Appalachian

STATE UNIVERSITY
Department of Economics Working Paper

Number 13-17 | September 2013

Physical Activity and Thinking: An
Investigation of their Relationship

Todd McElroy
Appalachian State University

David L. Dickinson
Appalachian State University

Nathan Stroh
Appalachian State University

Christopher A. Dickinson
Appalachian State University

Department of Economics
Appalachian State University

Boone, NC 28608

Phone: (828) 262-214:8

Fax: (828) 262-6105
www.business.appstate.edu/economics




Running Head: PHYSICAL ACTIVITY AND THINKING 1

Physical Activity and Thinking: An Investigation of their Relationship

Todd McElroy
Psychology Department- Appalachian State University
David L. Dickinson
Economics Department - Appalachian State University
Nathan Stroh
Psychology Department- Appalachian State University
Christopher A. Dickinson

Psychology Department- Appalachian State University

Author's Note: Please direct correspondence to Todd McElroy, Department of Psychology,
Appalachian State University, Boone NC 28608, email: MCELROY GT@appstate.edu.

Acknowledgements: Special thanks to Sarah Pollard for her devoted assistance with the early
data gathering in the project. The data set of daily averages as well as the entire set of daily
activity measurements is available from the first author. Material support for this research was
funded by a grant from the Division of Research and Sponsored Programs, Appalachian State
University. Some subject payments were funded by a grant from the Office of Student Research,
Appalachian State University.


mailto:MCELROYGT@appstate.edu

PHYSICAL ACTIVITY AND THINKING 2

Abstract
Physical activity level is becoming more recognized as a primary factor in overall human health
and obesity. Humans possess a number of traits that influence their physical activity level. We
examined whether having a high or low desire to engage in challenging mental activity predicted
differences in daily physical activity levels. We recruited 30 high “need for cognition” (NFC)
individuals and 30 low-NFC individuals and measured their physical activity level in 30-second
epochs over a 1-week period. Low-NFC individuals were more physically active overall but this
difference was most pronounced during the 5-day work week and lessened during the weekend.
Awareness of this physical activity deficit and its negative consequences may encourage high-
NFC individuals to be proactive and adopt lifestyle changes to increase their physical activity
levels.
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Physical Activity and Thinking: An Investigation of their Relationship

It has been clear for some time that physical activity level is an important contributor to
human health (e.g., Pate et al., 1995) and is especially influential in overall quality of life (Bize,
Johnson, & Plotnikoff, 2007). The importance of physical activity level has recently garnered a
great deal of attention because of the pandemic rise in obesity (Hill & Peters, 1998) and negative
health effects (Kohl et al., 2012) associated with low activity levels. Perhaps more striking is that
many people believe they can overcome their lack of physical activity by taking a quick run
through the gym. While this is likely helpful, its effects on overall human health are minimal
compared to the impact of a person’s overall daily activity level (Levine, Eberhardt, & Jensen,
1999).

An important and unanswered question is whether people’s daily physical activity levels
might be influenced by how much they like to think, or their enjoyment of cognitive endeavors.
In other words, might there be a tradeoff of sorts between cognitive activity and physical
activity? Although previous research has not examined a connection between these two facets of
daily life, a test of this hypothesis is possible by using an appropriate instrument for thinking
preferences and an objective measurement of activity levels.

People vary in how much they like to think and the most widely investigated measure of
this individual difference is need for cognition (NFC). This concept was first defined by
Cacioppo and Petty (1982) as a tendency to engage in and enjoy effortful cognitive endeavors.
Differences in NFC arise from intrinsic motivation rather than intellect and remain relatively
stable across a person’s lifetime. A diverse set of findings has shown NFC to be a robust and

enduring personality trait (Cacioppo, Petty, Feinstein, & Jarvis, 1996) and research has shown it
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to have pronounced effects in many different domains. In the current investigation we went
beyond the direct psychological impact commonly associated with NFC and explored how this
predisposition may be having important effects on daily physical activity levels.
Method

To investigate the relationship between thinking and physical activity we used the
psychometric tool of need for cognition (NFC) (Cacioppo, Petty, & Kao 1984) to observe
preference toward thinking. We then used an online screening procedure to select participants
who were particularly high or low in NFC to take part in our study. This selection method was
necessary because of several reasons: the relative scarcity of low-NFC individuals in our sample
population, the week-long sampling period, and the monetary expense associated with each
subject. After selecting individuals who were high or low in NFC, we then used wrist-worn
activity monitors (actigraphy devices) to record daily activity. The accelerometer devices
contain an internal gyro that samples wrist movements at 30-s epochs and is commonly used as a
proxy for gross motor activity. We measured high- and low-NFC participants over a one-week
period yielding ~20 thousand activity measurements per participant.
Participants and Design

The participants in this study were 30 high- and 30 low-NFC individuals; 45 of the
participants were female. All participants were undergraduate students at Appalachian State
University. The experiment utilized a one-way factorial design. The independent variable in this
study was NFC level (high or low) and the dependent variable was the participant’s activity
levels across one week. The study was approved by the University’s Institutional Review Board
which is governed by the Office of Research Protections.

Procedure
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The primary screening procedure was conducted through an online survey using the
SONA software system. In this initial session, participants were informed about the nature of the
study, including the potential for participation in the second stage. They were then asked to
complete the NFC instrument (Cacioppo, Petty, & Kao 1984). After completing the NFC
instrument, participants were awarded credit for their participation in this initial screening stage.

