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Effect of Knowledge About Exercise Duration on 
Ratings of Perceived Exertion and Mood 
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Past research suggests that perceived exertion contributes to the subjective experience of exercise, and can be 
influenced by whether or not one has knowledge of when the workout will end. This study attempted to replicate 
past effects of prior knowledge of exercise duration on perceived exertion and to determine whether such 
knowledge also affected mood. Participants ran on a treadmill for five minutes either with or without prior 
knowledge of exercise duration and provided perceived exertion ratings every minute. The Positive And Negative 
Affect Schedule was used to measure pre- and post-test mood. Results suggested that individuals without 
knowledge of exercise duration provided significantly lower exertion ratings. No significant effects for mood were 
found, however methodological limitations necessitate further investigation to determine if a true lack of effect 
exists. These results have important implications for exercise programs that aim to improve negative mood in 
participants. 
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Much social scientific research indicates that exertion 
level is an important contributor to the psychological health 
benefits associated with exercise, such as improved mood 
(Rocheleau, Webster, Bryan, & Frazier, 2004). Perceived 
exertion is defined as the intensity of subjective effort, strain, 
discomfort, and fatigue one feels during exercise (Coquart & 
Garcin, 2008). Although strongly influenced by objective 
physiological variables such as oxygen consumption and heart 
rate, exertion also includes psychological components that 
influence our appraisal of such physiological elements (Borg, 
1973; Hampson et al., 2004). One such psychological factor is 
expectation of task duration, or knowledge of how much farther 
one must go before a workout is finished. Perceptions of 
fatigue can be influenced not only by how far you are from the 
beginning of a workout, but how close you are to the end. 
When identifying factors that influence how tiring a task is 
perceived to be, it is important to consider not only what an 
individual is actually doing, but what they think and feel they 
are doing (Hassmén & Koivula, 1996). 

Several studies have investigated how knowledge of 
exercise duration affects ratings of perceived exertion. Swart et 
al.  (2009)  found  that  perceived  exertion  changed  based  on  
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whether or not participants were aware of an exercise session’s 
duration. When feedback about workout completion was 
withheld from participants, they were more restrained in their 
rating of exertion throughout the duration of the workout. 
Similarly, Coquart and Garcin (2008) established that trained 
athletes provided lower ratings of exertion when they did not 
have prior knowledge of workout duration. Baden et al. (2004) 
provided further evidence that expectancies concerning exercise 
duration affect participants’ ratings of their perceived exertion. 
When participants completed a short run of known distance, 
perceived exertion levels were high. In contrast, when 
participants were told they were going to run further but were 
stopped at the same length as the short run, RPE decreased 
significantly. Thus, when participants thought they were going 
to exercise longer, their perceptions of exertion changed 
throughout the duration of the exercise. The authors suggested 
that runners pace themselves not only through physical or 
physiological means, but also by cognitively manipulating their 
attentional focus. Changes in a runner’s expectations about the 
duration of the exercise bout can influence this cognitive 
appraisal. 

Baden, McLean, Tucker, Noakes, and Gibson (2005) 
studied the effects of anticipation about exercise duration on 
perceived exertion and affect. Affect was defined as a short 
duration, high intensity emotion surrounding an item or event. 
Participants were deceived about the duration of exercise and 
told after 10 minutes of exercise that they would be exercising 
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for an additional 10 minutes. Perceived exertion rose and 
positive affect scores dropped considerably when anticipation 
about exercise duration did not match original expectations. 
These results suggest that durational knowledge can affect 
multiple psychological variables, such as perceived exertion 
and immediate emotions regarding the exercise. 
 A limitation of the previous research on perceived 
exertion and knowledge of workout duration is that participants 
primarily have been trained athletes who regularly engage in 
demanding physical exercise.  It is important to expand these 
studies to include a broader population of exercisers who likely 
do not work out to train for a specific event or organized sport, 
since the positive mood effects of exercise can be seen after 
only one instance of exercise (Rocheleau et al., 2004). Limited 
research has been conducted to investigate not only the effect of 
exercise-duration knowledge on perceived exertion level, but 
whether this manipulation also affects psychological outcomes 
like mood. The research of Baden et al. (2005) is a first step 
towards investigating the relationship between these variables. 
However, their study used deception to manipulate participant’s 
knowledge about exercise duration. Previous studies simply 
used ambiguity to manipulate participant’s knowledge about the 
endpoint of exercise (e.g., Swart et al., 2009). This deception 
was a confound such that the deception alone could have caused 
the resulting drop in positive affect. Thus, it is important to 
examine the effects of duration knowledge on emotional 
variables without using deception to avoid its potential 
confounding effects. 
 The current study aims to investigate the relationship 
between knowledge about exercise duration, perceived 
exertion, and mood changes in a naturalistic setting where 
exercise regularly occurs. Based on the results of previous 
research, the first hypothesis was that participants with prior 
knowledge of the workout duration would report higher levels 
of perceived exertion than participants with no prior knowledge 
of the workout duration. Furthermore, knowledge of exercise 
duration results in higher perceived exertion levels, and higher 
perceived exertion levels have been shown to lead to larger 
decreases in negative mood post-workout (Swart et al., 2009; 
Rocheleau et al., 2004). Thus, the second hypothesis was that 
those with knowledge of the workout duration would have 
greater positive affect and lower negative affect than those with 
no knowledge of workout duration.  
 

