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W
elcome to the 6th Edition of  The Undergraduate Journal of  Psychology 

at Berkeley! As the title suggests, this publication is the product of  a 

variety of  undergraduates from across the nation!

From cover to cover, this issue is a celebration of  the ingenuity of  these 

undergraduates and their dedication to celebrating the works of  several inspiring 

undergraduates. By providing these authors a platform on which to speak, we 

hope that their work will motivate each reader to discover the true potential that 

lies within each budding undergraduate professional. Featured in this issue are 

the works of  eight authors from across the nation – from our own University of  

California, Berkeley to Kansas University all the way to the eastern seaboard at 

New York University. 

This journal is dedicated to the numerous undergraduates who made this journal 

possible. First, we would like to thank our eight authors for their creativity and 

hours of  elbow grease that have culminated in the form of  their manuscripts. 

In addition, we extend our thanks to our editing staff, who have been dedicated 

to strengthening the author’s voice through revision, and to those in layout and 

graphic design, who have been focused on putting this issue together with care 

and talent. This issue was arranged, designed, inspired and made possible by an 

impressive team of  undergraduates. Above all else, however, this journal is the 

direct manifestation of  a collaborative effort of  these undergraduates who have 

worked on this edition from page to page.

To our readers, we thank you for your support. By purchasing a copy of  this 

issue, you are empowering these undergraduates by making their voices heard. By 

flipping through the pages of  this issue, we hope that you are as inspired by their 

research as we are!

EDITORS’ NOTE
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Bella Rivaldi & Laila Soudi

editoRS-in-chief 
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I 
am pleased to introduce the 2013 edition of  the Undergraduate Journal of  

Psychology.

The discipline of  psychology entails a broad intellectual effort, one that spans 

the social and life sciences.  This volume reflects this breadth, with contributions 

spanning the many subfields of  psychology.   

At the University of  California, Berkeley, our faculty are honored to have 

the opportunity to teach, and collaborate, with such a talented population 

of  undergraduates. Across the country, psychology is a very popular major, 

frequently resulting in large classes at the lower and upper division.  Nonetheless, 

as shown by the work presented here, undergraduate students are able to create an 

intimate learning experience through their research projects. They are able to not 

only engage in the intensive study of  a problem that builds on their idiosyncratic 

interests, but, as important, gain skills in the scientific method.  An important part 

of  this skill set is translating laboratory observations into a written work, one that 

makes clear the question at hand and then presents the results and conclusions in 

a concise and engaging manner.  The reporting process is what makes science a 

cumulative, community endeavor.  Our editors were pleased to receive submissions 

for this issue from universities and colleges across the country. The four articles 

you will find here have been selected as representative examples of  this excellent 

body of  work. 

I also want to congratulate our student editors for assembling the journal.  They 

have refined a different set of  skills, helping shape the ideas and writings of  other 

individuals to ensure that the papers are maximally impactful.  

Congratulations to all of  the participants who have put together this fine edition 

of  the Undergraduate Journal of  Psychology.

PREFACE

                Richard Ivry 

PRofeSSoR and chaiR, dePaRtment of PSychology

                univeRSity of califoRnia, BeRkeley   
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What sparked your interest in psychology?

Since my mother had a hypoxic brain injury, I have been very interested in how the mind works.  It was a trau-

matic experience for me.  I have always wanted to make a difference and help other individuals who are strug-

gling with hard times.  

What led you to this topic?

After working with Dr. Bernard Weiner at UCLA, he sparked my interest in attribution theory (which he 

founded).  After investigating research in this area, it was obvious that there were many holes in the fundamental 

attribution error area.  I wondered whether a link existed between attribution, individual situations, and mood 

states.  It was incredible to find linkage between these variables! 

How long have you been working on this paper? What has the process been like for you?

I began writing this paper in October 2011.  The process of  publishing has been very interesting and much 

more thorough than I anticipated!

What was it like to be an undergraduate student completing your own research project?

It was definitely challenging to learn new research skills!  I enjoyed reading books that described writing results, 

introductions, and discussions.  Learning to write the statistical results was definitely my greatest challenge.  

Veronica Calkins

Veronica Calkins recently graduated from UCLA with her degree in 

Psychology and minor in Applied Developmental Psychology.  She 

graduated with Latin Honors (Summa Cum Laude) in the top 5% of  her 

class, completed college honors, and finished a Psychology Departmental 

Honors independent research thesis.  During her senior year, she worked 

as the study coordinator for the Social Encounters and Health study in the 

UCLA Department of  Psychology.  Prior to her role as study coordinator, 

she worked on an alcohol intervention project in the Semel Institute of  

Neuroscience and Biobehavioral Sciences at the UCLA David Geffen School 

of  Medicine.  She has also received grants to participate in numerous 

research conferences, including the Stanford Undergraduate Psychology 

Conference, the Berkeley Interdisciplinary Research Conference, and the 

UCLA Psychology Undergraduate Research Conference.  

Q&A

Biography

Getting to know:
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Effect of  Gender and Situational Mood on the Fundamental Attribution Error

Veronica Calkins
University of  California, Los Angeles

The fundamental attribution error (FAE) is the tendency for individuals to overestimate the role of  dispositional 

factors and underestimate the role of  situational factors when observing others’.  Although individuals tend to be 

less likely to commit the FAE when observing others’  in negative situations, the extent to which the FAE is commit-

ted when viewing individuals in positive situations is not yet understood.  In addition, although individuals tend 

to commit the FAE when viewing females, the extent to which the FAE is committed when viewing males has not 

been examined. To test the extent in which subjects committed the FAE when viewing individuals in positive versus 

negative situations and the degree to which gender impacted these results, undergraduate students (N = 16) rated the 

degree to which they believed hypothetical characters were situationally responsible.  As expected, participants were 

significantly less likely to commit the FAE when viewing individuals in negative situations as opposed to positive 

situations, p < .05.  However, no significant difference was found in relation to gender.  Implications are discussed 

as applicable to criminal sentencing.  

I
ndividuals make attributions about people every 

day, judging whether others’ are responsible for 

their actions.  Many people perform actions as a re-

sult of  external factors for which they have no control, 

but it is common for observers to view their actions as 

being purely due to personality traits.  The tendency 

for individuals to overestimate the impact of  disposi-

tional factors and underestimate the presence of  situ-

ational factors is known as the fundamental attribution 

error (Forgas, 1998).  An individual would be commit-

ting the fundamental attribution error if, for example, 

he or she attributed a homeless man’s condition to lazi-

ness (internal attribution), instead of  considering the 

poor economy (external factor).