Next, we established criteria for discerning individuals who were high or low in NFC.
Relying on our initial NFC screening as a sample population, we used the upper and lower 10%
of our distribution as the criteria for determining our maximum and minimum scores for
categorizing high and low NFC. Participants who were eligible to take part in the study were
contacted via recruitment email; those who responded affirmatively were scheduled for an initial
lab meeting. As a result of this recruitment classification method, high-NFC participants had
NFC scores in the range of [42, 62] whereas the range for low-NFC participants was [-11,-39].

Prior to the initial lab meeting, actigraphy devices were configured and assigned to each
participant. During the initial lab meeting, participants were informed about the study and how
to wear the device. Participants were instructed to carry out their typical daily routines. They
were then assigned a follow-up lab meeting time. The follow-up lab meeting took place
approximately one week later; scheduling was based on participants’ availability. We chose a
one-week observational period because prior research has shown this to be the desirable time
period for assessing variability in activity patterns (Matthews, Ainsworth, Thompson, & Bassett,
2002).

In the final lab meeting, participants returned their actigraphy devices and they were
compensated $10.00 each for participation and return of the device. They were given an

overview of the nature of the study and offered an output of their daily activity level data.
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Afterward, participants were asked several sets of questions unrelated to this study. Data from
the actigraphy devices were downloaded using the manufacturer’s software. Time periods when
the device was removed, which were rare, were cleared from the dataset to avoid miscounting
them as periods of zero activity. Sleep episodes were also removed from the data.

Materials

To assess participants’ level of need for cognition, we used the NFC scale (Cacioppo,
Petty, & Kao 1984). This scale consists of 18 items; half have positive orientations and half
contain negative orientations. Participants indicated how much they agreed or disagreed with
each item on a nine-point scale ranging from very strong disagreement (-4) to very strong
agreement (+4). Total scores on this scale range from 72 to -72.

To measure participants’ activity levels we used an actigraphy device. The device is an
accelerometer worn on the non-dominant wrist as a means for measuring gross motor activity.
This device resembles a common wrist watch and can be conveniently worn by participants.
Measurement is made by internal accelerometers with sensitivity of .05 g-force. We set the data
sampling for the device to occur at epoch lengths of 30 seconds. The device is impact resistant,
waterproof to I-meter depth for 30 minutes, and can be worn 24 hours a day with few
exceptions.

Results

After completion of the study, daily activity counts were obtained by averaging the 30-s
epoch readings across all waking hours for each individual participant. There was a malfunction
with the actigraphy for one day of a low-NFC participant’s data, and so that day was not

obtainable and excluded from the analysis. With this exception, the daily activity counts for
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each participant were combined within each of the seven days; subsequent analyses relied on the
entire daily activity counts within each individual day.

To test whether a person’s level of NFC influenced their physical activity levels we first
performed an ANOVA with NFC level as our independent variable and overall daily activity
level as our dependent variable. The results from this analysis revealed that thinking does seem
to come with a sacrifice of physical activity. As shown in Figure 1, the difference between high-
and low-NFC individuals in overall weekly physical activity level was highly significant (¥ (1,
58) = 7.4, p <.009, n> = .113) such that high-NFC individuals were far less active overall than
low-NFC participants.

Prior research directed towards measuring daily differences in physical activity levels has
shown that weekday activity levels (Monday-Friday) differ substantially from weekend levels
(Matthews, Ainsworth, Thompson, & Bassett, 2002). As can be seen in Figure 1, such a
disparity appears likely in our data. To test whether this weekend effect might be the case in our
study, we first performed an analysis of the weekday activity levels comparing high- and low-
NFC individuals for Monday-Friday activity levels, and as suspected, they differed greatly across
the five-day typical work week (F (1, 58) = 9.94, p < .003, #° = .146). Next we tested whether
this effect remained for the weekend days. Collapsing across the weekend days we see that
activity levels for high- and low-NFC individuals did not significantly differ (# (1, 58) =2.53, p
<.117, 772 =.042) on the weekend. The results revealed that this lack of a statistical difference in
activity levels is true for Saturday data (F (1, 58) = 2.4, p <.127, ° = .04) and even more so for
Sunday data (F (1,58) = .21, p > .65, 5° = .004). It is also important to note that part of the

“weekend effect” may be due to our sample population, which consisted of college students. It is
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reasonable to assume that this “weekend effect” may change as people progress through different
life stages, though that remains beyond the scope of this paper.
Discussion

In this study we tested whether people who prefer to spend their time thinking will be less
physically active in their daily lives than people who do not prefer to think. Our findings provide
strong support for our hypothesis, revealing robust differences during the 5-day work week that
were attenuated during the weekend, mostly on Sunday. We hope that this finding will open up
more research endeavors exploring how psychological constructs are influencing physiological
variables.

In light of these findings, high-NFC individuals should be encouraged to employ some
lifestyle changes as countermeasures to combat the negative health outcomes associated with
lower activity levels. For example, research has shown that simply being active in mundane
behaviors such as moving about, fidgeting, or even walking to the bathroom increases non-
exercise activity thermogenesis (NEAT). These types of activities have been shown to expend
excess energy the body has taken in, which will help avoid fat storage and promote leanness
(Levine, Eberhardt, & Jensen, 1999). A more dramatic step would be to replace one’s
workstation with a walking treadmill desk that will increase energy expenditure in the
neighborhood of 100 kcal/h, which can result in substantial benefits (Levine & Miller, 2007).
Ultimately, an important factor that may help high-NFC individuals combat their lower average
activity levels is awareness. By simply being aware of their tendency to be less active than low-
NFC individuals, coupled with an awareness of the cost associated with inactivity, high-NFC

individuals may then choose to become more active throughout the day.
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Figure 1
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Figure caption: Average daily physical activity levels for high-NFC individuals and low-NFC
individuals, including the average daily physical activity level for each group across the one-
week period. Error bars indicate the standard error of the mean.
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