METHOD 
 
Participants 
 A convenience sample of 40 participants was selected 
from those present at the recreation center of the University of 
Minnesota. The researcher received approval from facility 
administrators prior to conducting the study. Individuals 
entering the recreation center were asked if they would like to 
participate in a brief study on the effects of exercise for a 
psychology course. The response rate of those who agreed to 
participate was approximately 30%. Most who declined to 
participate stated they had an aerobic class or some other type 

of group workout to attend, and thus did not have the time. 
Interested persons provided informed consent, and were 
provided a brief overview of their involvement. Each was 
assigned to one of the conditions of the experiment:  knowledge 
or no knowledge of the workout duration. Participants were 
between the ages of 18-35, with a median age of 21 years (SD 
= 3.06).  Equal numbers of males and females were recruited 
such that there were 50% males and 50% females in each 
condition (N = 10 for each condition by gender).  The 
participants identified their ethnicity as follows:  80% 
Caucasian, 10% Asian; 5% Middle Eastern, 2.5% African 
American, and 2.5% Indian. A choice of candy bars was 
offered as compensation for completing the study.  
 
Materials 
 Existing treadmills at the recreation center were used 
for this study. To measure perceived exertion, Borg’s 15-point 
Rate of Perceived Exertion (RPE) scale was used (Borg, 1973; 
Hampson et al., 2004; see Appendix A for the complete scale). 
The Positive And Negative Affect Schedule (PANAS) was used 
to measure mood (Watson, Clark, & Tellegen, 1988). The 
PANAS is a 20-item questionnaire of various positive and 
negative adjectives (e.g., interested, excited, nervous, upset) 
scored on a 5-point Likert scale from “very slightly or not at 
all” to “extremely.” The PANAS scale has been used 
effectively to study mood and affect changes in relation to 
exercise (Miller, Bartholomew, & Springer, 2005; McIntyre, 
Watson, & Cunningham, 1990).  
 
Procedure 
 A table was set up at the entrance to the recreation 
center. Individuals entering the facility were asked if they 
would like to participate in a brief study on the effects of 
exercise. Those who indicated interest received consent forms 
indicating that they would be asked to run on the treadmill for a 
period of time and to fill out a few questionnaires. Before 
exercising, each participant completed the pre-test PANAS 
questionnaire (Appendix B) and was instructed on how to rate 
their exertion using the RPE scale . The RPE scale ranges from 
a lowest rating of 6, which signifies work that is “very, very 
light” to a highest rating of 20, which signifies work that is 
“very, very, hard.” The scale proceeds from 6 to 20 because it 
correlates well to approximately 1/10th of the exerciser’s 
current heart rate (Borg, 1973). The researcher set the 
treadmill to a speed of 5.5 mph with 0% incline for all 
participants to control the purely physical demands of the task, 
and thus the required energy expenditure of the participant.  
Thus, the manipulation targeted the participants’ subjective 
experience of how much they were exerting. In the known-
duration condition, participants were told that they would run 
for 5 minutes. In the unknown-duration condition, participants 
were instructed that they would run for an undisclosed period 
of time. In both conditions, the researcher indicated that the 
run was over after 5 minutes. Participants provided their RPE 
to the researcher each minute during exercise. Afterwards, 
participants  filled   out   the   post-exercise  PANAS.   Finally,  
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FIGURE 1.  Mean group scores on Ratings of Perceived Exertion (RPE) 
across the five-minute exercise period. 

 
participants in both conditions were debriefed about the 
purpose of the experiment. Upon completion, participants were 
given a candy bar for their involvement.  
 

