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[bookmark: _GoBack]Abstract - The external physical environment has been shown to have tangible effects on our health, cognitive abilities, and our emotions.3,9,13 Exposure to nature tends to have salutatory, or beneficial, effects on cognitive performance, while exposure to urban environments does not usually carry these same benefits.3,4,9 This study examined the connections between the environment and emotions. It is likely that a variety of factors influence the strength of the relationship between the environment and emotion, and the current study investigated one of these factors. The factor investigated here was impulsivity, a measure that describes a person’s desire for immediate rewards and general likelihood of acting impulsively. A sample of 101 adults, aged 18 to 39, were taken to two different indoor environments, one urban and one natural. They completed a baseline survey in the lab, and three self-assessment surveys while walking in the two environments, all asking participants to rate to what extent certain adjectives described their current emotional state and impulsivity. The data was analyzed using R. It was hypothesized that spending time in nature would increase the positive affect scores of the participants. This study replicated previously obtained results, demonstrating that time spent in natural environments led to large increases in positive affect, and a very slight decrease in negative affect. Participants’ trait impulsivity was shown to be unrelated to the difference in their emotion scores across conditions, and only weakly correlated to their state impulsivity in each environmental condition. These results have the potential to be applied in public health frameworks and will add to the expanding knowledge base regarding the interplay of the environment and the mind.
I. INTRODUCTION
When we think about what drives our emotional states, we tend to focus on tangible, direct things such as specific occurrences or other people. For example, a co-worker’s actions might make us upset, or the sight of a good friend can make us joyful. However, the environments in which we spend our time can have just as dramatic an effect on our emotions as an interaction with another person or object. An environment can be natural or urban, ordered or disordered, simple or enriched, and all of these aspects can have an impact on our emotions and affective states.
The environment’s impact on one’s emotions is a well-studied phenomenon, but the current research leaves room for further questions. Researchers have investigated the strength of the relationship between the environment and certain affective measures in a variety of ways. A meta-analysis from McMahan and Estes found that even brief contact with nature can lead to increased positive affect and to some extent, a lessened negative affect.12 Berman and colleagues had participants diagnosed with Major Depressive Disorder ruminate on a negative autobiographical experience before completing a walk in a natural or urban environment. Using a self-report measure, participants reported a greater positive affect improvement after walking in nature than they did after walking in the urban setting.4 As aforementioned, the method by which participants are exposed to particular environments may influence the strength of the effect on emotion.
There is a documented association between momentary mental well-being and time spent outdoors in environments with certain natural features like trees and birds.1 Bakolis and colleagues even found that these positive effects on participants’ mental states lasted nearly three hours after being in nature.1 The restorative effects of time spent in nature are not always felt equally, and often specific characteristics of the environment can impact the perception of the environment and its restorative abilities.
In a study conducted in outdoor urban environments, participants were instructed to walk in a city park or along a city street. Though the act of walking in both conditions reduced feelings of anxiety, depression, anger, and time pressure, the environment was a moderating factor.8 Feelings of time pressure decreased much more significantly with walks in the park than they did with walks along the street.8 Thus, it appears that while both nature and walking can elicit changes in one’s affect or emotional state, certain elements of the environment moderate the strength of this effect. 
Reasons for this apparent variation have been hypothesized, but no one particular theory seems to dominate. Some people are more receptive to the influences of the environment, perhaps they are more observant of the environment’s various features. Maybe some other intrinsic trait of an individual might predispose them to being more strongly affected by their environment. One possible such trait is impulsivity. Trait impulsivity is generally understood as a person’s predisposition to prefer immediate rewards and act impulsively.2 Some of the characteristic features of impulsivity are urgency, lack of premeditation, lack of perseverance, and sensation seeking.15 Though this might seem unrelated to the environment’s effects on emotional state, recent research has identified a connection between trait impulsivity and sensitivity to environmental changes. Specifically, people who score higher on measures of trait impulsivity tend to experience greater benefits from natural environments.1 Understanding this relationship well could provide important insights regarding the way nature can be utilized to help individuals with certain traits. 
