


















MSc dissertation 1997 - Practical Recommendations to Chess Players from Sports Science 9 

competition which decreases performance" (Newsholme et al., 1994). 

The key element, at least for chess players, appears to be the connection between the 
branched-chain amino acids (the BCCAs valine, leucine and isoleucine) and free tryptophan. 
Because they both compete for entry into the brain via the same carrier system, if the blood 
concentration of BCCAs increases, then less tryptophan will enter the brain, less 5-HT will be 
manufactured, resulting in a decrease in fatigue and an increase in aggression. Blomstrand et 
al. (1988, 1989, 1991a, 1991b) have reported a decrease in BCCAs for marathon runners, 
soccer players and cross-country skiers. Blomstrand et al. (1991a) report that a mixture of 
the three BCAA was given to subjects during a 30-krn cross-country race or a marathon (42.2 
km) and the effects on mental and physical performances were measured. The results showed 
that both mental and physical performance was improved by an intake of BCAA during 
exercise. On the other hand, Newsholme et al. (1994) state that "In other studies of a similar 
kind, no improvement in performance could be attributed to the consumption of BCAA 
drinks, but questionnaires showed the perceived effort to be significantly lower- it made the 
run that much easier!" Such products are now commercially available and in view of 
Professor Newsholme's (1997) statement that BCAA drinks apparently improve mental 
agility, it would seem that chess players should start to experiment with them pending further 
research and, preferably, a full scale chess study. 

CAFFEINE 

Interest in the effect of caffeine on exercise performance dates back to the early years of this 
century. Bock (1920) stated that all parts of the central nervous system are stimulated, but in 
man the cerebrum and its psychic functions are stimulated most. Sollmann (1932) found that 
moderate doses of caffeine (up to 0.3 gram) cause "a quicker and clearer flow of thought; 
disappearance of drowsiness and fatigue; more sustained intellectual effort; ... and more 
perfect association of ideas." The following year chess became the test -bed for another piece 
of research when Hoick (1933) at the American University in Beirut carried out a host of 
tests on an unusual guinea pig who had not touched coffee or tea for some 25 years. The 
subject was tested on 255 chess problems (17 tests) with caffeine and a similar series with 
saline injections. The 34 sessions were spread over almost three months and in this period 
Hoick went to considerable lengths to ensure as uniform conditions as possible, the subject 
spending 8.5 to 9 hours in bed the night before any test, then a breakfast (which may have 
become a little monotonous by the end) of "three heaping tablespoonfuls of clabbered milk (a 
common Syrian5 dish) covered with grapenuts and flavoured with a little sugar; this was 
followed by a small dish of the cereal, wheatena, with a piece of butter and a little sugar; 
finally, a glass and a half of water was consumed." An hour after breakfast, and half an hour 
before the solving test began, the subject was injected with "200 mgm. of caffeine sodium 
benzoate, the United States' Pharmacopeia! dose, in 0.4 ml. of distilled water, or administered 
0.4 ml. of Ringer's solution subcutaneously into either one of the upper arms, but in such a 
manner that the subject would not know on which days he got caffeine and on which saline." 
The records show the following alternation of caffeine (C) and saline (s): 
CCsCCssCCsCsssCsCCssCssCsCCsCsCssC. The injection was followed by the drinking of 
200 ml. of water "so as not to have the test interrupted by thirst." The results (tables 1, 2, and 
3 and figure 1 -my composite Fig.4) showed that "with saline injections the production was 
9.5 problems per hour, gross, and 9.0, net; with caffeine it was 10.2 and 9.8, respectively. 
This is 7 per cent improvement after caffeine in the gross and 9 per cent in the net. One can 
not safely conclude from this that the above dose of caffeine with certainty improves the 
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capacity to solve two-move chess problems; the difference is too small. A further study of the 
data indicates that if one arranges all of the problems in order from slowest to fastest solving 
time per problem, there may be less tendency to use an unusually long time per problem after 
caffeine." 