RESULTS 
 

The dependent variables that were measured were 
perceived exertion ratings (measured with the RPE scale) and 
mood, which was sub-divided into positive affect and negative 
affect. RPE scores across the 5 minutes were averaged for each 
participant to yield a single mean RPE score. Scores on the 
pre-exercise and post-exercise PANAS were calculated for each 
participant such that there was a positive affect sub-score 
(based on responses to only the positive adjectives) and a 
negative affect sub-score (for only the negative adjectives). 
 An independent-groups, one-tailed t-test for Ratings of 
Perceived Exertion scores revealed that participants in the 
unknown condition (M = 8.91, SD = 1.80) produced 
significantly lower average RPE scores than participants in the 
known condition (M = 10.09, SD = 1.5), t(38) = -2.245, p = 
0.015. This result is illustrated in Figure 1. 
 Two 2x2 ANOVAs were conducted with the factors 
known vs. unknown duration of exercise and pre-test PANAS 
vs. post-test PANAS.  Separate 2x2 ANOVAs were conducted 
on the dependent variables of positive affect sub-score and 
negative affect sub-score.  The ANOVA testing the effects of 
the two independent variables on positive affect showed that 
there was not a significant main effect of known vs. unknown 
condition, F(1,38) = 0.008, p = 0.931.  Thus, there was no 
difference between the positive affect of participants in the 
known duration condition (M = 30.8, SD = 1.62) and the 
unknown duration condition (M = 30.6, SD = 1.62).  There 
was, however, a significant main effect of time of measurement 
(pre- vs. post-exercise) on positive affect, F(1,38) = 28.87, p 
< 0.001.  Participants demonstrated significantly higher 
positive affect after exercise (M = 32.8, SD = 1.23) than 
before exercise (M = 28.7, SD = 1.19).  Finally, the 
interaction effect of condition x time of measurement was not 
found to be significant, F(1,38) = 1.358, p = 0.251.   
 A similar result was found from the 2x2 ANOVA of 
negative mood. Analyses showed that there was not a 
significant   main  effect   of   known/unknown    condition  on  

 
 
 
 
 
 
 
 
 

 
 
 
 
FIGURE 2.  Mean pre- and post- test scores on Positive and Negative 

Affect components of PANAS across all participants. 
 
negative mood, F(1,38) = 0.893, p = 0.351.  Thus, 
participants did not differ in negative affect between the known 
duration condition (M = 11.73, SD = 0.56) and the unknown 
duration condition (M = 12.48, SD = 0.56).  There was, 
however, a significant main effect of time of measurement on 
negative affect, F(1,38) = 9.939, p = 0.003.  Participants 
demonstrated significantly less negative affect after exercise (M  
= 11.3, SD = 0.35) than before exercise (M = 12.9, SD = 
0.57).  Finally, the interaction effect of condition x time of 
measurement was not significant, F(1,38) = 0.10, p = 0.922.  
A summary of the effects for positive and negative mood by 
condition is illustrated in Figure 2.  

