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Introduction 

Chess players spend a lot of time preparing for a game. They study openings, practice tactics, eat 

well, make sure that they are in good shape and prepare mentally. Some players even pay attention 

to their clothes on match day - everything to perform well on the board. Yet a factor that affects 

chess playing abilities more than any of the above is often overlooked – the playing hall conditions. 

Recent studies show a clear relation between the indoor environment and all sorts of cognitive 

performance. Whether it is productivity in the office or learning at school, there is more and more 

evidence that indoor conditions like the air quality or noise level have a major impact on cognitive 

abilities. This white paper discusses recent insights from the growing body of research on how 

buildings affect people, and in particular how this translates to playing hall conditions and chess 

skills.  Tournament organizers and individual chess players alike can benefit from knowing how the 

indoor environment impacts chess performance. Applying the practical suggestions in this article can 

lead to double digit improvement of chess playing and learning ability. 

 

Effect of playing hall parameters on chess related skills 

Indoor air quality 

The indoor air quality is the main factor influencing health, well-being and cognitive functions of 

people in buildings. Particularly the carbon dioxide level in a space (“fresh” air) influences the ability 

to learn, use information, take decisions and think strategically. Ever had the feeling that it was more 

difficult to play well in a stuffy room? Harvard proves you right. In a 2015 double-blind study, office 

workers were exposed to different building conditions, while doing their normal work. The 

researchers used normal (950 ppm), low (600 ppm) and slightly elevated levels (1400 ppm) of CO2. At 

the end of each day nine cognitive functions like information usage, decision making and strategy 

were tested with a management simulation game. Already at the normal CO2 level the cognitive 

performance was 15% less than at the lower level, while at the slight elevated level of 1400 ppm, 

cognitive functions dropped an astonishing 50%. The CO2 level of 1400 ppm is not exceptional; in 

fact, several studies found it in more than one third of schools. The Harvard study also included other 

air quality factors like Volatile Organic Compounds levels. Overall, when the air quality was better, 

the cognitive performance improved dramatically: on average the scores doubled in the best 

scenario. The biggest improvements of > 200% were found in “strategy” and “information usage” – 

both relevant for the game of chess. This study is the latest in a comprehensive body of research 

showing better indoor air improves cognitive function, productivity in offices and learning ability in 

schools; a 10% improvement is not uncommon. 

While particles and allergens in the air do generally not affect cognitive functions, they do impact 

general health and can cause respiratory symptoms and allergic attacks which have an impact on the 

ability to play well. The level of particles (dust) and allergens, e.g. cat and dog allergens brought in by 

other players, in the air is specifically important for people allergic to those pollutants – up to 15% of 

the population. 
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Noise 

Chess players are often sensitive to noise, as they feel the distraction of background noise affects 

their play. The negative effect of noise, especially on concentration, is indeed confirmed by research. 

One study found that there was up to a 66% drop in performance for a ‘memory for prose’ task when 

participants were exposed to different types of background noise. Surprisingly, there is also a 

negative effect when there is no background noise at all – a level of 40 dBA is recommended. The 

problem of the space being “too quiet” is not likely to be encountered in tournament playing halls. 

Visual elements: light, views 

The visual aspects of a space, such as amount and type of light, proximity to windows, and interior 

design influence people’s health and well-being. Good lighting is important for playing a chess game. 

Evidence for the impact of light on cognitive tasks is limited, but several studies in the education 

segment show a direct correlation between learning progress and lightning quality. Students in 

schools with the largest window area progressed up to 20% faster than students in schools with the 

smallest windows.  Research also shows that building occupant’s satisfaction and amount of sleep 

per night increase with good lightning and access to windows. The latest research suggests that the 

views out are the most significant factor in the positive effect of windows, rather than the light itself, 

especially when the view offers a connection with nature. A recent study based on attention 

restoration theory showed that people spending a 40 second micro-break viewing a green city scene 

(in this case, a green roof) subsequently made significantly less emission errors than people who 

looked at a concrete roof. This effect of “green micro-breaks” on error emission is relevant for chess 

players. Also, research shows that views of nature lower blood pressure and heart rate, and reduce 

stress in general – even pictures of nature are suggested to have this effect. 

