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Abstract 
 

Physical exercise has been associated with various health benefits, including improved 

cognitive functioning, well-being and life satisfaction. Other variables that have been 

found to explain these areas include gender, age, dispositional optimism, meditation 

practice, and videogame habits. The aim of the present study was to explore whether 

physical exercise on its own has benefits for visuospatial rotation abilities and life 

satisfaction. It was also the intention to examine how other known factors of age, 

gender, dispositional optimism, meditation, and videogames may help predict 

visuospatial rotation abilities and satisfaction with life. The results showed no 

significant explanation for visuospatial performance while finding some exercise 

measurements and physical activity level to have significant correlations with life 

satisfaction. Dispositional optimism was found to be the strongest indicator of life 

satisfaction, while gender was determined to not hold explanatory power for either of 

the criterion variables. 
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Introduction 

 We are often told that various things are good for us, will sharpen our minds, 

and improve our lives in many ways and that we need to ward off negative effects of 

aging in various ways. The list includes, but is not limited to, staying active, exercising, 

meditating, keeping a positive attitude toward life, or improving brain functioning 

through playing video games or solving puzzles, and so forth. Among these, physical 

exercise seems to have achieved a universally elevated status in modern culture. 

Various benefits from it are touted in advertising for all sorts of related businesses and 

healthcare professionals are often prescribing it as a means to counter many different 

kinds of ailments.  

 Although it may be very beneficial for us to exercise regularly, there is no doubt 

that it is never just one thing that can explain our perceived quality of life or our 

cognitive capacities. It is likely that some are due to genetic traits and some are related 

to environmental factors along with our own habits and coping skills. It would be 

virtually impossible to study all potential variables that impact our satisfaction of life 

and our cognitive abilities, but we can look at a few of them to see what associations 

there may be and how strong they are. We can also examine how important exercise 

may be in the mix. Do people who exercise frequently perform better cognitively and 

are they happier with their lives? 

 

Visuospatial Processing 

 Visuospatial processing is the function of the brain that translates visual input 

into a three-dimensional reality (Groome, et al., 2014). It is an area of our working 

memory and has been frequently studied in various research projects. It is often 

included as an important component of memory testing and measuring of cognitive 

functioning. The visuospatial processing function of our working memory holds the 

capacity to store information about shapes, distances and colors, mentally rotate images, 

and re-construct visual environments. This requires a certain cognitive agility, which is 

necessary for us to navigate the physical world. Without it, we would not have the 

ability, for example, to pick up objects, avoid obstacles instead of bumping into them, 

read maps and remember how to get from one place to another.  

 Shepard and Metzler (1971) discovered in their groundbreaking three-

dimensional object rotation study that whether a rotation was two-dimensional or three-
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dimensional was less important than the degree of rotation in terms of difficulty of 

mental representation. This allows us to effectively study mental rotation ability using a 

two-dimensional model without the need of a more complex three-dimensional model. 

 

Physical Exercise and Visuospatial Processing 

 Many studies agree that regular physical exercise has a positive impact on 

health, well-being and quality of life as well as cognitive functioning including 

visuospatial skills (Chapman, et al., 2013). In a literature review study, Cox, et al. 

(2016) found that a majority of examined studies had shown significant correlations 

between physical activity and various forms of cognitive functioning in young to 

middle-aged adults. Wang, Liang, Tseng, et al. (2014) found in a study on young adults 

that aerobic fitness was associated with enhanced attentional control in relation to 

visuospatial processing. In a separate study on older adults, Wang and Tsai (2016) 

found greater visuospatial cognitive functioning among those who were physically 

active than those who were sedentary regardless of cognitive load. Other research by 

Tsai, et al. (2014) has shown improvements in neural response speed from moderate 

acute aerobic exercise in a study of young adults. It follows that visuospatial 

functioning ought to be positively correlated with physical fitness and activity across all 

adult age groups.  

 Stroth, Hille, Spitzer and Reinhardt (2009) found in an experimental study on 

young adults that aerobic endurance exercise benefited both visuospatial memory 

performance and positive affect, although they did not observe any effects on 

concentration or verbal memory. Iuliano et al. (2015) found in their randomized 

controlled study that cardiovascular training can be effective in improving attentive and 

analytic capacities, while resistance training had a positive impact on test time in a 

drawing copy test. Consequently they determined that different forms of exercise had 

different impacts on cognitive functioning.  

 Findings have been mixed regarding the importance of fitness itself. While Tsai, 

et al. (2014) were only able to see benefits in cognitive processing ability from acute 

aerobic exercise in people of higher fitness levels implying that benefits in neural 

functioning from exercise is fitness dependent, Ludyga, Gerber, Brand, Holsboer-

Traschler and Püse (2016) found in their meta-analysis of 40 experimental studies that 

high aerobic fitness was not required in order for the executive control system to benefit 
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from exercise, but that people of both high and low fitness level benefited equally from 

exercise, although people in age groups going through developmental changes appeared 

to benefit more from it.  

 

Life Satisfaction 

 Life satisfaction is considered by many to be the most important thing to strive 

toward in life. This will naturally mean different things to different individuals, as it is a 

very subjective experience. In a study of successful aging in two cohorts, aged around 

57 and 76, it was found that every positive dimension of successful aging was 

associated with better self-rated health and life satisfaction (Whitley, Popham, & 

Benzeval, 2016). Diener, Emmons, Larsen, and Griffin (1985) view life satisfaction as 

an individual cognitive judgment of one’s experience and situation in the development 

of their five-item Satisfaction With Life Scale, which includes measures of present  and 

lifetime satisfaction. The OECD Better Life Index defines life satisfaction as “how 

people evaluate their life as a whole rather than their current feelings” (OECD Better 

Life Index). In a study of young adults, Grant, Wardle and Steptoe (2009) found a 

correlation between high life satisfaction scores and health-promoting behavior, 

including physical exercise, which they determined to likely be bidirectional. Another 

robust finding that has been found as vital to quality of life is cognitive fitness and 

presence of mind. Enkvist, Ekström and Elmståhl (2013) concluded in a longitudinal 

study that spatial abilities and processing speed predicted life satisfaction among the 

oldest-old. 

