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ABSTRACT 
 
Temperature may negatively affects human performance rate and human physical response if it is not properly 

controlled. Effects of temperature on task performance and its contribution to the occurrence of thermal 

comfort had been a major focus in hundreds of studies. However, until now inconsistent results were yielded 

from those studies.  This paper presents the literature review of the researches on the effects of temperature 

on task performance. To gain better understanding, thermal comfort issue and task performance also have 

been reviewed. Conclusively, there are some researches which have proved that the variations in temperature 

levels can affect task performance and thermal comfort, while some researchers disagreed with the finding.  
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INTRODUCTION 
 
Temperature plays an important role as one 
of major fundamental characteristics for 
indoor environment (Parsons, 2014). 
Imbalance temperature level with human task 
can gives impact, in terms of thermal 
comfort, performance at work, perceived air 

quality and the occurrence of sick building 
syndrome symptoms (Seppänen, Fisk, & Lei, 
2006).  The incremental of carbon dioxide 
(CO2) composition in the air for example may 
increase levels of temperature (Masiren et al. 
2016). It is important to understand the 
sources of temperature as it may affect 
workers’ psychological state. Human being 
has their own thermal sensation which 
reflects on varied comfort level among 
individuals.  
 
Heat balance measurement is used to 
determine human thermal comfort. These 
experimental approaches measures four 
physical variables namely air temperature, air 
velocity, mean radiant temperature, and 
relative humidity, and the two personal 

variables including clothing insulation and 
activity level, Fanger (1970). Temperature 
may affect human performance rate and 
physical response respectively. The Study of 
temperature and human task performance 
and its contribution to the occurrence of 

thermal comfort had become a focus subject 
in many researches nowadays. This paper 
presented a review on the published papers 
focusing on the impact of temperature to 
human task performance and thermal comfort 
issues.  
 
METHODOLOGY 
 
Literature search had been conducted to 
search for relevant materials. Science Direct 
journals database had been used as a major 
source of reference; this search was limited 
to the following keywords: temperature, 
thermal comfort and task performance. Other 
than that, ‘Human Thermal Environments’ 

textbook was referred in this review paper. 
The effect of temperature were highlighted 
and associated with the task performance. 
There were all 11 different journals that have 
been reviewed. 
 
 
RESULT AND DISCUSSION 
 
Effect of Temperature and Task 
Performance 
 
The relationship between air temperature 
and human task performance had been focus 
in many studies; yet, inconsistent results 
were yielded from those studies. In the study 
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by Fang et al. (2004), 30 female respondents 
were exposed to 3 different environment 
conditions which consists of temperature and 
relative humidity respectively (20°C /40%; 
23°C /50%; 26°C /60% ) for 280 minutes. They 
showed that the performance of office work 
was not significantly affected by indoor air 
temperature and humidity.  
 

Besides that, a study of Kahl & Voorhis (2005) 
showed that room temperature do affected 
the physical comfort, but there is no impact 
on human task performance in solving 
mathematics problems, reading 
comprehension or word recall. However, in a 
study of Lan et al.  (2010), they showed an 
opposite result from the Kahl and Voorhis’ 
(2005). In contrast, study of Lan et al.  
(2010), showed an opposite result from the 
Kahl and Voorhis’ (2005).  
 
Lan et al. (2010) conducted an experiment on 
21 volunteered participants with 3 different 
air temperature levels (17 °C, 21 °C, and 28 
°C). They used computerized neurobehavioral 
tests during exposure in the lab to measure 
the participants’ performance. The  

results indicated that thermal discomfort 
caused by air temperature had negative 
influence on office workers' productivity. The 
rating scales supplements in the 
neurobehavioral performance were useful 
when evaluating the effects of indoor 
environmental quality on productivity. 

 
A study on the effects of work on hot 
environment had been conducted by O’Neal & 
Bishop (2010) with 10 respondents. The 
respondents were tested with three different 
simple mental task tests in 30°C and 38°C hot 
environments. The tasks were short-term 
memory test (MEM), simple arithmetic test 
(MATH) and computerized reaction 
time/tracking test (RTT). The study 
suggesting that the heat and physical activity 
did alter cognitive performance. In a study by 
Melikov et al. (2013), they required the 
participants to be exposed to 3 different 
temperatures of 23°C, 26°C and 28°C in 
climate chamber.  The experiment was held 
for 4 hours. Sudoku test was used as a 
parameter for task performance. At the end 

of the experiment, subjective responses were 
collected through questionnaires. 
Physiological test results were also taken. 
The results showed that the increase of the 

temperature and relative humidity 
significantly decreased tear film quality and 
the concentration of salivary alpha-amylase. 
All of these indicating lower mental arousal 
and alertness.  
 
According to Cui et al. (2013), 36 subjects 
were recruited and exposed to 5 different 
temperatures which were 22 °C, 24 °C, 26 

°C, 29 °C, 32 °C for 150 minutes. The 
parameters used to measure the performance 
rate were the memory typing and the number 
of correct letters. It has been proven that 
performance rate was greatly affected by the 
temperature. In this study, they found that 
the highest task performance was at 26°C.   
 