It has been well-documented that individuals com-

mit the fundamental attribution error more often when 

they are in positive moods, as opposed to negative ones 

(Forgas, 1998).  Forgas approached individuals who 

had just seen happy or sad films and measured the ex-

tent to which they committed the FAE by presenting 

them with a written controversial scenario and asking 

them to rate the degree to which the author was co-

erced into writing.  The scenario described the author 

(a Cuban civilian) pledging full support for Fidel Cas-

tro, who at the time was arguably one of  the most dis-

liked men in the world.  The rationale in using coercion 

as a rating was that individuals who believed the au-

thor was coerced into writing should have made more 

external attributions (believing he had no control), and 

hence would not commit the FAE.  On the other hand, 

individuals who believed the author was free to write 

should have made internal attributions (believing the 

author made the conscious choice), and thus would be 

committing the FAE.  The assumption was that indi-

viduals who had seen happy films would be in positive 

moods and thus more likely to commit the FAE (rat-

ing the author as having been free to write), whereas 

participants who had just seen sad films would be less 

likely to commit the FAE (making external attribu-

tions and believing the author was coerced into writ-

ing).  As hypothesized, participants were more likely 

to make internal attributions towards the author when 

they were in positive moods (believing he had freely 

elected to write).  Likewise, participants who were in 

negative moods were less likely to commit the FAE to-

wards the author (i.e., they were more likely to believe 

that he had been coerced into writing), which suggests 

that positive mood states may inhibit one’s ability to 

thoroughly examine the causes of  another’s actions.  

In addition to the mood of  the participants, the 

mood of  the situation (situational mood) has also been 

shown to influence the degree to which individuals 

commit the fundamental attribution error.  Riggio and 

Garcia (2009) showed that students who watched a 

documentary film of  the Jonestown tragedy (depicting 

a negative situation) were less likely to commit the fun-

damental attribution error following the film.  Rather 

than the researchers focusing on mood induction, situ-

ation type was manipulated (negative vs. control con-

ditions).  After participants watched the film, subjects 

rated the phrase, “Ron’s bad day,” on both situational 

and personality factors.  Participants who had just been 

exposed to the negative situation (tragic film) were 

much more likely to rate Ron’s bad day as being due 

to situational, rather than dispositional factors, poten-

tially because participants were better able to relate to 

Ron.  The individuals who had not seen the film of  the 

Jonestown tragedy (the control condition) were much 

more likely to rate Ron’s bad day as being due to Ron’s 

personality (internal attributions), which suggests that 

individuals exposed to negative situations are signifi-

cantly less likely to commit the FAE.  However, since 

a positive situation was not presented, it is unclear 

whether the negative situation is truly what caused the 

FAE commission, as opposed to general stimulation 

(which the control condition did not receive). 
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Situational mood is not the only variable that has 

been shown to affect the degree to which individuals 

commit the fundamental attribution error.  Barrett and 

Bliss-Moreau (2009) found that individuals were more 

likely to commit the FAE when observing a female, as 

opposed to a male, in a photograph.  Barrett and Bliss-

Moreau examined how people’s judgments may be af-

fected by the gender of  the person being observed by 

presenting subjects with photographs of  a character 

whose gender was manipulated across participants.  

Accompanying the photograph, a written situation was 

described and the researchers asked the participants to 

make a snap-judgment as to whether the individual 

was “emotional” or “having a bad day,” as measured 

on a dichotomous categorical scale.  Participants were 

significantly more likely to rate the women as being 

emotional (internal attributions) as opposed to having 

a bad day (external attributions), suggesting that that 

individuals tend to commit the FAE more frequently 

against females.

We expected to find results similar to those found 

by Barrett and Bliss-Moreau (2009), in that viewing 

females perform a behavior will make people more 

likely to commit the fundamental attribution error, as 

opposed to viewing males.  However, unlike Barrett 

and Bliss-Moreau, we will be examining participants’ 

ratings of  questions that attempt to measure the FAE 

by having subjects read a scenario that specifies the 

gender in words, as opposed to showing subjects’ pho-

tographs of  males or females, which will help deter-

mine whether participants have the same gender biases 

when reading as opposed to visually seeing.  We also 

use an interval-based Likert-type scale as opposed to a 

dichotomous categorical scale, which will yield greater 

accuracy as a result of  being less prone to floor and 

ceiling effects.  As compared to the scale used by Forgas 

(1998), our scale has greater face validity in that we are 

directly asking participants the degree to which they 

feel the character is personally responsible for being 

in that situation, instead of  attempting to use a more 

hidden and less detectable measure (free or coerced to 

write).  The greater face validity may be a better di-

rect measure of  the FAE, whereas the indirect scale 

used by Forgas may not have measured the FAE with 

as great of  accuracy.  In addition, we are not testing 

an impulsive snap-judgment, as was done by Barrett 

and Bliss-Moreau.  Giving participants the chance to 

rationally decide whether the character is responsible 

allows participants to engage with rational thought as 

opposed to impulsive conclusions, better representing 

real-world judgments.  

Riggio & Garcia (2009) found that participants, 

having been exposed to a negative situation, were 

less likely to commit the FAE.  We also expect to find 

that participants will be less likely to commit the FAE 

when presented with a negative situation.  However, 

the negative situation in Riggio and Garcia’s experi-

ment was presented as a visual stimulus rather than 

a written scenario.  It is not known whether learning 

of  a situation in writing (e.g. reading the newspaper) 

also causes people to make more internal, as opposed 

to external, attributions.  Situation type may be highly 

relevant to the FAE stemming from anthropological 

roots.  As humans, our survival has depended on re-

ceiving help from others in times of  need.  Sympathy 

is elicited when we believe that others, who are in nega-

tive situations, had no control over their state, as op-

posed to seeing individuals who clearly inflicted their 

own problems (e.g., people may be more likely to help a 

homeless man knowing he lost his home in a tornado, 

as opposed to knowing he is lazy and refuses to work).  

Thus, the survival of  our species has flourished from 

the sympathy elicited from truly believing others had 

no control over their negative situations.  Individuals 

in positive situations, on the other hand, do not receive 

the same benefit when we jump in to help them.  Thus 

from an evolutionary point of  view, it makes sense that 

seeing someone in a negative situation tends to trigger 

a belief  that they had no control, because it encourages 

a sympathetic, help-giving response. 

In addition to predicting that individuals will be 

more likely to commit the FAE when observing fe-

males, we also expect that individuals will be more 

likely to commit the FAE when observing females in 

positive situations, but not males in positive situations.  

As Barrett and Bliss-Moreau (2009) found, viewing a 

female makes people more likely to commit the FAE.  

Additionally, Riggio and Garcia (2009) determined 

that having been exposed to a negative situation makes 

individuals less likely to commit the FAE.  Since people 

generally attribute males’ behavior to situational fac-

tors, we are not expecting people to commit the FAE 

when observing males in positive situations, but are 

expecting people to commit the FAE when observing 

females in positive situations.

Method
Participants

 Young adults (N = 16, 5 males and 11 females, 

age range: 19–28) at the University of  California, Los 

Angeles participated in this study for course credit in 

their Research Methods class (Psychology 100B, dis-

cussion section 1B).  All students were at the under-

graduate level.