 

Physical Exercise and Life Satisfaction 

 Physical exercise and fitness have often been proposed to enhance well-being 

and overall life satisfaction. An experimental study by Cruz-Ferreira, et al (2011) 

showed a significant increase in life satisfaction score among a group of women that 

participated in a Pilates workout twice a week for six months. A group of college 

students who were studied wearing accelerometers, were found to have positive 

associations between satisfaction with life and both self-reported and objectively 

measured physical activity levels (Maher, Doerksen, Elavsky & Conroy, 2014). In a 

separate study, Maher, Pincus, Ram and Conroy (2015), after finding an association 

between physical activity and life satisfaction in within-person observations regardless 
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of age, also state that physical activity can enhance life satisfaction. Heady and Muffels 

(2016) propose a model of two-way causation with positive feedback loops between life 

satisfaction and exercise as well as several other measurements. This positive feedback 

loop would indicate that a strong correlation could be likely between the two variables.  

 

Dispositional Optimism 

 Although research is indicating physical exercise has correlational relationships 

with visuospatial processing and life satisfaction, other factors have also been shown to 

likely play a role. Dispositional optimism is a cognitive construct that has been found to 

be positively associated with both better physical and psychological health markers 

(Carver & Scheier, 2014) as well as tendencies toward health-promoting behavior 

(Carver, Scheier, & Segerstrom, 2010), which would suggest that optimism may also be 

associated with higher levels of physical exercise.  

 Busseri (2012) found dispositional optimism to be closely correlated with a 

higher rating of life satisfaction in both past, present and anticipated future. Daukantaite 

and Zukauskiene (2012) also noted in a longitudinal, cross-cultural study of Swedish 

and Latvian middle-aged women that optimism strongly effected global life satisfaction.  

 In another cross-cultural study with Americans and Hong Kong Chinese (You, 

Fung, & Isaacowitz, 2009), it was found that older Americans scored higher on 

dispositional optimism than younger Americans, whereas the relationship was inversed 

among the Hong Kong Chinese, indicating that cultural factors could influence 

dispositional optimism. In searching databases for scientific studies on these variables, 

very few results came up with only one study looking at optimism directly (Boselie, 

Vancleef & Peters, 2016), although it was a study on induced optimism as opposed 

dispositional in relationship to working memory in general. It showed that optimism did 

not protect against pain-induced performance deterioration on a working memory task.  

Consequently, no correlation was expected to be detected between the visuospatial 

rotation test and dispositional optimism. Alloway and Horton (2016) found that working 

memory recall could predict both optimism and pessimism, which would further imply 

that a significant linear relationship between a cognitive test score and dispositional 

optimism may not be detected. 
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Aging 

 Cognitive decline with aging is a well-known phenomenon and visuospatial 

processing abilities have been found to negatively correlate with aging in multiple 

studies (Klencklen, Després & Dufour, 2012). Mental image rotation is one of the areas 

that have been studied and found to negatively correlate with age. Klencklen and 

colleagues provided a partial explanation to this in a preference shift from coordinate 

processing to categorical processing. Coordinate processing determines where 

something is in space, whereas categorical processing determines what something is. In 

other rotational experimental research, Herzog and Rypma (1991) have noted that 

response time slowed down with age and that this effect increased with the increased 

complexity of the task. Techentin, Voyer and Voyer (2014) also found significantly 

larger age effects in measures of response time than measures of accuracy on spatial 

performance, which would indicate that a timed visuospatial test is more likely to yield 

significant differences in performance between age groups than an untimed test.  

 In studying longitudinal data from the Household, Income and Labor Dynamics 

in Australia Survey, Wooden and Li (2016) found that life satisfaction varies marginally 

between ages 25 and 65, but falls off sharply as people enter old age. This stands in 

contrast to findings of another longitudinal study over an 8-year period in France (Gana, 

Bailly, Saada, Joulain & Alaphilippe, 2013), where it was found that life satisfaction 

correlated positively with aging, although the correlation was not entirely linear. 

However, Mirucka, Bielecka and Kisielewska (2016) discovered that a perceived 

younger subjective age predicted higher life satisfaction and positive orientation 

significantly more strongly than one’s chronological age. 

 

Meditation 

 Regular meditation practice has shown to be correlated with increased brain 

efficiency (Kozasa et al., 2012), reduction in loss of gray matter while aging (Pagnoni & 

Cekic, 2007), slowed decline of fluid intelligence with age (Gard et al., 2014), 

prevention of cognitive decline with age (Marciniak et al., 2014), as well as improved 

cognitive attention ability (van Leeuwen, Müller & Melloni, 2009; Prakash et al., 2012). 

In a study by Amihai and Kozhevnikov (2014) it was found that meditations that 

aroused the sympathetic nervous system impacted cognitive performance positively, 

whereas open awareness styles of meditation showed no significant effect. Overall, 
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existing research has pointed toward a positive correlation between regular meditation 

practice and cognitive functioning.  

 In a pilot study for the present study (Lilja, 2016), a significant difference in test 

score between older meditators and older non-meditators was found and the significant 

negative correlation between age and test score was only observed in the group that 

lacked or had less than one year of regular meditation experience. Among those who 

had more than one year’s regular meditation experience, no significant correlation 

between age and test score was found. Meditation on its own showed no significant 

correlation to test score. Only when it was paired with age did it yield significant 

results. This does not mean that meditation has been proven to prevent cognitive 

decline, but a correlation has been found, which makes it a valuable variable to include 

in evaluating other factors that also can help explain differences in test scores.  