 
DISCUSSION 

 
The present results confirm the primary hypothesis, 

that knowing the duration of workout increases ratings of 
perceived exertion. This finding replicates past research on the 
effects of workout knowledge on perceived exertion. 
Participants give lower ratings of exertion when the duration of 
exercise is unknown (Coquart & Garcin, 2008). Swart et al. 
(2009), explained this effect by suggested that participants 
attempt to be more physically conservative given the potential 
that the workout may be lengthy and extended effort may be 
needed. Although all participants in the present study ran at the 
same speed for the same duration, half of the group was not 
aware that they would only be running for 5 minutes. Thus, 
members of that group were cognitively more conservative in 
their appraisal of exertion than the group who had knowledge 
of exactly how long the run would last. This result supports 
past evidence that perceived exertion is not based on purely 
physiological feedback, but how one chooses to interpret or 
appraise that feedback. 
 To the best of the author’s knowledge, the present 
results represent the first investigation of the effects of 
knowledge of workout duration on perceived exertion in 
college-age students of varying fitness levels. Although 
recruiting participants from a recreation center may have biased 
our sample towards individuals who are at least somewhat 
athletic, it is unlikely that the sample collectively matched the 
fitness level of the military recruits or trained athletes used in 
previous work (Coquart & Garcin, 2008; Swart et al., 2009).  
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Thus, these results strengthen the extant literature by 
confirming that this effect on perceived exertion is observable 
not only among those in the top echelon of physical fitness, but 
in individuals who are perhaps somewhere below peak fitness. 
Further research on this topic should continue to investigate 
whether this phenomenon is observable in other samples, or if 
variables such as gender, age, or fitness level influence the 
effect.  
 Past research suggested that exercising at a greater 
exertion level leads to greater mood change (Rocheleau et al., 
2004), but had not tested a specific link between knowledge of 
workout length and mood change. The current study 
hypothesized that perceived exertion mediates the link between 
knowledge of workout length and mood change, such that 
knowing the length of workout would lead to greater mood 
change from pre-test to post-test.  
 However, the present results do not support the second 
hypothesis, that knowing the length of the workout produces 
larger increases in positive mood and larger decreases in 
negative mood than not knowing the length of the workout. 
There was no statistically significant evidence that knowing the 
duration of exercise leads to greater differences in either 
positive or negative mood. Participants in both the known and 
unknown exercise duration groups did indeed display 
significant change in mood from pre-test to post-test. This 
finding is in accordance with past research suggesting that 
mood changes occur after as little as 10 minutes of exercise 
(Rocheleau et al., 2004). Nevertheless, this difference was not 
moderated by experimental condition (known/unknown exercise 
duration).  
 Methodological factors may have contributed to the 
lack of support for the second hypothesis. The PANAS may 
have been an inappropriate scale to use for this manipulation. 
Several participants anecdotally expressed that specific 
adjectives on the PANAS did not currently apply to them, such 
as the adjective ‘guilty’ or ‘proud.’ Thus, several items on the 
PANAS may have been irrelevant for participants and may not 
have accurately captured their mood composition. Past research 
has used the Profile of Mood States (POMS) to study mood in 
relation to exercise (Rocheleau et al., 2004). However, this 
scale is a proprietary instrument and was unavailable to the 
current researcher. Future studies could compare the POMS to 
the PANAS directly. The POMS may be a more sensitive test 
and may be able to detect more subtle changes in mood than the 
PANAS. 
 Past investigations of variables that moderate the 
mood-exercise relationship (such as perceived exertion) have 
been primarily conducted in laboratory settings. These 
environments are often dramatically different than naturally 
occurring exercise environments. The way in which exercise 
affects mood in more naturalistic settings is less well 
understood. The current procedure had a combination of 
laboratory and natural features. Participants were exercising in 
a typical college recreation center (with which they were likely 
familiar), yet there was an experimenter present to control pace 
and duration and to measure specific outcomes. The presence 

of the experimenter may have negatively influenced the 
physical or psychological mechanisms involved in mood change 
as a result of exercise. However, it was a critical goal for the 
current research to be carried out in a more naturalistic setting, 
as this has not been often done in past research on exercise. As 
such, this component of our design may be considered a 
strength rather than a potential weakness. 
 Participants were a convenience sample of individuals 
who were already prepared and presumably motivated to 
exercise. However, they may not have been prepared to run on 
a treadmill, in particular. Miller, Bartholomew, and Springer 
(2008) reported that mode preference (e.g., running on a 
treadmill versus bicycling) moderates post-exercise changes in 
affect. Individuals who do not prefer to exercise on a treadmill 
may not have experienced the same changes in mood as 
individuals who do prefer to exercise on a treadmill. Mode 
preference was not accounted for in the methodology of the 
current study, and it is unclear whether this may have 
influenced affective changes among participants.  