Design
The experiment used a two-way within-subjects 

design.  Situational mood and gender of  the character 

in the scenario were manipulated.  Gender was manip-

ulated by creating half  of  the scenarios with female 

characters and half  of  the scenarios with male char-

acters.  Situational mood was manipulated by creating 

two levels of  situation type (positive and negative situ-

ations).  A positive situation is operationally defined as 

an experience or event that typically elicits satisfaction 

and enjoyment (e.g. getting married, winning money, 

etc.), whereas a negative situation is one in which most 

individuals would experience a great amount of  dis-

© 2013 Psychology at Berkeley | http://ujpb.weebly.com/
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comfort and/or find very unfavorable (e.g. failing a 

class, getting fired, etc.).  Crossing the two levels of  

each independent variable yielded four total conditions: 

a female in a positive situation, a female in a negative 

situation, a male in a positive situation, and a male in 

a negative situation.  All conditions were randomized 

across subjects.  The questions probed the degree to 

which individuals committed the FAE by asking sub-

jects to rate the degree in which the character was in 

the situation because of  situational factors or personal-

ity factors.  To measure the degree to which individu-

als committed the FAE, a 7-point Likert scale on an 

interval measure was used with “one” being defined as 

due to purely situational causes and “seven” being de-

fined as due to purely dispositional causes.  “Four” rep-

resents a neutral view between situational and disposi-

tional factors, three and five were moderate measures, 

and two and six were strong feelings of  situational or 

dispositional factors.  

Materials and Apparatus
Thirty one-sentence scenarios were shown to 

each participant on a Power Point presentation.  Ten 

of  each set of  scenarios were distracter questions.  A 

PowerPoint presentation was viewed by each subject 

with each presentation consisting of  30 one-sentence 

scenarios, 10 of  which were distracter/control sce-

narios.  Each slide displayed a scenario, each of  which 

corresponded to an interval-based 7-point Likert-type 

scale question that subjects answered in their provided 

answer packets.  Each question following the scenarios 

was identical, asking the participant to rate the degree 

to which they believed the characters situation was due 

to situational causes (representing a rating of  one) or 

dispositional causes (representing a rating of  seven).  

PowerPoint slides consisting of  the various scenarios 

were randomized across participants to control for or-

der and sequence effects; no two PowerPoint presenta-

tions had identical orders of  questions, but each par-

ticipant had the exact same scenarios and distracter 

questions.  

Four conditions were presented: a female in a nega-

tive situation, a female in a positive situation, a male in 

a negative situation, and a male in a positive situation.  

Each condition had five distinctly different scenarios, 

which were averaged in efforts to control for bias re-

lated to a single scenario.  Positive scenarios included 

marriage, gaining a million dollars in the stock market, 

etc.  The same situations were used for the negative 

conditions, but in a negative fashion (divorce instead of  

marriage, losing one million dollars in the stock mar-

ket instead of  gaining, etc.).  Using the same situations 

in opposition allowed previous experiences that carry 

biases to be uniformly expressed in both conditions 

and thus minimize error due to situational bias.  In ad-

dition, each scenario was presented twice: one with a 

male and one with a female, allowing different reac-

tions to both genders to be tested in the same situation 

to minimize situational bias.  For instance, a scenario 

that stated that a female was getting married would 

also be presented as a male getting married (in the op-

position scenario, both the female and male are depict-

ed as getting divorced).  

Within the twenty questions used to measure the 

FAE, ten distracter questions were included in random 

order.  Distracter questions asked the same questions 

following the scenarios, but had situations in which it 

was clearly someone’s fault (a female got drunk and 

crashed her car), or clearly situational causes (a male 

lost his home in an earthquake).  The distracter ques-

tions were intended to serve as an artificial measure 

that would make participants believe something else 

was being measured (e.g. severity of  the situation and 

responsibility judgments), and thus participants would 

be less likely to figure out what is actually being mea-

sured (which could potentially bias the results).  

Procedure
Participants were randomly assigned numbers and 

instructed to open the corresponding PowerPoint pre-

sentation (e.g. participant #1 opened PowerPoint #1).  

The first slide consisted of  instructions which were 

read orally by the administrator and visually followed 

by the participants.  Paper was distributed to allow 

participants to write their responses to each question.  

Participants were also instructed not to talk or discuss 

any questions with peers until after everyone had sub-

mitted their packets.  In addition, participants were in-

structed not to go back to any previous slides.  A time 

limit was not implemented and participants were en-

couraged to take their time in responding to questions.  

The room was kept quiet to limit distractions.

Results
Figure 1 presents the average degree to which 

participants attributed the situations of  hypothetical 

characters as being caused by situational factors or 

dispositional factors, representing the degree to which 

subjects committed the FAE, and as a function of  situ-

ational mood and gender of  the character.  The pat-

tern of  results displayed in Figure 1 suggest that the 

hypothetical characters, in general, were rated as being 

more personally responsible when the situation was 

positive as opposed to negative.  These apparent effects 

were tested and analyzed using a two-way within sub-

jects ANOVA, which revealed a significant main effect 

of  situation type, such that participants rated charac-

ters situations as being due to situational factors sig-

nificantly higher when presented with a character in a 

negative situation (M = 5.013, SD = .572) as opposed 

to being presented with a character in a positive situa-

tion (M = 5.331, SD = .416), regardless of  the gender 

in which the character was presented, F(1, 15) = 5.800, 

MSE = 1.626, p = .029.  No significant main effect was 

found for gender of  the hypothetical character, such 

that participants were not more likely to commit the 

FAE when presented with a female character (M = 

5.163, SD = .496), as opposed to a male character (M = 
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5.181, SD = .512), regardless of  the type of  situation 

presented, F(1, 15) = .019, MSE = .006, p = .892.  Ad-

ditionally, as apparent in Figure 1, no significant inter-

action was found to exist between gender and situation 

type, F(1, 15) = .622, MSE = .331, p = .443.

To compare individual condition means, multiple 

dependent sample t-tests were conducted, with a Bon-

ferroni correction to maintain the alpha level at .05.  

When presented as a positive situation, the average de-

gree to which participants committed the FAE was not 

revealed to be statistically significant when the char-

acter was presented as being female (M = 5.250, SD 

= .459) as opposed to male (M = 5.413, SD = .586), 

t(15) = 1.006, p =.330.  Likewise, when presented as 

a negative situation, the average degree to which par-

ticipants committed the FAE was also not found to be 

significant when presented with a female character (M 

= 5.075, SD = .832) as opposed to a male character (M 

= 4.950, SD = .764), t(15) = -.449, p = .660.  Thus, as 

illustrated in Figure 1, the degree to which subjects 

committed the FAE was not significantly dependent on 

gender, and gender did not significantly interact with 

situation type. 