 Meditation has also been said to improve life satisfaction both in healthy people 

(Majumdar, Grossman, Dietz-Waschkowski, Kersig, & Walach, 2002) and in people 

with chronic diseases (Lauche, Langhorst, Paul, Dobos, & Cramer, 2014). In a 

randomized trial study, Shapiro, Astin, Bishop, and Cordova (2005) found that an 8-

week Mindfulness-Based Stress Reduction (MBSR) intervention significantly increased 

life satisfaction among health care professionals. These and other similar research 

findings make it an interesting variable to include when measuring correlations between 

physical exercise and satisfaction of life.  

 

Playing Videogames 

 In a longitudinal intervention study, it was found that playing video games can 

help improve visuospatial working memory in older adults (Toril, Reales, Mayas, & 

Ballesteros, 2016), which would be expected to support increased quality of life. In 

contrast to this, Kennedy, Boyle, Traynor, Walsh and Hill (2011) concluded that video 

gaming did not seem to influence visuospatial ability. According to research by 

Bargeron and Hormes (2017), “Internet Gaming Disorder” is a condition that has shown 

core symptoms of addiction and has been found to significantly indicate lower life 

satisfaction, as well as depression and anxiety along with other potential problems. 

 Given existing research, video game playing habits could likely be a 

confounding variable when studying both visuospatial processing abilities and life 

satisfaction scores. 
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Gender 

 Research has yielded mixed results when studying gender differences in 

visuospatial abilities. It has been common to assume that men perform better on spatial 

and mathematical tests, whereas women outperform men on verbal tests (Magnusson, 

2002). Some researchers have attributed this phenomenon to evolutionary and cultural 

gender differences as each gender’s role in society favored the development of 

particular cognitive abilities (Joseph, 2000), whereas others have found that there are 

fundamentally no differences between male and female brains (Joel, et. al, 2015). In the 

pilot study for the present study (Lilja, 2016), no significant differences between 

genders on visuospatial test scores were observed overall and no significant differences 

were expected to be found in the present study.  

 

Aim of this study 

 With the background of existing research, the aim of the present study was to 

explore whether physical exercise on its own has benefits for visuospatial rotation 

abilities and life satisfaction. It was also the intention to examine how other known 

factors of age, gender, dispositional optimism, meditation, and videogames may help 

predict visuospatial rotation abilities and satisfaction with life.  Since physical exercise 

has been linked to higher subjective quality of life, will those who exercise more 

frequently also rate themselves higher in terms of their satisfaction with life or will 

other variables like meditation habits, video game playing, dispositional optimism, 

general physical activity level, and age hold stronger explanatory power? Will the 

cognitive score correlate with exercise habits and will the findings of the pilot study be 

replicated? Can the previous finding that there are no significant differences between 

genders be confirmed? The hypothesis to be explored is that exercise has positive 

benefits for both visuospatial rotation abilities and life satisfaction. Furthermore, 

visuospatial functioning scores and life satisfaction scores ought to be additionally 

explained by age, dispositional optimism, meditation practice and videogame playing. 
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Method 

Participants   

 A total of 161 people aged 18-74 participated in the study. The mean age was M 

= 44.7, SD = 13.9 and the median age was 48. The gender distribution was 85 females 

(mean age 43.8, SD = 15) and 74 males (mean age 46.2, SD = 12.2), while 2 

respondents aged 22 and 29 indicated other or no gender. A majority of the respondents 

were highly educated with 127 holding a Bachelor’s degree or higher. Only 11 

participants had no college education at all. Educational levels, exercise frequency and 

meditation experience were similarly distributed among both men and women and 

differences in video game playing habits were not significant.  

 Potential participants were invited to take part in the study via email and social 

media (Facebook and Twitter) and postings on various websites with different 

audiences (Reddit, socialpsychology.org, craigslist, swapsurvey, etc.). Email invitations 

were sent to both professional and private mailing lists to invite as diverse of a 

population sample as possible with available resources. Using the snowball method, 

participants were also encouraged to ask others to also participate. No participant was 

offered any compensation for their participation. 

 

Instrument  

 Visuospatial processing was measured using an online cognitive test where 

participants were asked to mentally rotate two-dimensional objects to determine 

whether they were a match or a mismatch. The instrument used was developed by 

Cambridge Brain Sciences and has been validated in independent studies (Hampshire, 

Highfield, Parkin, & Owen, 2016). It takes both accuracy and speed of response time 

into account when calculating the score. The images get increasingly complex with 

correct answers and simpler when the user enters an incorrect response. A study 

performed on 16 healthy young participants (Hampshire et al., 2016), this test showed a 

mean score of M = 88.72 with a standard deviation of SD = 36.32. Retest reliability 

from first to second attempt showed a Pearson’s r = 0.7 (N = 1122) with learning effects 

of 5.43% improvement. In the data from the pilot study for this project (Lilja, 2016), 

significant learning effects were found from the first through the fifth attempts. In the 

present study, participants took the same test five times and the mean score of all five 

attempts was used for the analyses. The instrument is readily available on the internet 
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for free without requirements of creating an account or a log-in, which made it a 

suitable option for the present study. 

 Life satisfaction was measured as a combined score on three questions that were 

answered on a five point Likert scale, where the respondent indicated how satisfying 

their life had been over the past three days, past six months and over their entire 

lifetime. The scores were combined to a single score with a possible range of 3-15. This 

scale was developed specifically for this test to match the Likert scale measures used for 

other questions in the study. The time frames included, were chosen to represent a 

variety of life satisfaction perspectives from the immediate (past 3 days) to the recent 

past (6 months) and the entire lifespan. The choice of asking about life satisfaction 

directly instead of measuring various sub variables associated with life satisfaction 

scores was made for economical reasons as this allowed for a measurement of life 

satisfaction over long-, medium-, and short terms while only using three questions.  