Thermal comfort 

While the right temperature in the room is important for comfort, there are not the same direct risks 

to health and cognitive functions that poor air quality brings. People are much more adaptable to 

temperature than to factors like air quality. That does not mean that thermal comfort is not 

important for chess players. Measuring the impact of thermal parameters is problematic, and 

perception of thermal comfort is highly subjective. What is known, is that high temperatures are 

more detrimental to performance than low temperatures. Effects reported in office and education 

settings are in the order of 5-10% in drop performance when indoor temperatures rise to 30°C, and 

3-5% less performance at low temperatures around 15°C. 

 

Practical implications 

For tournament organizers, chess teachers, and facility managers 

Tournament organizers and chess teachers that want to improve the quality of play and the 

efficiency of learning should pay attention to the teaching room and playing hall characteristics. If 

you have the opportunity to choose a venue, pick one with good ventilation and acoustics, outside 

views, regular cleaning and adjustable temperature. Even if you have to deal with a given location, 

there are still things you can do to improve chess playing conditions. The report “Clever Classrooms” 

for example gives many practical guidelines for schools to create an environment beneficial for 

learning, which can directly be applied to chess teaching and playing. Some suggestions for improved 

chess playing and learning conditions are: 
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 Actively ventilate the playing area (ventilation system or opening windows) once an hour 

 Clean the playing hall before the chess event, use entrance matts and ask participants to 

wipe their feet – this can keep out 90% of the dust and allergens 

 Reduce sources of noise, and place sound-absorbing elements in the room  

 Minimize occlusion of the windows by posters or blinds to get benefits from natural light and 

outside views. This needs to be balanced with avoiding glare – if necessary use blinds when it 

is very sunny but do not forget to take them up when it is cloudy again. 

 Position players so that outside (green) views are maximized 

 Control temperature – rather a bit low than too high 

 Allow players to go outside during the game or lesson to get fresh air and views. 

For the individual chess player 

Being aware of the impact of the indoor environment and playing hall conditions on health and 

cognitive functions enables you to perform the best you can. These suggestions help you mitigate 

negative indoor conditions on your chess playing abilities, and benefit from the positive effects: 

 Make sure you get fresh air, especially when the room is stuffy. Seek out a ventilated area or 

open window. Take a few steps outside to get a fresh air if you can - avoid the smoker’s 

corner though. 

 Seek out daylight when you can. Sit close to a window if you can choose your own place. Ask 

for the blinds to be open when it is not very sunny. Or ask for extra artificial light. 

 There is not much you can do about noise, besides asking the organizers to control it. If you 

know you are really sensitive for noise, consider wearing earphones - check with the arbiters 

if this is allowed. 

 Take regular micro-breaks (forty seconds is enough) and look out the window, preferably at 

something green. If this is not possible from where you are sitting, take a short walk 

between moves to look outside. One chess player even came up with the suggestions to 

bring a picture of a natural scene to look at. 

 Wear different layers of clothes, so that you can adjust to playing hall temperature. In any 

case, make sure your clothes are not too warm. 

These suggestions also apply when you are studying at home – good conditions can improve learning 

progress by 20%.  

Conclusions 

Chess players can benefit from the growing body of knowledge on the relation between the indoor 

environment and health. There is a significant impact of indoor air quality, light, noise and 

temperature on cognitive functions relevant for playing chess. Adverse playing hall conditions can 

reduce strategic and decision making skills by more than 50%. The other way around, positive effects 

on chess playing abilities can be achieved by implementing the findings from literature in practice. 

Knowing the impact of the indoor environment and playing hall conditions on health and cognitive 

functions gives you the means for double digit improvement of your chess performance – without 

hours of study. 

  



4 
 

J. Stevels – Improving chess performance with knowledge of four indoor environment aspects 
December 2015   
 

 

References 

This paper is based on more than 30 reports and articles. A selection of key papers: 

1. Indoor Environment Handbook: Making Buildings Healthy and Comfortable  

Philomena Bluyssen, Oct 2009  

2. Health, Well-being and Productivity in Offices 

World Green Building Council, Sept 2014 

3. 40-second green roof views sustain attention: The role of micro-breaks in attention 

restoration 

K. Lee and others in “Journal of Environmental Psychology”, June 2015  

4. A holistic, multi-level analysis identifying the impact of classroom design on pupils’ learning 

Peter Barrett and others in “Building and Environment”, July 2015 
Research findings were summarized with practical suggestions in “Clever Classrooms”. 

5. The impact of Green Buildings on Cognitive Functions 

Harvard T.H. Chan School of Public Health, Oct 2015 

 
 