Furthermore, when subjects were presented with 

situations involving male characters, the average de-

gree to which subjects committed the FAE was not 

found to be significantly different when they were pre-

sented as positive situations (M = 5.412, SD = .586) 

as opposed to negative situations (M = 4.950, SD = 

.764), t(15) = 2.063, p = .057.  Likewise, when subjects 

were presented with situations involving females, the 

average degree to which subjects committed the FAE 

was also not found to be significantly different when 

presented with positive situations (M = 5.250, SD = 

.459) as opposed to negative situations (M = 5.075, SD 

= .832), t(15) = .773, p = .452.

Discussion
The hypothesis addressed in the present study was 

that individuals would be significantly more likely to 

commit the FAE when observing situations involving 

females as opposed to males, and when observing indi-

viduals in positive situations as opposed to negative sit-

uations.  Our results did not support the former state-

ment which expected participants to commit the FAE 

to a significantly greater degree when observing fe-

males.  Instead, no main effect was found in relation to 

gender, suggesting that the degree to which individu-

als committed the FAE was not dependent on whether 

the observed character was male or female.  However, 

in accordance with situation type, our results did sup-

port our proposal that individuals would be more likely 

to commit the FAE when presented with a positive sit-

uation as opposed to a negative situation.  In addition, 

our experiment tested the proposed interaction that 

individuals would be more likely to commit the FAE 

when observing a female in a positive situation, but 

not a male in a positive situation.  However, our results 

did not support this proposal and thus, no interaction 

was found with respect to gender and situation type.  

In simpler terms, subjects attributed characters’ situ-

ations as being due to situational factors significantly 

more often when presented with negative situations, 

regardless of  gender.  

Our results successfully replicated previous find-

ings that suggest that individuals presented with nega-

tive situations are less likely to commit the FAE.  Un-

like previous studies, we tested positive situations as the 

second level of  our independent variable as opposed to 

neutral situations and found that individuals in positive 

situations may be more prone to having the FAE com-

mitted against them.  We speculated that previous re-

search may have showed lack of  FAE commission with 

control conditions because of  lack of  overall stimula-

tion, regardless of  situation type.  To test whether it 

was truly the negative situation producing the result, 

we added a positive situation, which would be equally 

stimulating and thus allow us to rule out stimulation as 

a cause for the lack of  FAE commission.  Indeed, our 

results confirmed that individuals were less likely to 

commit the FAE when presented with a character in a 

negative situation, as opposed to a positive one.  

Although previous research has found that individ-

uals are more likely to commit the FAE when observ-

ing females, our results do not suggest this to be the 

case.  Perhaps we did not replicate previous findings 

because our sample size was considerably smaller.  In 

addition, the breakdown of  our sample reveals a much 

higher number of  female participants (n = 11) as op-

posed to male participants (n = 5), which leads us to 

Figure 1. Individuals were rated as being more personally responsible 

when in positive situations as opposed to negative situations, regard-

less of  gender. No significant interaction was found between gender 

and situation type. The y-axis represents the 7-point interval-based 

Likert scale with “seven”  representing a rating of  an individual being 

entirely responsible for the situation and “one”  representing an indi-

vidual’s situation being caused entirely by situational factors. Standard 

errors are depicted by error bars attached to each column.
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believe that our sample may be somewhat biased.  Per-

haps females do not view other females as having as 

great of  responsibility for their situations, whereas 

males may have entirely different views.  Thus, if  more 

males were represented in our sample, perhaps we may 

have seen similar results to Barrett and Bliss-Moreau.  

Future researchers may want to consider keeping par-

ticipant gender levels constant to avoid possible gender 

bias differences between males and females.  In addi-

tion, it may be interesting to collect participant gender 

data to determine if  females view other females as be-

ing less responsible for their situations, as opposed to 

males, and vice versa.

In addition, Barrett and Bliss Moreau use pho-

tographs to depict gender instead of  text.  It is also 

possible that individuals are more likely to commit the 

FAE when seeing an individual as opposed to reading 

about someone.  The level of  visual processing re-

quired when viewing a photograph may cause viewers 

to actively engage more of  their brains when making 

attributions.  Future researchers may want to examine 

type of  processing more carefully to determine if  the 

manner in which a situation is presented may impact 

attributions.  Furthermore, Barrett and Bliss-Moreau 

asked subjects to make “snap-judgments” about wheth-

er the individual in the photograph was emotional (in-

ternal attributions) or having a bad day (external attri-

butions).  Our study encouraged rational thought and 

discouraged “snap-judgments.”  It is possible that Bar-

rett and Bliss-Moreau found significant results because 

processing at the impulsive level may cause individuals 

to be more prone to gender stereotyping, but by think-

ing more carefully, as we encouraged, individuals may 

be less likely to engage with impulsive stereotypical 

thoughts.  

Finally, Barrett and Bliss-Moreau used a dichoto-

mous categorical scale to measure participants’ re-

sponses.  This may have resulted in individuals who did 

not have a strong opinion to be forced into choosing 

the maximum rating; hence their results were prone 

to floor and ceiling effects.  Our results used a 7-point 

Likert scale which allowed individuals to express 

strong thoughts if  they existed, but more importantly 

allowed subjects to express neutral thoughts.  Allow-

ing participants to express indifference to attribution 

may be why we did not have the same significant re-

sults as Barrett and Bliss-Moreau.  

Another limitation of  our study is that our sample 

consists of  well-educated individuals.  Perhaps people 

who are well-educated may not commit the FAE to the 

same degree as individuals from the general population, 

due to their increased knowledge.  Our highly educated 

sample does not accurately represent the population 

at large and thus the generalizability of  our results is 

threatened.  Future researchers may consider gather-

ing a sample of  a variety of  individuals.  In addition, 

it would be insightful to examine whether differences 

occur across cultural backgrounds.  Knowing how dif-

ferent cultural groups perceive others’ can allow us to 

be more culturally sensitive and aware.  Furthermore, 

future researchers may want to examine the extent to 

which early adversity and childhood stress impact FAE 

commission.  If  childhood upbringing impacts the de-

gree in which individuals commit the FAE as adults, 

a stronger case may be made for particular parental 

practices and environmental constructs in childhood.  

Our study has implications in the real world be-

cause it can be applied to multiple domains, specifically 

criminal sentencing and conviction.  Since our results 

replicate previous findings in supporting the notion 

that people are less likely to attribute individuals in 

negative situations as being personally responsible for 

their situation, one may wonder whether imprisoned 

criminals (who are in negative situations by virtue of  

being in jail) elicit more sympathy among jurors and 

judges.  In other words, if  our findings generalize to 

legal domains, jurors may be more likely to view the 

defendant (who is in a negative situation) as less re-

sponsible, and thus may be potentially more likely to 

find him or her not guilty.  Perhaps this is why there 

have been murderers who have been exonerated despite 

mounds of  evidence against them; jurors may inadver-

tently view the criminal as less personally responsible 

for his or her crime (i.e. jurors may be more prone to 

believe that the criminal was acting in “self-defense” as 

opposed to being an aggressive cold-hearted person).  