One final aspect of the relationship between the environment and emotion that deserves further study is connection to the environment. This refers to a person’s experience of both the physical and the social environment around them, and how much they feel that they are a part of the environment. Much of the current research focuses on having a personal connection to the environment and its importance with respect to environmental conservation efforts.7,10 However, people may feel connected to the environment in a number of different ways that are not captured by this definition. 
The current study seeks to expand upon the existing research in many ways. Primarily, I hypothesize that participants will score more highly on a measure of positive affect after spending time in a natural setting than they will after time in the urban setting. My secondary hypothesis is that there will be an interaction between the trait impulsivity of the participants and the difference in positive affect scores between the natural and urban environments; those that score highly on trait impulsivity measures will have a greater difference in affect scores between the two environments. 
II. METHOD
All study procedures were approved by The University of Chicago Institutional Review Board (IRB14-1065).
Design
The general method utilized was experience sampling, or an ecological momentary assessment. This technique allows for researchers to see how participants change across certain measures over time. This was a repeated measures design that occurred in two sessions exactly one week apart. The independent variable was the environmental condition— either urban or natural. The environments for this study were both indoors. The urban condition was Water Tower Place, a busy shopping mall, and the natural condition was Garfield Park Conservatory, a built greenspace. The dependent variables of affective state, feelings of connectedness, and cognition were measured using the ambulatory assessments. 
Participants
101 participants were tested in total. All of the participants were University of Chicago students and other adults, recruited through Facebook or the SONA Research Participation System. The age of the participants ranged from 18 to 39, with a mean age of 22. There were 41 male participants, 58 female participants, and 2 participants who selected ‘other.’ 
Surveys
Pre-Experiment 
The pre-experiment survey was sent to participants after they signed up for the study, and they were instructed to complete it prior to their arrival. They were asked to assess their levels of trait impulsivity using the Trait Rash Impulsivity Scale (TRIS).11 
Baseline
The baseline survey was completed as participants arrived at the laboratory for the study. It required participants to assess how impulsive they felt in the present moment. This response was taken as a measure of state impulsivity. To measure affect, the survey utilized the Positive and Negative Affect Scale (PANAS) asking participants to rate on a Likert scale how much certain emotion-related adjectives described their present state.14 
Ambulatory
Participants were asked to complete three ambulatory surveys. Many of the items in the baseline survey appeared in the ambulatory assessments, including questions about state impulsivity and the PANAS. As these questions are asked at three different points throughout the one-hour walk, they serve as an indicator of state impulsivity and one’s changing emotional state.
Procedure
As we had 12 smartphones, a maximum of 12 participants were tested at a time. Upon arrival, they were told to give their personal cell phones to the experimenter to minimize distractions. Participants were handed an experimental phone, directed to sit down in the laboratory and complete the baseline survey. Afterwards, they were given a brief overview of how to use the basic functions of the phone. Finally, they were led outside to board the shuttle that would take them to the experimental destination. Participants were taken to the indoor natural conservatory or indoor urban mall in a counterbalanced order across subject groups. They were instructed not to speak with anyone in either location.
On each of the phones, three timers had been preset to alarm over the course of the one-hour walk, with twenty minutes between each alarm. Participants were instructed to keep the experimental phones in their pockets with the screens turned off until they heard the timer ring. When the timers alarmed and the screen was unlocked, the survey appeared. Upon hearing the timers and being presented with the surveys, the participants were required to pause their walk and complete the survey. Once the survey had been completed, participants were prompted to turn off the phone screen and continue their walk until the next timer. They were instructed to rejoin the group when the last ambulatory survey was completed.