 Dispositional optimism was measured using the revised Life Orientation Test 

(LOT-R) by Scheier, Carver & Bridges (1994). It consists of 10 items, of which four 

items were fillers and three of the measured items were reverse scored before analysis. 

It was scored on a five point Likert scale yielding a potential total score between 6-30. 

Additionally, direct questions were asked about their life satisfaction rating and 

dispositional optimism. Significant correlations between the LOT-R and a combined 

self-reported optimism measure, based on two questions about respondents’ self-rated 

optimism and expected life satisfaction over the coming year, were found (r = .79, p < 

.001 N = 161), allowing the analysis to proceed using only the LOT-R measurement. 

The reason for choosing the existing instrument in this case was that it allowed for a 

wider spread in the scale of responses than the score retrieved from simply using two 

direct questions. 

 Exercise, meditation, and video game playing habits were measured by self-

reports on frequency and length of time that the practice had been in effect during the 

previous five years. The data were analyzed by both frequency and length of time of 

practice into account. Frequency was measured by number of days in an average week 

that the responded did the particular activity. Length of time was scored from 0-3, with 

0 = no habit, 1 = up to one year of regular practice, 2 = 1-3 years of practice, 3 = more 

than three years of practice.  
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Design and Procedure  

 The present study was constructed using a between-subjects, cross-sectional 

design. In addition to the visuospatial cognitive test, principal variables observed were 

habits of exercise, physical activity level in daily life, meditation habits, and videogame 

playing usage in addition to age, gender and educational level. Dispositional optimism 

and self-reports on life satisfaction were also measured. In addition to the studied 

variables, a number of filler variables were also included in order to disguise the 

purpose of the study for the participants until after completion. 

 Participants who agreed to participate went to an online survey page, on which a 

brief explanation of the test and information about consent was followed by a few 

questions collecting demographic data before taking the visuospatial test. (See appendix 

for a complete version of survey.) After taking the test and entering their scores, they 

were asked about exercise habits along with questions about videogame playing habits, 

and their meditation practice and experience. In addition, a number of filler variables 

were also included, such as frequency of social media usage, how often they read 

printed newspapers and how often they eat fish or seafood. These additional variables 

were included to prevent participants from being able to guess the purpose of the study 

so that there would be less temptation to provide answers that they may perceive to be 

expected or desirable by the researcher. The added data also allowed for the potential 

discovery of unexpected confounding variables. On the following page of the survey, 

participants were asked about their life satisfaction in the present, past and anticipated 

future as well as their general view on their own dispositional optimism in addition to 

answering the LOT-R by Scheier, et al. (1994) to discern dispositional optimism. The 

answers were collected on a five-point Likert scale. Finally, they were asked which 

candidate they had voted for in the latest presidential election (as a means for control of 

demographic spread) before rating their experience of participating the present study on 

a scale from one to five. The last question was included to give participants a feeling of 

completion with the process by being able to indicate their level of enjoyment. 

 Data collection was performed between November 20-December 29, 2016. Data 

were analyzed in SPSS using descriptive statistics, correlations and regression analyses. 

As the underlying principle of the main hypothesis involves two criterion variables, the 

alpha level was adjusted with Bonferroni correction from .05 to .025. Regression 

models were obtained via the enter method, using simple regressions as opposed to 
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hierarchical progressions. The multiple regression approach was selected due to the 

number of independent variables. 

 
Ethics 

 Participants were informed at the beginning of the survey of a general purpose 

for the research and that the responses would be anonymous. They were also informed 

that their responses were confidential and that they were free to end their participation at 

any time. No part of the study involved evaluating participants individually and no risk 

for physical, psychological or emotional harm is associated with anything that the 

participants were asked to do. Although participants were asked about who they voted 

for in the U.S. Presidential election, they had the option of answering “Other/Did not 

vote”, “Not a U.S. citizen” or “Prefer not to answer” in order to protect any sensitivity 

they may have around their political preference. In order to protect participants and 

secure confidentiality, individual responses were not tracked to any person’s email 

address and no question asked for any personally identifiable information. No minors 

were invited to participate and all respondents participated out of free will. No 

respondent was in a relationship of dependence or obligation to the author. No further 

use of the collected data beyond this thesis is anticipated. Participants were also 

informed about the overall purpose at the end of the study and given the option of 

requesting a copy of the results of the study via email.  

 Through the measures and design mentioned above, all four main demands of 

information about the project, consent of participation, confidentiality of responses and 

no commercial or other unauthorized usage of collected data from Vetenskapsrådet 

(2002) were fulfilled. 
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Results 

 The aim of the present study was to explore whether physical exercise on its 

own has benefits for visuospatial rotation abilities and life satisfaction. It was also the 

intention to examine how other known factors of age, gender, dispositional optimism, 

meditation, and videogames may help predict visuospatial rotation abilities and 

satisfaction with life. It was also the intention to confirm that no significant differences 

between genders on either visuospatial test scores or life satisfaction measures would be 

found. As the present study involves two focal hypotheses with the underlying principle 

of positive outcome from exercise, the alpha level was adjusted with Bonferroni 

correction from .05 to .025.  

 The overall mean scores for the criterion variables were M = 91.9, SD = 30.5, N 

= 161 on the visuospatial rotation test, while life satisfaction scores had a mean value of 

M = 10.72, SD = 2.4, N = 161. The life satisfaction score was measured on a five point 

Likert scale for satisfaction of life levels from 3 days prior to taking the survey, 

satisfaction over the preceding 6 months, and over the course of the entire lifetime. The 

scores were combined into one score ranging from 3-15. 