On the same note, judges may also tend to give light-

er sentences to criminals in negative situations if  our 

findings generalize to legal and sentencing domains.  

Future researchers may want to test the fundamental 

attribution error in application to our justice and sen-

tencing system.  If  it is found that our results general-

ize to legal domains, it may be important to educate 

lawyers about this potential juror bias and test ways to 

counteract this effect.
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Suicide is a ubiquitous phenomenon that permeates all cultures and socioeconomic strata. In recent years it has been 

determined that the prevalence of  suicidal thoughts, suicide planning, and suicide attempts is significantly higher 

among young adults aged 18 to 29 years than among adults aged 30 years and older (Centers for Disease Control and 

Prevention [CDC], 2010). In conjunction with adolescence, culture and ethnicity have been regarded as influences 

of  suicidal behavior. At risk racial/ethnic groups are classified as those with disproportionately high suicide attempt 

rates, among them being Latinos, African Americans, and American Indian/Alaska Natives. Cultural factors exist 

that may act as protectors or precipitants of  suicidal behavior in certain racial/ethnic groups. Family, history, 

environment, identity, religion, and help seeking behaviors were recurring themes in the literature and were found 

to have disparate effects on manifestation of  suicidality. By targeting these specific ethnic differences, culturally 

sensitive treatment and prevention approaches can anticipate higher success rates among suicidal individuals.

A
dolescent suicide remains a debilitating and tragic 

phenomenon in the United States. Suicide is the 

third leading cause of  death among adolescents, 

accounting for a greater number of  fatalities than the 

next seven leading causes combined for 15- to 24-year-

olds (Centers for Disease Control and Prevention 

[CDC], 2006). Distinct ethnic groups show unique 

patterns of  suicidal behavior. “At risk” populations are 

those with elevated rates of  suicide death, attempt, or 

ideation, among them being Latinos, African Americans, 

and American Indian/Alaska Natives. A mass survey 

conducted by the Centers for Disease Control and 

Prevention in 2006 showed that suicide attempts were 

highest among American Indian/Alaska Natives, 

followed by Latinas (CDC, 2006), yet in 2010 African-

American adolescents showed the highest likelihood for 

suicide attempts (16.2%) along with Hispanic adolescents 

(16.8%), as compared to their Caucasian peers (10.3%) 

(CDC, 2010). 

Because of  the statistical differences of  suicide 

rates and the distinct suicidal backgrounds of  minority 

populations, further research is necessary to explore 

suicidal behavior according to ethnicity and cultural. 

This literature review explores three demographic 

groups at risk for suicide in the United States: Latinos, 

African Americans, and American Indian/Alaska 

Natives. The purpose of  this study is to pinpoint the 

cultural context within which suicidal behavior occurs, 

to determine through relevant literature the mechanisms 

underlying varying rates of  suicide by racial/ethnic 

group, and to suggest future preventive directions based 

on group-specific suicidal patterns, vulnerabilities, 

and immunities. This analysis will follow the model 

proposed by Sue (1991) and further explored by Phinney 

(1996), which puts forth the term “ethnicity” not to be 

used as a means of  rigid categorization, but rather to 

represent aspects of  psychological importance: 1) the 

cultural values, attitudes and behaviors that distinguish 

ethnic groups; 2) ethnic identity, or the subjective sense 

of  ethnic group membership; and 3) the history and 

experiences associated with minority status, including 

powerlessness, discrimination, and prejudice.

Suicidal patterns
Latinos represent the largest minority population 

in the United States (14.1% of  the U.S. population as 

of  2004, U.S. Bureau of  the Census), and are also the 

fastest growing racial/ethnic minority group. Hispanic 

adolescents have shown a tendency to be at greater risk 

for depressive symptoms, suicide ideation, and attempts 

than other adolescents (Canino & Roberts, 2001; Hovey 

& King, 1997; Zayas, Lester, Cabassa, & Fortuna, 2005). 

Yet Latino subgroups in the United States, the largest 

being Mexican Americans, Puerto Ricans, and Cubans, 

have shown varying rates of  suicide (Ungemack & 

Guarnaccia, 1998), with Puerto Ricans represented as 

having more-than-most instances of  suicidal ideation 

(Fortuna, Perez, Canino, Sribney, & Alegria, 2006). 

One common factor between Latino subgroups is 

a history of  immigration and transplantation, an 

important consideration when assessing mental health 

in this racial/ethnic group. A widely held belief  assumes 

that patterns of  immigration, acculturation, and 

sociocultural support systems ultimately shape patterns 

of  depressive symptoms and suicidal behavior, as being 

a cultural transplant creates tension and conflict among 

psychologically-developing immigrant youth.

Suicide remains the third leading cause of  death 

for African American 15- to 19-year olds in the United 

States (CDC, 2006). Across the lifespan, the median age 
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of  suicide death is approximately a decade earlier for 

African American suicide victims than for other ethnic 

groups (CDC, 2006). Yet a fairly common phenomenon 

occurring within this population may skew suicide 

statistics, and actually neglect to account for many yearly 

deaths by suicide. Victim-precipitated suicide, in which 

individuals provoke others into killing them instead 

of  committing suicide themselves has been observed 

among many African American males (Klinger, 2001; 

Stack & Kposowa, 2011). The stigma associated with 

suicide (weakness, vulnerability) results in a tendency 

for African Americans to seek death by homicide rather 

than suicide. As with Latino subgroups in the United 

States, differences also exist among African subgroups 

(e.g. rural South vs. urban Midwest, immigrants vs. 

descendents of  African slaves in America). For example, 

Joe, Baser, Breeden, Neighbors, and Jackson (2006) found 

in the National Survey of  American Life that Black 

immigrants of  Caribbean descent in the U.S. had higher 

rates of  suicide attempts than African Americans, and 

that Blacks in the Midwest were at a significantly higher 

risk for attempted suicide than those residing in the 

South. Overall, a slow increase in the rate of  suicide and 

nonfatal suicidal behavior since the 1980’s among young 

blacks has narrowed U.S. racial disparities in suicidal 

behaviors (Joe et al., 2006).

Among American Indians between the ages of  

15 and 19, suicide accounts for nearly 20% of  deaths 

(CDC, 2006). A particular phenomenon unique to the 

AI/AN populations is suicide clustering, a contagion 

in which several suicides occur during a short period 

of  time. More so, life in an isolated environment with 

smaller and more tightly knit social sub-groups spawns 

greater exposure to suicidal behavior and an increased 

risk for the suicide contagion (Bechtold, 1988). It is 

important to note that suicidal behavior in American 

Indians predominantly takes the form of  substance 

abuse and other life-endangering behaviors. In fact, the 

death rates for unintentional injuries combined among 

10- to 19-year-old American Indian/Alaska Natives are 

50% higher than the overall United States rates (CDC, 

2006) and accidental death rates for Alaska Natives are 

five times the national average (Mohatt, McDiarmid, 

& Montoya, 1988). These rates may be representative 

of  true accidental deaths, but may also conceal deaths 

resulting from undetected suicidal intent. In fact, in 

1994 it was reported that Alaska’s overall suicide rate 

was twice that of  the national average (25.1 per 100,000 

in 1989 and 19.3 per 1000,000 in 1991, compared with 

the national rate of  11.4 per 100,000) (Municipal Health 

and Human Services Commission, 1994).  