Participants were compensated with $74 with the opportunity for a $10 bonus, or with $48 and course credits after completing the second session. 
III. RESULTS & DISCUSSION
After spending time in the natural environment, positive affect scores of the participants (n = 81) increased at a faster rate and stayed higher than they did in the urban condition as seen in Figure 1a. There was a main effect of condition on positive affect (Mnature = 18.08, SDnature = 9.08, Murban = 14.01, SDurban = 8.40, p < 0.01, F(1,80) = 23.13), as well as a main effect of survey (F(3,240) = 18.27, p < 0.001). At baseline (survey 0) there was no difference between the two groups (t(80) = -0.23, p = 0.8), which was expected. Positive emotions remained higher in nature for the duration of the walk in survey 1 (t(80) = 5.04, p < 0.001), in survey 2 (t(80) = 4.6, p <0.001), and in survey 3 (t(80) = 4.7, p < 0.001). The differences in positive affect scores between the two conditions were significant at each time point during the walk. 
The second hypothesis was that individuals who score more highly on measures of trait impulsivity will show a greater difference in affect scores between conditions. The data presented in Figure 2 show that this hypothesis was not supported. Trait impulsivity did not have an effect on positive affect scores (survey 0: F(1,78) = 0.31, p = 0.58; survey 1: F(1, 78) = 1.84, p = 0.18; survey 2: F(1,78) = 0.55, p = 0.46; survey 3: F(1,78) = 0.47, p = 0.49).
Participants (n=82) also responded to the question, “How impulsive do you feel right now?” The results are shown in Figure 3. There was a main effect of condition, participants felt more impulsive in the urban environment (Murban = 3.78, SDurban = 2.70, Mnature = 2.37, SDnature = 2.27, F(1,81) = 31.34, p < 0.001). Further, there was a main effect of survey (F(3,243) = 4.66, p < 0.001) and an interaction between condition and survey (F(3,243) = 16.98, p < 0.001).
I sought to determine if the physical environment has an influence on emotional state. My primary hypothesis was that positive affect scores would increase in the natural environment. Indeed, the results indicated that natural environments were associated with increased positive affect scores. Further, the negative affect scores of the participants did not vary with condition, we found no evidence that condition influences negative affect scores. These results are consistent with previous work3,4,6,9, however, it would be interesting to determine which factors do influence negative affect. Certain specific features of the external environment may play a role in modulating negative affect, and future research could investigate some of these features. 
My secondary hypothesis was that people who scored more highly on measures of trait impulsivity would show a greater change in their positive affect scores between the natural and urban conditions, as previous work has suggested that there is a connection between trait impulsivity and sensitivity to environmental changes.1This was not supported by the data: there was no significant correlation between trait impulsivity and differences in scores between conditions. Similarly, there was no relationship between an individual’s trait impulsivity and their state impulsivity at each time in the survey. These results are not in line with previous work.
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[image: ]Fig. 1. Scores on PANAS subscales over time by condition 
Fig. 2. Correlations between PA difference and trait impulsivity scores
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Fig. 3. Scores on state impulsivity throughout the walk.
IV. CONCLUSION
	In this study, we sought to examine the relationship between the environment and affect and determine if this relationship was influenced by an individual’s trait impulsivity.
	Though my primary hypothesis was supported, there are some limitations to this study. The two environmental conditions were indoors, which confers both benefits and challenges. Because participants were indoors, researchers did not have to worry about participants becoming lost or going outside the boundaries of the location and experiencing a completely new environment, but the awareness of being indoors might have prevented some participants from feeling fully immersed in their surroundings. Research indicates that age might be a moderating factor for the effect of nature on positive affect and that this relationship might be stronger for older samples.12 It would be interesting to explore this further in future research and potentially recruit an older sample. Finally, while we did collect the participants’ home zip codes which could be used as a proxy for their normal environmental exposure, we did not use this data to conduct analyses of the amount of greenspace they are normally exposed to nor did we correlate this to the affective changes we observed in our study. It is interesting to consider how the results of this study might have changed if the participants were not from largely urban areas. Given that most of them were recruited from The University of Chicago or nearby, it is reasonable to assume that they were acclimated to urban environments.