TABLE 1 
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Fig. 4. A composite of Hoick's results 

Part of Hoick's (1933) summary was, for chess players, of potentially much greater interest, 
for it suggests avenues of research which might lead to a reduction in error: " ... when there 
were fewer chess men in a problem (8-13), the tendency to make mistakes was less, both in 
case of saline and of caffeine injections. We also have further evidence to show that the 
solving piece must be considered; when the queen was to be used in the first move the 
efficiency was clearly better and the mistakes fewer than in the case of the rook, bishop or 
knight, respectively." This, however, is more relevant to the psychology of chess. 

Van Handel (1983), reviewing the literature on caffeine and psychomotor performance, 
concluded that caffeine may help to improve reaction time, increase alertness and heighten a 
sense of well-being. Williams (1985) noted that others reviewing the same literature have 
concluded that the effect of caffeine on psychomotor performance is equivocal. It would be 
most interesting to see the results of a study to assess the impact of caffeine on the reaction 
times of chess players using the three simple tests developed by Cemy (1965). That is a piece 
of research waiting to be done. 
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So, does caffeine ingestion improve performance during exercise and sport competitions? 
And if it does, what are the mechanisms responsible for such improvements? Spriet (1995) 
points out that earlier equivocal evidence comes from less than perfectly conducted studies 
while recent studies "with more careful controls indicate that caffeine is an ergogenic aid 
during prolonged endurance exercise and short-term intense exercise." Certainly the 
International Olympic Committee seems to be convinced, for the maximum permitted level of 
15!-lg/mL caffeine/urine was reduced to 121-lg/mL for the 1988 Olympic Games, with higher 
levels being considered as doping, and is apparently considering moving it from the list of 
controlled substances ·to the list of those that are banned. Spriet also reviews the three major 
theories for the ergogenic effect of caffeine during exercise: "The first theory involves a direct 
effect on some portion of the central nervous system that affects the perception of effort 
and/or affects the propagation of neural signals somewhere between the brain and the 
neuromuscular junction. The second theory proposes a direct effect of caffeine or one of its 
by-products on skeletal muscle .... The third theory involves an increase in fat oxidation and a 
decrease in carbohydrate (CHO) oxidation." 

Although individual responses vary considerably, not only between individuals but also over 
time, the amount of caffeine that would need to be ingested to go 'over the limit' set by the 
IOC is considerable. "For example, if a 70-kg person drank -3-4 mugs or 6 regular-size cups 
of drip-percolated coffee -1 hr before exercise, exercised for 1-1.5 hr, and then gave a urine 
sample, the urinary caffeine limit would only be approached. The odds of reaching the limit 
through ingestion of coffee are low" (Spriet, 1995). According to Spriet the optimal dose for 
performance enhancement would be -3-6 mg/kg since "at this dose, side effects are 
minimized, and urine levels will not approach illegal limits." 

Since many researchers ask subjects to refrain from caffeine ingestion for two or three days 
prior to experiments, players might consider it worthwhile to take a break from caffeine for a 
few days prior to tournament competition even though habitual caffeine consumption does 
not seem to weaken caffeine's ergogenic power (Van Soeren et al., 1993) . 