The inevitable shift of  cultural dynamics within 

populations over time creates disparities in determining 

racial/ethnic minority groups at highest risk for death 

by suicide (Goldston et al., 2008). As these rates and 

patterns fluctuate, the precipitants associated with 

suicide and the manner in which minority groups 

react to suicidal thoughts also change. To understand 

cultural protective and risk factors for suicidality means 

to understand how to efficaciously diagnose and treat 

potential self-injurious tendencies, and poses the greatest 

potential for reaching minority youth at risk.

Protective and Risk Factors
Of  the general established risk factors, depression 

accounts for the largest proportion of  variance in suicidal 

behavior (Greening & Stoppelbein, 2002; Roberts, 

Roberts, & Chen, 1997). Yet culture-specific beliefs and 

behaviors can also act as either hazardous or preventative 

agents on self-injurious behaviors. Rigorous analysis of  

the literature has produced five salient motifs accounting 

for cultural disparities in suicidality: family, cultural 

environment, history, identity, and religiosity, each of  

which will be discussed in relevance to Latinos, African 

Americans, and American Indian/Alaska Natives in the 

subsequent sections.

Family
Unique social structures within the Latino 

population create conflictive psychological boundaries 

within the adolescent mind. Familial expectations 

(familismo), unity and cooperation are obligatory 

among Latinos; collectivism is enforced while the 

importance of  individual achievements and identity is 

deemphasized (Goldston et al., 2008; Zayas et al., 2005). 

One fourth of  Latino-American adolescents in a study 

by Hovey & King (1996) reported critical levels of  

depression and suicide ideation, which through multiple 

regression analyses revealed family dysfunction as 

strongly predictive of  depressive symptoms. On the 

other hand, higher scores on a responsibility to family 

subscale implicated strong familial connectedness as 

a disincentive for suicidal behavior (Oquendo et al., 

2005). Hispanic domestic environments may emphasize 

certain assertiveness and male-dominant behaviors, or 

machismo, among sons while enforcing passivity and 

subservience, or marianismo, to daughters (Goldston 

et al., 2008). Lack of  mutuality and connectedness 

between Latina mothers and daughters has also been 

attributed to high suicide risk (Zayas et al., 2005; Zayas 

& Pilat, 2008). The struggle between two feminine 

cultural ideals, that of  a modest and traditional Latina 

and of  a sexy and assertive American female presents 

a social pressure unknowable by older generations. For 

rapidly acculturating adolescents, the strain between 

authoritarian, conservative parenting and a lassiez-faire 

American culture can result in psychological distress 

and confusion.

Family plays a role in moderating suicidal behavior 

among African American youth. A study by O’Donnell, 

O’Donnell, Wardlaw, and Stueve (2004) found that 

family closeness and parental support from families 

has been shown to predict depression and suicidal 

behavior over time. Increased family support and 

peer support are associated with decreased suicidality 

(Matlin, Molock, & Tebes, 2001), while deficits in family 

functioning and support are strongly associated with 

suicide attempts among low-income African American 
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men and women (Compton, Thompson, & Kaslow, 

2004). From a historical perspective, positive social and 

family connectedness has been an important coping 

mechanism for African Americans living in an adverse 

society and is consistent with greater values essential 

to African American culture, i.e. the interdependence of  

individuals and communalism (Harris & Molock, 2000; 

Matlin, Molock, & Tebes, 2001). 

Though social support is undeniably important to 

mental wellbeing among American Indian/Alaska Native 

adolescents, family was not emphasized as a component 

of  potential suicidality. Rather, strength of  the larger 

collective (i.e. tribe) is valued above the nuclear family, 

and will be discussed in the following sections. Familismo 

and familial connectedness proves to be a unique 

and protective stronghold against suicidal behavior 

for Latinos, yet stringent expectations, in particular 

machismo for young Latinos or complete subservience 

for Latina adolescents can prove detrimental. The same 

is true for African American youth; family cohesion and 

support reduces risk of  suicidality, while dysfunction 

increases that risk. Overall, family acts as a predictive 

domestic unit, whether beneficial or harmful, for both 

Latino and African American adolescents.

Environment
Emotional disturbances associated with immigration, 

and the various adaptations brought on from contact 

with a foreign culture, place the Latino population at 

an elevated risk for suicidal behavior (Goldston et al., 

2008). The process of  acculturation to American society 

and the stressors related to transitioning are positively 

associated with depression and suicidal ideation among 

Latino adolescents in particular (Hovey & King, 1996). 

Immigration is found to disrupt family ties, increase 

feelings of  insecurity and loneliness among family 

members left behind, and induce additional stress 

and demands on immigrant family members, greatly 

increasing one’s risk for suicidality (Borges et al., 2009). 

Additionally, Vega, Gil, Zimmerman, and Warheit 

(1993) deemed acculturative stress as an important 

factor in drug use and increased vulnerability for suicide 

attempts in Hispanic adolescents. 

Deindustrialization in urban areas related to various 

socioeconomic difficulties such as lack of  education, 

community resources, and employment have been 

attributed specifically to the urban African American 

population as risk factors for suicidality (Kubrin, 

Wadsworth, & DiPietro, 2006). For example, Joe et al. 

(2006) found that blacks with less than a high school 

education were more likely to have attempted suicide. 

Other environmental components such as greater 

access to firearms, exposure to violence, and prolonged 

aggression or abuse from significant others also appear 

to place African Americans at a higher risk for suicide (Joe 

& Kaplan, 2001). Lasting effects of  poor environment 

usually results in a sense of  hopelessness, isolation, and 

looming realization of  low socioeconomic status, all of  

which negatively affect the individual’s psychological 

wellbeing and contribute to depressive symptoms.

Life on an isolated reservation produces higher 

rates of  suicide among American Indian/Alaska Native 

youth. Higher average rates of  poverty, isolation, abuse, 

alcoholism, and other drug abuse are among the load of  

risk factors for reservation youth (Frantz, 1999). Perhaps 

the greatest risk factor for adolescents living on a 

reservation is the repeated exposure to a friend or family 

member’s suicidal behavior, which may in turn result in 

the aforementioned phenomenon of  suicide contagion 

(Bechtold, 1988). At the same time, tribal life can incite a 

desire to maintain cultural identity and create tight-knit 

community relations (Johnson & Tomren, 1999), known 

protective factors for AI/AN youth and mentioned in 

the following sections.