 An initial independent t-test confirmed that there were no significant differences 

between genders on the rotation task scores or in life satisfaction scores as expected. On 

the visuospatial test score, the mean score for women was M = 89.7, SD = 29.1, N = 85 

and for men, the mean score was M = 93.1, SD = 31.7, N = 74. The t-test showed t = 

.708, df = 157, p = .480 (> .025), two-tailed, indicating that no significant difference 

was observed. On life satisfaction, the mean score for women was M = 11.01, SD = 2.4, 

N= 85 and for men the mean score was M = 10.45, SD = 2.5, N = 74. The independent t-

test showed t = -1.51, df = 157, p = .133, two-tailed, indicating that there was not a 

significant difference between genders on this measurement either.  

 

Multicollinearity testing 

 Prior to entering the variables in a multiple regression formula, an initial 

Pearson’s correlation analysis was performed to study relationships between all 

variables. The data were checked for multicollinearity and all variable pairings were 

found to have correlations of Pearson’s r < .80, which is considered under the threshold 

for multicollinearity (Wilson & MacLean, 2011). The highest significant correlation 
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between predictor variables were found between frequency and history of videogame 

playing with r = .741, p < .0005. Frequency of meditation also correlated strongly with 

meditation history: r = .731, p < .0005. These correlations are naturally expected to be 

high as they relate to the same activity, although measured differently. The highest 

correlation of exercise measures was found between frequency of cardio training and 

physical activity level with r = .603, p < .0005. Frequency was measured as number of 

days in an average week that the respondent engaged in the particular activity for a 

minimum amount of time. History of practice was measured as length of time during the 

preceding five years that the person had engaged in the activity for a minimum amount 

of time at least three times per week on average. It was scored as follows: 0 = no history 

of performing the activity regularly, 1 = up to one year of performing the activity 

regularly, 2 = one to three years of performing the activity regularly, 3 = more than three 

years of performing the activity regularly.  

 

Correlations between variable pairs 

 In analyzing the correlation data, visuospatial rotation scores showed a 

significant negative correlation with frequency of cardiovascular exercise: Pearson’s r = - 

.188, p =  .017. It also significantly correlated in a negative direction with length of 

exercise history: r = - .185, p = .019, which goes in the opposite direction of what was 

expected based on previous research. The initial correlation analysis further found that 

the mean score on the visuospatial test had a significant negative correlation to age, 

indicating that scores went down with age as expected. Pearson’s r = -.191, p = .015 (< 

.025), N = 161. No other variable showed a significant correlation with visuospatial 

rotation scores and thus no significant positive correlations were detected for this 

variable. 

 Further analysis also showed age had a significant positive correlation to life 

satisfaction: r = .316, p < .0005, N = 161. Life satisfaction also showed a significant 

positive correlation with cardio training with r = .288, p < .0005. Additionally, it also 

correlated significantly in a positive direction with flexibility training. That correlation 

was r =  .208, p = .008. Further positive correlations to life satisfaction were found in 

physical activity level, which correlated with r = .286, p < .0005, and dispositional 
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optimism, which correlated with r = .71, p < .0005, showing the strongest correlation of 

any variable pair. 

 Lastly, negative correlations to life satisfaction were found with video game 

playing, both measured in frequency and history. Frequency of video game playing 

correlated to life satisfaction with r = - .242, p = .002 and history correlated with r = - 

.259, p = .001. As expected, there was no significant correlation between life satisfaction 

and visuospatial rotation scores. 

 It is worth noting that age also correlated significantly to dispositional optimism 

with Pearson’s r = .376, p < .0005. The effect is moderate with 14.1% of the variation 

explained. 

 Table 1 shows descriptive statistics for the independent variables and their 

correlations to the dependent variables. Table 2 shows correlations between all included 

variables. 

Table 1 
Descriptive Statistics and Correlations to focal dependent variables 
    Visuospatial Score  Life Satisfaction 

Variable M SD N 
Pearson’s 
r 

Sig.  
(2-tailed) 

Pearson’s 
r 

Sig.  
(2-tailed) 

Visuospatial score 91.9 30.5 161  1   - .021 .795 

Life satisfaction 10.72 2.4 161  - .021  .795  1  

Cardio x/week 2.34 2.0 161  - .188*  .017  .288** < .0005 

Weight x/week 1.13 1.6 161  - .095  .232  .118 .135 

Flexibility x/week 1.64 2.0 161  - .169  .032  .208* .008 

Exercise history 1.98 1.1 161  - .185*  .019  .129 .103 

Video game x/week 1.3 2.4 161  .073  .358  - .242** .002 

Video game 
history 

0.87 1.2 161  .161  .041  - .259** .001 

Meditation x/week 1.83 2.5 161  - .105  .183  .086 .281 

Meditation history 1.26 1.2 161  - .099  .212  .060 .446 

Physical activity 1.28 0.9 161  - .146  .064  .286** < .0005 

Age 44.7 13.9 161  - .191*  .015  .316** < .0005 

LOT-R 21.21 5.0 161  - .028  .728  .710** < .0005 

* significant at p < .025  ** significant at p < .005 
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Analyzing data with multiple regressions 

 A multiple regression analysis was performed to look for a model where the 

various forms of exercise and physical activity could explain visuospatial rotation test 

scores. Using the enter method, no significant model was detected: F (5, 155) = 1.8, p = 

.118 (>.025). Adjusted R2 was .024, indicating an explanatory power of 2.4% of the 

variance. The conclusion is that physical exercise could not be confirmed as a significant 

predictor of visuospatial rotation test scores. Table 3 shows detailed information about 

the predictor variables included in the regression formula.  

 A second multiple regression analysis was performed with life satisfaction as the 

dependent variable and the various exercise variables as predictors. Using the enter 

method, Model 2 emerged as a significant model: F (5, 155) = 4.1, p = .002. The model 

explains 8.9% of the variance (Adjusted R2 = .089). Table 3 displays the predictor 

variables and their contribution to the models for explaining both the visuospatial test 

scores and life satisfaction scores. 