Currently, more than half of the world’s population lives in urban areas, and this number will only continue to grow.5 It is imperative that we study the possible advantages and disadvantages of certain kinds of environments, and find ways to maximize their potential for the health and well-being of individuals and communities. Knowledge about how to make those spaces more habitable for all will be extremely useful in the coming decades. As more and more people inhabit urban areas, it is important to think about the ways that we can harness the benefits of nature to improve the mental health of communities.
REFERENCES
[1] Bakolis, I., Hammoud, R., Smythe, M., Gibbons, J., Davidson, N., Tognin, S., & Mechelli, A. (2018). Urban Mind: Using Smartphone Technologies to Investigate the Impact of Nature on Mental Well-Being in Real Time. Bioscience, 68(2), 134–145. https://doi.org/10.1093/biosci/bix149
[2] Beauchaine, T. P., Zisner, A. R., & Sauder, C. L. (2017). Trait Impulsivity and the Externalizing Spectrum. Annual Review of Clinical Psychology, 13, 343–368. https://doi.org/10.1146/annurev-clinpsy-021815-093253
[3] Berman, M. G., Jonides, J., & Kaplan, S. (2008). The cognitive benefits of interacting with nature. Psychological Science, 19(12), 1207–1212. https://doi.org/10.1111/j.1467-9280.2008.02225.x
[4] Berman, M. G., Kross, E., Krpan, K. M., Askren, M. K., Burson, A., Deldin, P. J., Kaplan, S., Sherdell, L., Gotlib, I. H., & Jonides, J. (2012). Interacting with nature improves cognition and affect for individuals with depression. Journal of Affective Disorders, 140(3), 300–305. https://doi.org/10.1016/j.jad.2012.03.012
[5] Dye, C. (2008). Health and Urban Living. Science, 319(5864), 766–769. https://doi.org/10.1126/science.1150198
[6] Golding, S. E., Gatersleben, B., & Cropley, M. (2018). An Experimental Exploration of the Effects of Exposure to Images of Nature on Rumination. International Journal of Environmental Research and Public Health, 15(2), 300. https://doi.org/10.3390/ijerph15020300
[7] Hinds, J., & Sparks, P. (2008). Engaging with the natural environment: The role of affective connection and identity. Journal of Environmental Psychology, 28(2), 109–120. https://doi.org/10.1016/j.jenvp.2007.11.001
[8] Johansson, M., Hartig, T., & Staats, H. (2011). Psychological Benefits of Walking: Moderation by Company and Outdoor Environment. Applied Psychology: Health and Well-Being, 3(3), 261–280. https://doi.org/10.1111/j.1758-0854.2011.01051.x
[9] Kaplan, S. (1995). The restorative benefits of nature: Toward an integrative framework. Journal of Environmental Psychology, 15(3), 169–182. https://doi.org/10.1016/0272-4944(95)90001-2
[10] Mayer, F. S., & Frantz, C. M. (2004). The connectedness to nature scale: A measure of individuals’ feeling in community with nature. Journal of Environmental Psychology, 24(4), 503–515. https://doi.org/10.1016/j.jenvp.2004.10.001
[11] Mayhew, M. J., & Powell, J. H. (2014). The development of a brief self-report questionnaire to measure ‘recent’ Rash Impulsivity: A preliminary investigation of its validity and association with recent alcohol consumption. Addictive Behaviors, 39(11), 1597–1605. https://doi.org/10.1016/j.addbeh.2014.03.022
[12] McMahan, E. A., & Estes, D. (2015). The effect of contact with natural environments on positive and negative affect: A meta-analysis. The Journal of Positive Psychology, 10(6), 507–519. https://doi.org/10.1080/17439760.2014.994224
[13] Thompson, C. W., Roe, J., Aspinall, P., Mitchell, R., Clow, A., & Miller, D. (2012). More green space is linked to less stress in deprived communities: Evidence from salivary cortisol patterns. Landscape and Urban Planning, 105(3), 221–229. https://doi.org/10.1016/j.landurbplan.2011.12.015
[14] Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief measures of positive and negative affect: The PANAS scales. Journal of Personality and Social Psychology, 54(6), 1063–1070. https://doi.org/10.1037/0022-3514.54.6.1063
[15] Whiteside, S. P., & Lynam, D. R. (2001). The Five Factor Model and impulsivity: Using a structural model of personality to understand impulsivity. Personality and Individual Differences, 30(4), 669–689. https://doi.org/10.1016/S0191-8869(00)00064-7
image1.png
A Positive Affect Means by Survey B Negative Affect Means by Survey

Mean Positive Affect Score

40

30

20

30

o
S

Mean Negative Affect Score
3

survey0 surveyl survey2  survey3
Survey

survey0 surveyl survey2 survey3
Survey

condition
== nature

- urban




image2.png
Positive Emotion Difference and Trait Impulsivity

(Nature-Urban)

@ouaJayIg uolow s BANISOH

o o e O
o ol -
o -
- . L .
. e -lo
s P .
B g
g e = o ||2 -
) .
e o o weee
e oo ofomen o .
o eepes I
. .
. .
o -
- -
. o |-
ot of -
. owefe.
= S o qde=
¢ o . . AL .
o o ofue . ofo
. .
. .
g =8 ° 8§ g =8 = 8§

20 24

16

20 %
Trait Impulse Total

16




image3.emf
Single State Impulse Question

10.0
7.5 -
condition
5.0 == nature

'§---§--.§ =0+ urban

4
2.5

0.0 -

Mean State Impulsivity Score

survey0 surveyl survey2 survey3d
Survey