Although not widely mentioned in previous 

comprehensive literature as a prominent risk factor 

for suicide, environment undoubtedly poses a great 

hazard for young adolescents struggling to adapt to 

their surroundings. For Latinos, emigrating from a 

native country is not only a stressful process in and 

of  itself, but acclimating to a foreign environment 

delivers a lasting psychological strain for the developing 

adolescent, especially when considering the inevitable 

divergence between immigrant and first-generation 

family ideals. Environment takes a different form 

when considering urban African Americans living in 

disadvantaged neighborhoods. Living among violence 

in a neighborhood with generally poor physical 

appearance may incite hopelessness and a realization 

of  poverty among adolescents feeling trapped in 

threatening surroundings. For American Indian/

Alaska Natives, isolated reservations create a unique 

communal environment that may either provide support 

for developing adolescents or may instigate alcoholism, 

abuse, or suicide clustering among young peers. Though, 

of  course, heterogeneity of  racial/ethnic groups means 

that not all members experience the same environment, 

the previously mentioned and more prominent shared 

surroundings play a role in psychological wellbeing.

History
Two widely established stressors that have been 

linked to psychological distress in the African American 

population are racism and discrimination (Goldston, 

et al., 2008). Perceived discrimination has been 

associated with depression, increased substance use, 

and hopelessness among African American adolescents 

(Gibbons, Gerard, Cleveland, Wills, & Brody, 2004). 

Past historical abuses, including slavery, and the more 

recent civil rights movement, have presently resulted in 

greater awareness of  social and economic inequalities 

and increased desperation among youth (Kubrin et al., 

2006).

Due to historical trauma of  forced relocation of  

AI/AN families and children in the late 1800s, and the 

subsequent stifling of  traditional language, religion and 

cultural practices, a sense of  intergenerational trauma 

created by this ethnic cleansing produced a pervasive 
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feeling of  demoralization and increased ongoing suicide 

risk within these populations (Goldston et al., 2008; 

Whitbeck, Adams, Hoyt, & Chen, 2004). As previously 

mentioned, the context of  rural reservations foments 

a high prevalence of  alcoholism, drug dependence, 

which in turn precipitates suicidal behavior (Beals et 

al., 2005). Furthermore, there is evidence that alcohol 

being introduced by white settlers into the AI/AN 

populations, and genetic inexperience of  metabolizing 

alcohol for these populations, largely contributes to 

the high rates of  suicide by intoxication (Silk-Walker, 

Walker, & Kivlahan, 1988). Alcohol abuse at a young age 

is strongly associated with increased risk of  suicidality, 

and a study by Wallace et al. (2003) reported that almost 

a quarter of  American Indian eighth graders taking part 

in the Monitoring the Future national survey testified to 

drinking five or more drinks at a single sitting within 

the past two weeks. 

A traumatic past is a risk factor for self-injurious 

behavior primarily among African Americans and 

American Indian/Alaska Natives. Though Latinos have 

undoubtedly faced hardship in the United States, unique 

periods of  discrimination, prejudice, and suffering have 

been delivered upon the former ethnic groups. Historical 

injustices produce lasting effects: for African Americans, 

perceived bigotry, poverty, and economic immobility, 

and for AI/AN, life on government-bestowed lands, 

alcoholism, and substance abuse. 

Identity
Identity protects adolescents from suicidal behavior 

when fomenting a sense of  belonging or collectivity, 

but becomes a risk factor when considering multiple 

identities competing for salience in the adolescent 

psyche. For African Americans, positive racial identity 

or racial centrality is associated with lower depressive 

symptoms and higher esteem (Sellers, Copeland-Linder, 

Martin, & Lewis, 2006). More so, African Americans 

who have attempted suicide feel more disconnected 

from their own ethnic group as compared with their 

nonsuicidal peers (Kaslow et al., 2004). Yet mixed-

ancestry or biracial adolescents may have an increased 

risk for suicidal intent. Among a sample of  biracial 

African American/White adolescents, lack of  adherence 

to a concrete reference group, or identification with a 

White instead of  a Black or bicultural reference group 

was positively correlated with lower global self-worth 

(Goldston et al., 2008).

A study by Roberts, Roberts, and Chen (1997) 

determined that mixed-ancestry (Hispanic and White) 

adolescents reported increased rates of  suicidal thoughts 

(6.7% reported) and suicidal plans (10.3% reported) when 

compared to their Anglo peers (3.2% and 5.1% reported, 

respectively). Also, in a study by Olvera (2011), 45.5% 

of  mixed-ancestry adolescents admitted to engaging in 

suicide ideation, compared with 34.8% of  adolescents 

of  solely Hispanic ancestry. American-born adolescents 

may be particularly sensitive to being labeled “different” 

because of  their ethnic status, and may not receive 

consolation from immigrant family members who are 

more secure in their ethnicity (Olvera, 2011). Studies 

have shown that Hispanic youth suffer from many of  

the insecurities that come with discrimination and 

marginalization, yet they lack the sense of  identity and 

belonging displayed by older-generation immigrants 

(Borges et al., 2010). Conversely, found that being Latino 

and self-identifying as such served as a proxy for cultural 

constructs protecting against suicide (Oquendo et al., 

2005). That is, individuals accepting belongingness to 

the Latino group were found to possess the culturally 

driven protective factors associated with the Latino 

identity (i.e. family and religiosity).

There exists a much greater sense of  identity and 

belonging among American Indian/Alaska Native 

tribes. Specifically, the degree to which an individual 

is embedded in traditional cultural values plays a large 

role in inspiring prosocial behaviors and preventing 

suicidality among American Indians and Alaska Natives 

(Whitbeck et al., 2004). Yet, lack of  sense of  ethnic 

identity, attributed as a result of  past forced relocation 

and loss of  language and culture, has also been deemed 

a risk factor for suicidality among AI/AN adolescents 

(Goldston et al., 2008). Growing up in the midst of  

persistent discrimination, torn between tradition and 

modernity, may also produce psychological stress among 

adolescents. 

For adolescents in general, taking pride in and 

maintaining a cultural identity is difficult; with pressure 

from peers, family, and society as a whole, reaching an 

agreement with the self  can be virtually impossible. 

Positive racial identity and centrality is a protective factor 

for African Americans. Among Latinos, acceptance and 

endorsement of  racial/ethnic identity is also associated 

with positive outcomes and more reasons to live. 

Involvement in traditional culture for AI/AN youth acts 

as a buffer against suicidality yet becomes a risk factor 

when active embedment in identity wanes. Biracial and 

immigrant adolescents possess an increased risk for 

suicidality that is mainly attributed to conflicting racial/

ethnic identities, insecurities, and perceived lack of  

belonging. Overall, attaining comfort in identity is the 

ideal achievement for at risk youth and offers protection 

from psychological stressors. 

Religion
Religion has been universally considered a mitigating 

force against suicidal behavior. Oquendo et al. (2005) 

found that Latino participants scored relatively high 

on the Reasons for Living Inventory (RFLI; Linehan, 

Goodstein, Nielsen, & Chiles, 1983), indicating particular 

cultural factors as deterrents from suicidal behavior. 

