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e The motivation for this study was to get a more accurate Discussion of results:
understanding of how we feel emotions by using neural activity e \Wereturned our data as a scatterplot with each point being an e |tisimportant to consider the scale of the Y axis. A
data and psychological assessments. ordered pair of X: daverage fMRI activity andY: psychological test miniscule change in a participant's score on a test could
o The neural data comes from resting state functional Score. mean different things for different tests which we are
Mlsge desareee Imaghs bl scens oo subleats o Inevery graph, all 202 subjects in the study have a data point for currently unable to assess.
SGEIT all 5 psychological tests, totalling 1010 data points per graph. e The lack of animmediately obvious strong correlation

o The psychological assessments measured each subject’s

d and tional state. Table 1 t i £ . . . . . could be indicative of the fact that there might not be a
::]Oi atn SMOHONATSEALE, 1abIE & PIESENTS A OVEIVIEW O e From viewing the data, there is no immediately obvious strong elationship between the activity level of the limbic
€ tests. . . . .
correlation, however, data patterns do exist and could indicate some st a2 serseE ameiiars s, T e

Table 1: Overview of Psychological Assessments

sort of linkage between activity and emotion

Assessment: Description: however, would require further study to prove or
Emotion Regulation | Measures subjects’ ability to regulate their emotions dlspr.ove 2k Whl.le thIS. projectis astart, It.IS unable to
Questionnaire through cognitive reappraisal and expressive _ ’ ’ - - provide conclusive evidence to support either a
(ERQ) suppression. We used the reappraisal scale. Figure 2: Plot of the average of all data. Left is on a linear scale, right is logarithmic correlation or lack thereof
Life Orientation Measures the level of optimism or pessimism within | e The main takeaway from this datais that, if there is
T . the subiect Average / All Regions Average / All Regions . . .. . .
est-Revised 59 | - 0 oL SATMLES a correlation between brain activity and emotion, it
= ] & ¢t B . ® Y » °® @ o o
LOIAN | # ot ® ® B .-..‘3'  ont i:;'.f- % * . appears to be weak. This, if true, would tell us that
Measurement of Measures how capable a person is at managing a 1 P s 0] 8 o °o ":" 59 abstract human emotions are difficult or impossible
Affect Regulation |range of emotions. Higher scores indicate a greater - 3o ; 55 ) )
Styles (MARS) ability to suppress negative emotions and thus | ® PRI T e ¢ | = to derive from resting state fMRI data alone.
decrease the magnitude of the emotional response. { 3 ‘~,o;‘ el ”~? ,;\5 '-'.‘ e N o '
We focused only on the MARS cognitive distraction ‘ S i RN 2 ..
el ilreE 8 R ‘ i o8 Applications and future work:
1| & o § i
Multidimensional |Measures mood on 3 scales: good-bad, awake-tired, | o woor 5- o ¢ o0 e Serves as afoundation for future research or study on
Mood State and calm-nervous. Scores that deviate from the mean ||’ e o] | | ' | . | emotional magnitude and brain activity.
Questionnaire value are indicative of more extreme emotions. We 75 S0 25 00 25 50 75 T TR 00 e Future studies using task-based fMRIs to measure active
(MDBF) used only the good-sad scale. le-10 . o
brain activity instead of the fMRIs used to measure
Toronto-Alexithym |Measures t:le difﬁcglt\r/] a subject experidences when resting state brain activity might be able to show a
- trying t tand thei ti : : : C
ia Style (TAS) CLVanriuzi‘é;‘teeirtstir;thef;rfl?g‘ﬁe'fg‘soarzs - e [tisnotable that not all the regions had the same range of data. For correlation that was not found in this study.
the subject has more difficulties. We used the overall example, the regions of the Amygdala generally were at least active
score. at level £1.6 whereas the Dentate Gyrus in the Hippocampus was Study limitations:
.. : I + :
e Neural activity and psychological data were taken from the active at level +4. 1. Averaging fMRI data
LEMON dataset, collected by Babayan et. al. Each subject’s fMRI scan lasted for 10 minutes. To be able to
S Feaussdenilie fiilsic syaiin - dhe L irseesius, el Figure 3a: Plot of the Dentate Gyrus Figure 3b: Plot of the Amygdala sub-region work with this data we took an average of the level of activity
Amygdala, Hypothalamus, Basal Ganglia, and Cin’gulate ’ throughout the entire scan. This limited the deviance of the
Gyrus ’ ’ ’ G HIABGE 3B Amygdala (LB) results but also could have covered up interesting data.
Figure 1: Diagram of the Limbic System 8 ooe 1 ’ ’ 2. Generalizing brain regions
. =l Each of the brain regions we studied are subdivided into
Cingulate 101 - . X l many smaller components that each have unique functions.
gyrus f . “1 o ars Perhaps there is a stronger or weaker correlation within
= a® 20 - ® MDBF o o
T Ry <R , ' e LOTR these smaller regions, however, as these smaller regions
alamus 7 > 2 - Basal ganglia 15 - o o TAS . o o
| - o = | . o e work in tandem it is likely that the results would be similar.
01 @ ® ERQ 107 ¢ @ .
| _— - e o MRS : 3. Masking of the Thalamus and Hypothalamus
Hippocampus - Hypothalamus ] ® MDBF 541 @ o . . . .
» IR ; . As the Julich Brain Atlas did not have the coordinates for the
Amygdala = g : 3 ; 5 5 5 1 ; Thalamic and Hypothalamic regions, we had to create our
" le-9 . .
— own masks for these regions. The brain scans were
normalized, so the thalamus and hypothalamus take up the
Figure 4a: Plot of the Hypothalamus Figure 4b: Plot of the Thalamus same.voxel space in each image. However, there IS Some
margin of human error here that could possibly have
influenced the results as each brain is unique and these
Hypothalamus Thalamus . Id b h ” I d d
=l = e i a7 regions could be somewhat smaller or larger depending on
ol : |* e . Spe %',zt}{,.. - the person.
"l I ATRAGG 4. Resting state
1. Filter the data. Using the LEMON dataset, we filtered out any ) N . gt o0 - We focused on the resting state because of the constraints of
unnecessary information - including subjects who did not take all N N . available data. Given the resources to conduct our own