 

Table 3 
Standardized and unstandardized regression coefficients for exercise and physical 
activity variables in relationship to visuospatial test score and life satisfaction 
 Visuospatial test 

(Model 1) 
 Life Satisfaction** 

(Model 2) 
Variable B SE B β  B SE B β 
Weight exercise days/week 0.49 1.81 .03  - 0.15 0.14 - .10 
Cardio exercise days/week - 0.95 1.91 - .06  0.26 0.15 .21 
Flexibility training days/week - 1.63 1.38 - .11  0.11 0.11 .09 
Length of exercise history - 3.22 2.60 - .12  - 0.14 0.20 - .06 
Physical Activity Level - 1.4 3.58 - .04  0.57 0.27 .20 
**Regression is significant at the 0.005 level  p > .025 on all individual variables  
 

 Having looked at exercise variables as predictors, another set of multiple 

regression analyses were performed with all studied variables included.  Using the enter 

method, in Model 3 no significant model was found for explaining the variance of the 

visuospatial test scores. The results were: F (11, 149) = 1.47, p = .15 (> .05). The 

adjusted R2 was .031. None of the individual predictors were significant. Table 4 has 
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detailed information about the different variables.   

 The next multiple regression analysis was performed using the enter method as 

well, looking at a model to predict life satisfaction scores. The model that emerged was 

significant with F (11, 149) = 17, p < .0005. This model explains 52.4% of the variance 

(Adjusted R2 = .524). Table 4 provides information for the predictor variables using all 

the studied variables entered into the model. The only significant predictor for life 

satisfaction among these variables was dispositional optimism.  

 

Table 4 
Standardized and unstandardized regression coefficients for all variables entered into 
the model for visuospatial test score and life satisfaction 
 Visuospatial test 

(Model 3) 
 Life Satisfaction** 

(Model 4) 
Variable B SE B β  B SE B β 
Weight exercise days/week - 0.41 1.85 - .02  - 0.09 0.10 - .06 
Cardio exercise days/week - 0.48 1.98 - .03  0.15 0.11 .13 
Flexibility training days/week - 1.40 1.49 - .09  0.10 0.08 .08 
Length of exercise history - 3.09 2.77 - .11  - 0.10 0.15 - .05 
Physical Activity Level - 1.21 3.71 - .03  0.05 0.21 .02 
Videogame playing days/week - 1.43 1.52 - .11  - 0.10 0.08 - .10 
Videogame playing history 4.54 3.12 .18  - 0.10 0.17 - .05 
Meditation days/week - 0.33 1.48 - .03  - 0.06 0.08 - .07 
Meditation history 0.77 3.11 .03  - 0.18 0.17 - .09 
LOT-R (trait optimism) 0.63 0.54 .10   0.32 0.03 .66** 
Age - 0.36 0.20 - .16  0.01 0.01 .05 
**p < .0005. All other variables: p > .025  
  

 Table 4 above shows that the correlation between dispositional optimism and 

life satisfaction was the strongest relationship of any variable pair. Figure 1 is illustrates 

this relationship’s part of the regression in a scatter plot diagram, while Figure 2 shows 

the second strongest correlation of the regression formula, which is cardiovascular 

training frequency in relationship to life satisfaction score. 
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R2 Linear = 0.435 

 Dispositional Optimism (LOT-R)  

 Figure 1. Partial Regression Plot   
Dependent Variable: Life Satisfaction. Values shown are standardized z scores 
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R2 Linear = 0.013 

 Frequency of Cardio Training   

 Figure 2. Partial Regression Plot   
Dependent Variable: Life Satisfaction. Values shown are standardized z scores 
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 All variables and regressions were checked for homoscedasticity and linearity 

through scatter plots, p-p plots and histograms. No extreme anomalies were found in 

this process and homoscedasticity was assumed. 

 

Discussion 

Salient Findings 

 Despite the wealth of existing research linking physical exercise and fitness to 

improved cognitive functioning, no such correlations were found in this study. A 

multiple regression analysis was performed including the various exercise variables 

such as cardiovascular training, weight and resistance training, flexibility and stretching, 

workout history and physical activity level in daily life. The resulting model was not 

significant, which means that the hypothesis that physical exercise would have positive 

benefits on visuospatial rotation scores could not be confirmed. Contrary to what would 

have been expected, significant negative correlations were found between 

cardiovascular exercise and visuospatial test score as well as exercise history and 

visuospatial test score. There is no apparent explanation for this in the research that had 

been examined for this study, but Tsai, et al. (2016) noted that open-skill type exercise 

can have a greater impact on cognitive performance than closed-skill type exercise. 

Open skill is more unpredictable and forces the person to be more alert, such as playing 

tennis or other ball games with another person, whereas closed skill type exercises are 

performed at the person’s own pace. This type of categorization was not accounted for 

in the data collection for this study and could be contributing a reason to the unexpected 

results. 

 The multiple regression analysis of associations between various exercise and 

physical activity variables to life satisfaction scores yielded a significant explanatory 

model, which confirms findings in existing research (Grant, et al., 2009; Stroth, et al., 

2009). It only accounts for 8.9% of the variance, though, making it still a rather weak 

model on its own. The conclusion is that general physical exercise may not be a 

significant variable on its own to help us understand important factors in visuospatial 

rotation performance, and only predicts life satisfaction to some degree. 

 A second set of multiple regression analyses adding the remaining observed 

potential predictors: videogame playing, meditation, age, and dispositional optimism, 

was performed. The model that emerged for explaining the variance in life satisfaction 
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scores when all variables were included, Model 4, accounted for 52.4% of the variance. 

The most significant contributing variable was dispositional optimism, which is what 

helped the model attain more power than when exercise alone was observed.  