Fig. 5. Caffeine- ah yes, I remember it well 
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Research from other areas confirms caffeine's value as an ergogenic aid and points to an 
interesting possibility for chess players. Jarvis (1993) examined the relationship between 
habitual coffee and tea consumption and cognitive performance using data from a cross­
sectional survey of a representative sample of 9003 British adults. After controlling 
extensively for potential confounding variables, a dose response trend to improved 
performance with higher levels of coffee consumption was observed. Similar but weaker 
associations were found for tea consumption, which were significant for simple reaction time 
and visuo-spatial reasoning. Older people appeared to be most susceptible to the 
performance-enhancing effects of caffeine. This confirmed the findings of Lieberman et al. 
(1987) that caffeine has· stimulant-like behavioural effects on mood and performance. They 
had found that "as little as 32 mg (which elevated plasma caffeine concentration to less than 1 
IJ.g/ml), typical of the dose found in a single serving of a cola beverage, and less than that 
found in a single cup of coffee or a single dose of over-the-counter drugs, significantly 
improved auditory vigilance and visual reaction time." Consider also the work of Riedel et al. 
(1995) for they concluded, after their studies of caffeine and nicotine as attenuators of 
scopolamine-induced memory impairment, that caffeine possesses cholinergic cognition 
enhancing properties. Results which were put rather more memorably by The Times's Nigel 
Hawkes, under the headline "Don't forget to drink coffee" as the finding that "coffee is an 
effective stimulant, able to reduce forgetfulness by half' (Hawkes, 1997). That was a 
reference to the 48% relative attenuation figure from Riedel et al.'s table 7 and was perhaps 
reading rather a lot into what was only one small item among a whole raft of data. Riedel et 
al. actually reported that "Caffeine would have been expected to increase speed in cognition 
tests rather than improve qualitative scores of cognitive performance such as free recall of 
words and perceptual sensitivity of word recognition and signal detection. The effects of 
caffeine on these latter parameters therefore seem to confirm our hypothesis that, at least 
when there is cholinergic dysfunction, caffeine acts as a cognition enhancer rather than a CNS 
stimulant." I feel sure that those researchers would be very interested in Hoick's 1933 
experiment. My own conclusion from all this is that for chess players the timing of caffeine 
ingestion is likely to be important, aiming for the maximum effect during the first hour or two 
of play when the importance of memory will be at its greatest, in trying to recall as much as 
possible from one's database6 concerning the opening variation used in the game. 

Players scarcely need reminding how serious a failure of memory can be, but here is an 
example of one of the most notable examples to have occurred in recent years at the absolute 
top level. The game Kasparov-Lautier, Amsterdam 1995, was effectively decided by the 
strongest player in the history of chess forgetting a piece of opening preparation which would 
have given him a decisive advantage. 

Garry Kasparov- Joel Lautier 
Amsterdam, Euwe Mem (4) 1995 
l.e4 cS 2.ffi e6 3.d4 cxd4 4.fud4 ilc6 S.ilc3 ®c7 6.~e3 a6 7.~d3 ili6 8.0-0 ~5 9.h3 ~cS lO.Whl d6 ll.f4 
~d7 12.a3 bS 13.~b5 axbS 14.~dxb5 ®b6 15.~c5 dxcS (Fig. 6) 16.~d6+? Kasparov declared after the 
game that the following line, which he had in his notebook (i.e. his notebook computer), would have won. But 
he totally forgot about the move e5 during the game. As a direct result of that forgetfulness (repeated by him 
just two rounds later when he also forgot some of his notebook material for the opening of his game against 
Piket), Kasparov lost this game and Lautier went on to win the tournament. [16.e5 ~a6 17.a4\.tixb5 18.fub5 
~e4 19.®f3 f5 20.exf6 ilixf6 2l.~c3 ®b7 22.l'!fel] 16 ... 19e7 17.fuc8+ l'!hxc818.e5 ~819.®b5 h6 20.l'!ael fS 
2UID c4 22.g4 fxg4 23.®xg4l'!a5 24.~4 ®c6 25.~d6 fud6 26.exd6+ M8 27.l'!gl gS 28.l'!gg3lli5 29.®b5 ili6 
30.®xh6+ Wf7 3l.Wgll'!g8 Lautier's post game comment was "I think he should read his 'notebook' more often" 
(Welling, 1995). But we now know that 'I think he forgot to drink his coffee' might be more appropriate. 0-1. 
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Fig. 6. Kasparov-Lautier Fig. 7. Spassky-Pfleger 

BETA-BLOCKERS 

In the cause of science Dr Pfleger played one game after taking a 'beta-blocker' (a tablet of 
Beloc). Such drugs nowadays are much used by people with heart problems. Beta-blockers 
slow heart rate and reduce tremor, hence they have been, at least allegedly, popular with many 
snooker players, rifle and pistol shooters. In Pfleger' s own words he did this "for the first (and 
last) time." His heart rate varied between 40 and 65 (instead of his normal range of 80-110) 
and his blood pressure was also much below normal. He played feeling that he had no worries, 
even after his gross blunder of Rf8-e8. Newsholme et al. (1994) mention that beta-blockers 
might also play a role in some sports to reduce the effects of adrenaline released in massive 
amounts "in 'scary' sports such as ski-jumping and bob-sleighing, in which fine control is still 
essential." Perhaps players such as the 27-year-old rated 2064 in the Hollinsky study (table 2 
above) could benefit from beta-blockers, but for the rest let Pfleger's experience, which 
follows in all its gory detail, be a lesson. 