Kahl (2005) found that temperature had 
affected individual on thermal comfort and 
sensation, but they are no significant 
decrement or increment on the task 
performance. Similarity, Zhang et al. (2010) 
showed that the typing rate as task 
performance assessment among all the 
temperatures setting is insignificant.  
 
Lan et al (2011) has conducted their study on 

12 respondents regarding the effects of 
discomfort and task performance. 
Respondents were exposed to 2 different 
conditions which were 20°C and 30°C of 
temperature in office setting conditions. 
Physiological measurements such as body 
temperature and heart rate were taken. 
Office tasks were performed as parameters of 
performance. The results showed that the 
performance is decreased when the workers 
felt warm. Besides that, their heart rate and 
body temperature increased significantly.  
 
The thermal sensation scale and thermal 
comfort scale were used to predict thermal 
comfort among the respondents, Cui et al. 
(2013) found that 26°C was the most 
comfortable temperature and believed that it 

is the neutral temperature or environment. 
They have also concluded that 26°C is the 
most comfortable temperature for learning 
and task performance. 
 
Seppänen, Fisk, & Lei (2006) collected and 
analyzed the literatures relating to the 
performance in work and temperature. 
Findings revealed that, room temperature 
could affect productivity at

influence the productivity and thermal 
comfort. From all the data, they summarized 
that performance increases with temperature 
up to 21-22 °C, and decreases with 

temperature above 23-24 °C. The highest 
productivity was recorded at temperature of 
around 22 °C. According to Tham & Willem 
(2010), prolonged exposure to moderate high 
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or low temperature will result in thermal 
discomfort. It is also believed that 
temperature may also lead to activating the 
brain amygdala, which is induced by thermal 
responses and indicating low task 
performance.  
 
To conduct an experiment approach on the 
effects of temperature on service employees’ 

customer orientation had conducted by Kolb, 
et al. (2012) with 69 volunteers. Participants 
were randomly assigned to one of two 
temperature conditions which was a room 
with a relatively low or high operative 
temperature. Several customer behaviours 
might be affected by temperature. This study 
found that service personnel show more 
customer-oriented behaviour in lower 
temperatures than in higher temperatures. 
Thus, ambient temperature can impact 
customer orientation as a kind of social 
performance in service settings. 
 
According to Varjo et al. (2015), sixty-five 
participants were tested in “Condition A”, 
neutral temperature (23.5 ˚C) and high fresh 
air supply rate (30 l/s per person) were 

applied, while  in “Condition B”, with high 
room temperature (29.5 ˚C) and a negligible 

fresh air supply rate (2 l/s per person). This 
study provides strong evidence that the 
combination of high intelligibility of 
irrelevant speech, high room temperature 
and low ventilation rate impairs the 
perceived working conditions and cognitive 
performance. 
 
CONCLUSION 

 
This paper presents a review of published 
research related to the effect of temperature 
on task performance and thermal comfort 
from the year 2004 to 2015.Findings affirmed 
that, varying temperature levels can affect 
task performance and thermal comfort of a 
person while some disagreed with the 
findings. Moreover, findings from this study 
can be used as a baseline data for future 
research. However, numbers of scientific 
research to investigate on this issue is still 
inadequate. Perhaps, many future researches 
can be conducted to study specific on the 
cause effect relationship between 
temperature, thermal comfort and task 
performance.  
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Table 1 

Summary of effect of temperature on task performance 
 

Author (s) Sample Significantly-related Not Significantly -related 

Fang et al. 

2004 
30 - 

Temperature does not affect 

the performance of office 

workers. 

Kahl and 

Voorhis 2005 
174 - 

Only affected subjective 

physical comfort but have no 

impact on performance. 

Seppänen et 

al. 2006 
100 

Performance and thermal comfort is affected 

by temperature. 
- 

Lan et al. 

2010 
12 

Negative effects on health and performance 

occur when people feel thermally warm. 
- 

O’Neal and 

Bishop 2010 
10 

Heat and physical activity did alter cognitive 

performance. 
- 

Zhang et al. 

2010 
90 - 

The differences in typing rate 

among all the conditions are 

insignificant and related to 

environmental conditions. 

Lan et al. 

2011 
12 

The negative effects on health and 
performance that occur when people feel 

thermally warm at raised temperatures. 

- 

Kolb  et al. 

2012 
69 

Ambient temperature can impact customer 

orientation as a kind of social performance in 

service settings. 

- 

Melikov et 

al. 2013 
30 

Increasing the temperature and relative 

humidity significantly lower mental arousal 

and alertness. 

- 

Cui et al. 

2013 
36 

The learning effect and task performance is 

affected by the temperature. 
- 

Varjo et al. 

2015 
65 

High room temperature and low ventilation 
rate impairs the perceived working conditions 

and cognitive performance. 
- 
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