In addition, participants only ran for five minutes. 
Previous investigations into the effects of durational knowledge 
on perceived exertion have had participants exercise for at least 
20 minutes, if not longer (e.g., Baden et al., 2005; Baden et 
al., 2004). Other research has suggested that many effects of 
exercise are apparent after only 10 minutes (Rocheleau et al., 
2004), although the present results revealed a significant 
change in mood after only five minutes of exercise. However, 
shortening the length of exercise may have truncated the 
development of differential outcomes; had participants 
exercised longer, perhaps an interaction would have appeared. 
A future study could extend the exercise time to investigate if 
differences in affect according to group condition appear after 
more than 5 minutes of exercise.  
 In light of the potential shortcomings noted above, a 
conclusion that can be drawn from the current data is that there 
may be no relation between knowledge of exercise duration and 
mood.  The simple act of exercising may have a large influence 
on mood that conceals any small differences in mood caused by 
differences in exertion or knowledge of exercise duration. 
 The results of the present study have important 
implications for exercise programs aimed specifically at 
improving mood. For example, certain exercise programs exist 
to improve mood in individuals with mild to moderate 
depression, or depression that is resistant to other 
pharmaceutical or psychological treatment (Rocheleau et al, 
2009; Mota-Periera, et al, 2011). Withholding information 
about exercise duration from participants can result in 
comparable mood gains while also causing them to perceive the 
workout as easier, without actually making the physical aspects 
of the workout any different. Participants in such programs 
may be more apt to adhere to an exercise program if they 
perceive the workouts as requiring less exertion. Thus, 
knowledge of exertion duration may be an important tool when 
designing exercise programs specifically aimed at mood 
enhancement (versus programs aimed at endurance training, for 
example).  
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 Further research is needed to determine if the lack of 
support for the second hypothesis is due to methodological 
factors rather than a true lack of effect. To assert whether the 
type of mood questionnaire influenced results, a future study 
could replicate the current methodology with the exception of 
replacing the PANAS questionnaire with the POMS. Results 
from such an investigation would help to corroborate or dispute 
current findings. It may also be beneficial to control for 
potential effects of exercise mode preference and only recruit 
participants who enjoy running on a treadmill. In addition, it is 
important to replicate confirmatory results of the effect of 
durational knowledge on perceived exertion in community and 
clinical samples. For example, to determine how useful a 
manipulation of durational knowledge would be in an exercise 
program for those with treatment resistant depression, 
researchers would first need to confirm that this effect on 
perceived exertion is displayed in individuals with depression.  

As Rocheleau et al. (2009) note, much is already 
known about the physical and mental health benefits of 
exercise. However, there are still gaps in the knowledge base 
of the effects of exercise that have important implications for 
the way exercise programs for specific populations may be 
constructed. The current study adds to this work by confirming 
that manipulating participants’ knowledge of the endpoint of 
exercise affects their perceptions of physical exertion during 
the workout. This effect is observable across samples, from 
highly trained military personnel, to athletes, to college 
students of a variety of fitness levels. Lack of significant 
findings for the mood variable indicates that further research is 
needed to determine if and how knowledge of exercise duration 
influences mood. Such research has important implications for 
a variety of populations and the ways in which exercise 
programs are designed to be maximally effective. 
 

APPENDIX A 
 
RPE Scale 
 
Please use the following scale to rate how hard you are working:  
 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
 Very, 

Very 
Light 

 Very 
Light 

 Fairly 
Light 

 Some-
what 
Hard 

 Hard  Very 
Hard 

 Very, 
Very 
Hard 

 

 
APPENDIX B 

 
PANAS Scale 

Participant Number: ______ 
Pre-Exercise: ______ Post-Exercise: ______ 

 
This scale consists of a number of words that describe different feelings and 
emotions. Read each item and then mark the appropriate answer in the space 
next to that word. Indicate to what extent you feel this way at the present 
moment. 
 
Use the following scale to record your answers: 
 

1 2 3 4 5 
very slightly 
or not at all 

a little moderately quite a bit extremely 

 

______ interested 

______ distressed 

______ excited 

______ upset 

______ strong 

______ guilty 

______ scared 

______ hostile 

______ enthusiastic 

______ proud 

______ irritable 

______ alert 

______ ashamed 

______ inspired 

______ nervous 

______ determined 

______ attentive 

______ jittery 

______ active 

______ afraid 
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