 The inclusion of the other variables in Model 3 still failed to yield a significant 

model for explaining the variance in visuospatial rotation scores. Consequently, the 

hypothesis that visuospatial rotation ability could be explained by a combination of the 

examined variables could not be proved. 

 Dispositional optimism was found to correlate very strongly with life 

satisfaction as had previously been found also by Busseri (2012) as well as Daukantaite 

and Zukauskiene (2012) among other researchers. It may seem obvious that a person 

who has an optimistic outlook on life will also rate their satisfaction with life higher 

than a person with a more pessimistic outlook. It was discovered in the current data that 

dispositional optimism was also positively associated with aging, which would also be 

in line with the findings of You, Fung, and Isaacowitz (2009), that older Americans 

scored higher on dispositional optimism than their younger counterparts. The majority 

of respondents were American, which makes this finding expected. Carver, et al. (2010) 

also had noted that dispositional optimism was associated with tendencies toward 

health-promoting behavior, which was also found here as dispositional optimism 

significantly correlated with cardio exercising, flexibility exercise, physical activity 

level and meditation.  

 When looking at the individual predictor variables separately from exercise, no 

significant relationship was discovered between visuospatial processing and 

dispositional optimism as predicted, based on the work of Alloway and Horton (2016) 

and the study on induced optimism by Boselie, et al. (2016).  

 Similar to what has been concluded in existing research (Klencklen, Després & 

Dufour, 2012; Herzog & Rypma, 1991; Techentin, Voyer & Voyer, 2014) and was 

found in the pilot project for the present study (Lilja, 2016), age had a significant 

negative correlation with visuospatial rotation test scores. However, age correlated 

significantly in a positive direction with life satisfaction scores. This aligns with the 

findings of Gana, et al. (2013) and stands in contrast to Wooden and Li (2016), who 

found a sharp drop-off in life satisfaction after age 65. In looking for an explanation to 

this effect, it could be that people simply get more content with life as they age, which 

could be due to a higher degree of accepting conditions as they are, forgetfulness that 
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erase or soften unpleasant memories, achievement of long term life goals, or this could 

also be the result of a cohort effect or some other variable not accounted for here. Age 

also correlated significantly with dispositional optimism. 

 Meditation was not found to be a significant predictor for visuospatial rotation 

performance in the current models, regardless of whether it was measured in terms of 

frequency or length of time of practice. This stands in contrast to the findings from the 

pilot study (Lilja, 2016) where there was no significant drop in visuospatial score 

between younger and older age groups among those who had meditated regularly for at 

least one year as opposed to the group without meditation experience. It is possible that 

a sampling error could explain the difference in findings between the present and 

previous studies.  

 Previous research showing meditation to improve life satisfaction both in 

healthy people (Majumdar, et al., 2002) and in people with chronic diseases (Lauche, et 

al., 2014) could not be corroborated as no significant linkage was found between 

meditation and life satisfaction scores. This could simply be due to the fact that people 

choose to meditate for different reasons and while some may find some benefits from it 

and would possibly have scored lower on life satisfaction without it, others may feel 

satisfied with life already and not see a need to meditate. The conclusion from current 

data is that no support is found for a significant correlation between meditation and 

cognitive functioning or life satisfaction, but this does not negate the possibility that 

links may exist and could be discovered through other methods of research or 

population samples.  

 Video game playing was not found to be a variable that correlates significantly 

with scoring on the visuospatial rotation test, which confirms the findings of Kennedy, 

et al. (2011) while contrasting with the findings of Toril, et al. (2016). It did, however, 

show a significant negative correlation with life satisfaction scores. This aligns with the 

research findings by Bargeron and Hormes (2017) linking Internet Gaming Disorder 

and addiction symptoms, which they also found to correlate with lower life satisfaction. 

It is important to note that video games can vary widely in their nature and different 

capacities are favored for success in different types of games. It has also been found that 

people with higher life satisfaction will choose to play games with avatars more similar 

in traits to themselves than people with low life satisfaction, who seek out avatars more 

dissimilar than themselves, particularly in more competitive games (Trepte & Reinecke, 
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2010). No data was collected on the type of video game the respondent engaged in 

playing in the present study. No predictions in terms of causality can be made. It could 

be that people with low life satisfaction levels play video games as a coping mechanism 

to feel better, but it could just as easily be that video games take people away from 

direct interactions with others and consequently negatively impacts their experience of 

satisfaction with life. 

 Contrary to what might have been expected based on the research by Enkvist, et 

al. (2013), no significant correlation was found between the criterion variables of 

visuospatial rotation and life satisfaction. 

 As expected, gender proved not to be a variable with explanatory power in 

examining either visuospatial rotation scores or life satisfaction scores. Gender also had 

no significant correlation with any other variable, which corresponds to the findings by 

Joel et al. (2015). For this reason, gender was excluded as a variable in the multiple 

regression analyses. 

 

Practical Implications 

 Even though significant relationships could not be confirmed between physical 

exercise and visuospatial test scores, there was a positive correlation with life 

satisfaction and exercise. Since the direction of this relationship was not studied, it 

could simply be that people who are more satisfied with life also enjoy exercising more, 

but it could also be that exercise enhances life satisfaction. Given this, it cannot be said 

that the results point toward avoiding physical exercise. Furthermore, the significant 

negative correlations between two of the exercise variables and visuospatial test scores 

were not very strong and should be interpreted with the utmost caution.  

 The strong correlation between dispositional optimism and life satisfaction 

indicates that there may be value in pursuing ways of strengthening one’s innate 

optimism, which may seem logical and self-evident to some people. 