of the psychological tests and any other extraneous information scans, we would be able to show subjects images or videos to

15 - 15 4

2. Compress the scans. We were left with 202 subjects who . " : : :
completed all 5 necessary psychological tests and had full 10 07 0] e ma.ke them feel a certain way while they are being scanned’.
minute fMRI resting-state brain scans. From those scans, we 18 18 993 P UTas e et , . Ulntls vreul] e e mMust SEElree sy o Messiie Someenss
v el et Mine rear e reuiineens diele b - | , . ' | | 0- | e Bl emotional state in real time and reduce outside variables or
model for each subject. - = ° ? ) ® s TR0 TOE 050 m02s 000 025050 07 190 distractions. However, because we were only able to use
3. Find the relevant brain regions. Using the Julich Brain Atlas, we publicly available data, we were forced to focus on patients
isolated the areas of the limbic system and filtered out any who were not being shown stimuli or doing tasks.
non-limbic data e Regions in which data points are clustered around zero tend to be Nonetheless, this data is still important because it reveals
> Vneullen etks e et e wie dreleins el [yt e ess active during the resting state fMRI scan. This explains why the information about the functional networks in our brains.
Dentate Gyrus (DG) has a hgh degree of variance, wheress th e
of our subjects. region in the Amygdala is clustered around zero, as the DG is more i tiess pee Telaglee e ene v | FEnemiee £
involved in resting-state functions. widely used, getting an exact understanding of someone

- After identifying the voxel space that the thalamus and

. . else’s feelings is near impossible and there are likely some
hypothalamus encompassed on that subject’s brain - voxel g P y

space referring to the 3D area in the scan - we used these outliers in this data. The tests cannot, unfortunately, give us a

masks to isolate the thalamus and hypothalamus in the other perfect representation of mood - hence the need for this
scans. study.

- The scans were preprocessed to have their positions justified
in the same digital space so the mask we created of these two
regions is reasonably accurate on all of the scans.

4. Return the neural activity data. Using the T2 fMRI scans, which
measure relative brain activity, we take the average level of

Babayan, A., Erbey, M., Kumral, D. et al. A mind-brain-body dataset of MRI, EEG, cognition, emotion, and
activity as described by the intensity of color on the scan. This peripheral physiology in young and old adults. Sci Data 6, 180308 (2019).

https://doi.org/10.1038/sdata.2018.308

returns a single value that describes how active each brain region

is, on average, during the scan. Self Report Measures for Love and Compassion Research: Personal Growth and Positive Emotions.

5. Return the scores on each psychological test. Each subject’s test https://fetzer.org/sites/default/files/images/stories/pdf/selfmeasures/Self Measures for Personal Growth e \We would like to thank Lucius Kelton Wilmerding, Karla
scores were associated with their unique brain scan. and Positive Emotions EMOTION REGULATION.pdf. Montejo, and the other program assistants for their
6. Correlate and plot the data. After associating each scan with the : : : :
. . Steyer et al (2004). Development of the Multidimensional Mood State Questionnaire (MDBF). Primary data. gu idance and su pport whilst Ieammg the material and
respective tests for that subject, we plotted the fMRI value on , : :
. ‘ . https://rdc-psychology.org/steyer 2004. conducting this study.
the X-axis of a plot and the scores on the Y-axis. This data W d also lik hank B Uni , dth
visualization allows us to look for a correlation between mood, as Self Report Measures for Love and Compassion Research: Personal Growth and Positive Emotions. ° e would also like to thank Boston University and the

https://fetzer.org/sites/default/files/images/stories/pdf/selfmeasures/Self Measures for Personal Growth RISE program organizers for this unique opportunity.
and Positive Emotions EMOTION REGULATION.pdf.

represented by the test scores, and activity level.
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