Boris Spassky - Helmut Pfleger 
Munich 1979 
l.e4 c6 2.d4 dS 3.fr3 dxe4 4.fue4 ~d7 5.\Uc4 ~f6 6.fuf6+ exf6 7.~2 ~b6 8.\Ub3 \Ud6 9.c4 \Uc7 10.r,Ur4 0-0 
U.\Uxc7 Wxc7 12.c5 ~d7 13.0-0 b6 14.cxb6 axb6 15.i:!e1 ~b7 16.~3 The game so far has given the impression 
that Black was being very careful to keep the position as quiet as possible, but his next move gives more the 
impression that Black was asleep or, at the very least, had his sense of danger dulled. 16 ... llie8? (Fig. 7) 
17.\Uxf7+! ~xn 18.®b5+ g6 [18 ... M8 19.®xh7 ®f4 20.~f5 Wg5 2l.®h8+ ~f7 22.ili6+ winning (Stean, 
lnformator 27/205).] 19.®xb7+ Wf8 20.b4! with the idea of 21 h5 gxh5 22 Nf5 being decisive. 1-0. 

CONCLUSION 

In almost all of the areas that I have considered above chess-specific research is needed, 
without which the prevailing level of uncertainty of the validity of applying existing research to 
the field of chess must be high. However, chess players are only too familiar with uncertainty 
since a player's working life is largely spent in this very state (being uncertain about who 
stands better in the position on the board in front of him and being uncertain about how best to 
handle the position and therefore being uncertain about what to do) but procrastination is not 
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an option - chess players receive constant feedback that procrastination at best leads into time 
pressure and often directly to a loss. No, chess players are good at making decisions, as best 
they can on the basis of whatever knowledge they have available. For all these reasons I 
conclude with the following recommendations: 
• follow a programme of regular physical exercise, even if this consists only of a brisk 30-

minute walk a minimum of three or four times a week; 
• adopt a healthy diet which is likely to be similar to that favoured by most athletes with 

more carbohydrate (especially bread, pasta, rice, potatoes) and less fat (especially less 
animal fat) and increased consumption of fish (caviar if you can afford it and like it); 

• take special care that your fluid intake is sufficient, especially when travelling from 
tournament to tournament; 

• experiment with liquid meals, especially for use in events when it is necessary to play 
more than one game per day; 

• moderate your alcohol intake; 
• drink a couple of cups of black coffee or a couple of cans of caffeine containing cola in 

the hour prior to commencing a game, with a third one during the first half hour of play. 
Not only should the stimulant effect of caffeine be useful but there is the added attraction 
that it may improve memory, hence the timing of the ingestion so that maximum benefit 
may be derived during the opening phase when memory is at its most important. 

• finally, steer clear of beta-blockers. 

But the last word I leave to Hollinsky et al. (1996): "As a result of our studies, all the 
participants should really have a rethink - players and organizers alike - because chess is not 
played only with the head but with the whole body and a change of your training towards 
physical activities as well as a balanced diet are as important as good coaching or theoretical 
preparation." 
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• lpaul Morphy (1837-1884) demonstrated himself to be the world's strongest player in the 
period 1857-1858 and then retired from the game. His special contribution to the 
development of chess was that he was the first leading player successfully to blend the 
prevalent combinational style with positional play. 
2Categories were the rating bands then used in the Soviet Union, each approximately 
equivalent to 150-200 points on the international rating scale. A difference of two categories 
is roughly that between beginner-club player-county player-international-elite grandmaster­
world champion. 
3Included in the United States Chess Federation's computer. 
4a chess problem is a composed position, the solving of which may be considered as an 
element of chess training. 
Sat this time Beirut was the capital of Syria and Lebanon under French mandate. 
6Serious players almost without exception have a computer database of previously played 
chess games (often a million or more) and may spend six to eight hours a day working on 
openings preparation (which will then be added into the player's private database) when not 
otherwise engaged in tournament competition. 
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