 

Methodology Discussion and Limitations 

 With previous findings of bidirectional relationships between life satisfaction 

and exercise habits (Headey & Muffels, 2016), a cross-sectional design with a 

correlational method of analysis was deemed to be suitable, as scores would be expected 

to correlate regardless of direction of causality. Since the potentially influential 
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variables ware numerous, it was determined that a multiple regression would be the best 

method for analyzing the data. Regression models were obtained via the enter method, 

using simple regressions as opposed to hierarchical progressions. The reason for this 

was the lack of underlying theoretical justifications for a hierarchical approach. The 

stepwise method was also rejected due to the increased potential role of chance in the 

results (Wilson & MacLean, 2011). 

 Previous research that has demonstrated positive correlations between 

meditation and life satisfaction mostly used an experimental design with before and 

after measurements (Shapiro, et al., 2005). This type of data was not available in the 

cross-sectional design of this study. Further, meditation is not a uniform practice and 

different forms of meditation will impact the practitioner differently, particularly in 

terms of cognitive measurements (Amihai & Kozhevnikov, 2014). In a comparative 

study of two of the most commonly practiced forms of meditation, Transcendental 

Meditation and Mindfulness Meditation, no significant differences were detected in 

impact on quality of life (Schoormans & Nyklicek, 2011). The authors determined that 

the frequency of meditation was more important than the actual form of meditation. In 

this study, no distinction was made between different forms of meditation and a 

controlled, experimental study might be able to yield more precise insights into 

potential correlations and causal relationships between meditation and cognitive 

functioning or satisfaction of life. It should also be considered that meditation could 

have effects, which are immediate, but not long lasting and consequently may not be 

detected in a cross-sectional design. Since meditation is something deeply personal, it 

may be best studied through longitudinal, experimental or qualitative research methods. 

 Of the 161 respondents, only 3 indicated having voted for Donald Trump in the 

latest presidential election, while 95 had voted for Hillary Clinton. 39 respondents 

indicated that they were not US citizens and 18 chose to not answer the question. As 

research have indicated that conservatives are generally happier than liberals 

(Schlenker, Chambers & Le, 2012) and that there also are neurological differences 

between people of right-wing and left-wing leaning political persuasion (Schreiber, et 

al., 2013), it is possible that the current sample lacks generalizability with such a clearly 

liberal leaning sample. Given the enrollment methods, this was known to be a 

possibility in advance, which is why this control variable was included. 
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 Another factor that reduces generalizability is the fact that almost 80% of the 

respondents had college degrees and less than 10% lacked college education altogether.  

 The present data were collected in the period following the 2016 U.S. 

presidential election, which was an emotionally turbulent and challenging time for 

many people. This could have had an impact on the level of life satisfaction reported, 

particularly since a large number of the participants had supported a losing candidate.  

 

Unexpected Findings 

 It was unexpected that physical exercise overall did not correlate with 

visuospatial processing and that the individual exercise measurements that showed a 

significant correlation to visuospatial processing were in a negative direction, thus 

failing to confirm the hypothesis that physical exercise would enhance visuospatial 

abilities.  

 It is interesting to note that age showed significant correlations in opposite 

directions to visuospatial score and life satisfaction, even though cognitive functioning 

has been associated with higher life satisfaction (Enkvist, et al., 2013). It could be that 

although our cognitive abilities may decline with age, other factors allow us the 

capacity to appreciate life more and provide us with a greater satisfaction with our lives. 

 

Recommendations for Future Research 

 Although no significant correlations were found between exercise and 

visuospatial processing in this study, it would be of value to examine various exercise 

forms and their potential impact in a controlled experimental setting using additional 

instruments to better understand what specific results can be gained from exercise. 

Collecting longitudinal data would further help to increase understanding about this 

relationship. 

 Life satisfaction correlated as expected with some exercise measurements and 

physical activity level. A closer look at the relationship between meditation and life 

satisfaction might help discern actual relationships if types of meditation are taken into 

account. An experimental design would also allow for more precise knowledge. Since 

benefits of meditation are said to be dependent on consistent practice, this may be best 

studied in a longitudinal setting instead of a using a cross-sectional sample as the was 

the case in the present study. 
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 The correlation that was found between lower life satisfaction and videogame 

playing could have many explanations. It could be that a depressed person might use 

videogame playing as a method of dealing with depression and would score even lower 

on life satisfaction without the videogame playing habit. It could be that depressed 

people are drawn to playing videogames as a strategy to avoid social interactions and 

would score low on this measure regardless. It could also be that there is a causal 

relationship where excessive videogame playing aggravates or causes depression. Since 

the correlation was found to be significant, it would be of interest to explore this 

relationship further to see if a practical application of videogames could be developed in 

a manner that would support raising life satisfaction scores or if there is an innately 

adversarial relationship that could help elucidate and improve therapeutic treatment 

plans. It would be beneficial to also account for differences in competitiveness of 

particular games, nature of required skills and complexities of different gaming 

situations. 

 It is also worth noting that dispositional optimism seemed to increase with age. 

Whether this is a cohort effect or an indication that we become more optimistic as we 

age would be of interest to explore in future research. 

 Multiple copies of the survey were used in order to track sources of respondents. 

Due to an error, the first version that went out did not include a question around the 

amount of time that had passed since the participant last exercised, meditated or played 

video games, which caused a reduced number of only 101 responses. Since this type of 

variable is best studied in a controlled experiment situation and data were not available 

from all participants, it was not included in the analysis. However, it would be of 

interest in future studies to measure the immediate effects and interactions of these 

variables more directly in a controlled setting.  

 

Final Remarks 

 A question that may arise from reading this study is whether exercise is really as 

good for you as it is claimed to be. Certainly, enough evidence of its benefits is amply 

available in existing research. This study merely failed to correlate regular exercise 

habits with better visuospatial rotation abilities as measured through one specific 

instrument. The overarching question of whether exercise is beneficial for us still seems 

to indicate that it is the case. It was determined that a positive relationship exists 
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between physical exercise and life satisfaction, which would confirm what many people 

have discovered: modern human beings tend to feel good both in their bodies and about 

themselves after a good exercise session.  
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