The exact protective factors implicated in this low 

rate of  suicide ideation are associated with one’s self-

identification as Catholic and thus, high moral objection 

to suicide (Oquendo et al., 2005). Eighty-seven percent 

of  participants in a study by Cabassa, Lester, and Zayas 

(2007) reported that faith in God heals depression, and 

77% agreed that praying to God for forgiveness would 
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relieve depressive symptoms. The majority of  Latino 

participants upheld firm, positive attitudes toward 

the role of  faith in coping strategies, thus suggesting 

religion as a strong protective factor within this 

population (Cabassa et al., 2007).  

African American youth have been consistently 

found to report more religious activities than other 

groups (Molock, Puri, Matlin, & Barksdale, 2006). 

For African American students, self-directed religious 

coping (the belief  that God plays an indirect and passive 

role in one’s life) is positively associated with more 

hopelessness, depression and suicide attempts (Molock 

et al., 2006). Contrastingly, a cooperative religious style, 

or the belief  that the individual is in an interactive and 

symbiotic relationship with God, has been found to be 

positively associated with increased reasons for living 

(Molock et al., 2006), thus deeming religiousness as a 

deterrent for suicidal behavior in appropriate conditions.

Many AI/AN groups focus heavily on traditional 

healing ceremonies, rituals, and spirituality in their 

every day. A study by Novins, Beals, Moore, Spicer, 

and Manson (2004) found that the use of  traditional 

healing ceremonies is positively linked to strength of  

American Indian/Alaska Native identity, which in 

turn is associated with lower risk of  suicidal behavior. 

Similarly, a study by Garroutte, Goldberg, Beals, Herrell, 

and Manson (2003) found that commitment to cultural 

spirituality was significantly associated with a reduction 

in attempted suicide among a sample of  1,456 American 

Indian tribe members living on or near the Northern 

Plains reservations. Those with high levels of  cultural 

spiritual orientation had a reduced prevalence of  suicide 

compared with those possessing low cultural spirituality 

(Garroutte et al., 2003). Regular church attendance was 

the strongest negative correlate of  attempted suicide 

identified for Inuit youth in a study by Kirmayer, 

Boothroyd, and Hodgins (1998). Those who attended 

church regularly were one-third as likely to make a 

suicide attempt than those who did not (Kirmayer et al., 

1998). 

Religious devotion appears to protect against suicide 

the Latinos, African Americans, and American Indian/

Alaska Natives who take an active role in their beliefs. 

For Catholic Latinos, high moral objection to suicide, 

prayer, and religious coping skills make death by suicide 

an unpardonable alternative. Committed and active 

religious participation for African Americans protects 

against self-harm if  a perceived relationship with God 

exists. Cultural spirituality, and the adherence to beliefs 

and ceremonies associated with AI/AN tradition, 

reduces suicide attempts, strengthens ethnic identity, 

and promotes prosocial behavior among adolescents. 

For all three groups, religious devotion may play a role 

in the healing of  depressive symptoms.

Help Seeking
Help seeking is often regarded as its own predictor 

of  suicide, but may also be considered the outcome 

of  the battle between risk and protective behaviors. 

Those who possess a strong connection to community, 

religiousness, or identity, for example, will most likely 

seek professional help for an emotional disturbance 

before those who lack the former. At risk individuals 

may deny existence of  a disorder to avoid seeking help, 

and may instead rely on informal outlets or coping 

strategies. This pattern is apparent: Latinos, Blacks, 

and American Indian/Alaska Natives each display 

particularly low rates of  service utilization (Breland-

Noble, 2004; Frantz, 1999; Katoaka, Stein, Lieberman, 

& Wong, 2003). A shared apprehension behind help 

seeking avoidance exists. Bearing the stigma associated 

with a psychological abnormality is perhaps the greatest 

obstacle that Latinos, African Americans, and AI/AN 

mutually face in receiving professional mental health 

services.

Among depressed Latino adolescents, both the use 

of  denial as a coping strategy and the subsequent refusal 

of  professional mental help were significantly correlated 

with suicidal ideation (Olvera, 2011). Apprehensions 

surrounding pharmaceutical depression treatments were 

expressed by Latino participants in a study by Cabassa et 

al. (2007), and 60% of  participants reported thoughts of  

antidepressants as being addictive. Furthermore, Latino 

families are unlikely to seek mental health services as a 

first option in help-seeking behaviors and, because of  

their strong familial connectedness, most often turn 

to family (Cabassa et al., 2007). In fact, in a study by 

Kataoka et al. (2003), Latino youths were least likely to 

receive crisis intervention in an institutional setting and 

least likely to be identified as suicidal compared to other 

ethnic groups, regardless of  true suicidal intent that 

may have been left unreported.

Yet African American youths are perhaps the most 

underrepresented sub-group in outpatient mental 

health services (U.S. Department of  Health and Human 

Services, 2001). The low rate of  help-seeking behaviors 

of  this population has been attributed to mistrust of  

the professional mental health institution. In particular 

the widespread publication of  the Tuskegee experiment 

created long-lasting effects on service utilization among 

African Americans because of  the mass deception and 

systematic treatment withholding for syphilis by doctors 

(Breland-Noble, 2004). Other barriers include lack of  

health insurance and perceived threat of  culturally 

inappropriate treatment or diagnoses may also act as 

service-utilization deterrents (Goldston et al., 2008). 

It appears that different measures such as the formerly 

mentioned victim-precipitated suicide may be taken to 

avoid, at all costs, the stigma associated with being labeled 

“suicidal” (Klinger, 2001; Stack & Kposowa, 2011). For 

this reason, African American adolescents often seek out 

informal sources, creating among individuals a sense of  

social connectedness, which, for females, accounts in part 

for their lower rates of  death by suicide (Nisbet, 1996).

Within the American Indian/Alaska Native 

communities, utilization of  traditional healing services 

as a help-seeking behavior is common; less than 30% of  

American Indian adolescents and adults with a lifetime 
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history of  a mood disorder sought help from a mental 

health professional, yet 34% to 49% sought services 

from a traditional healer (Beals et al., 2005). The higher 

rate of  traditional healing utilization may exist because 

of  the stigma associated with psychiatric service-

utilization or possibly because of  lack of  professional 

resources on the small and isolated reservations (Frantz, 

1999; Novins et al., 2004). More so, historical loss and 

a succeeding mistrust of  the mental health field may 

contribute to AI/AN individuals’ avoidance of  formal 

services and desire for self-reliance in healing (Whitbeck 

et al., 2004).

Patterns of  seeking help for depressive symptoms 

vary by racial/ethnic group, although each has reported 

wariness due to perceived stigmatization. Latinos 

rely on family and informal support sources above 

professional therapeutic and pharmaceutical treatment. 

Apprehensions toward mental health professionals 

based on past exploitation, along with a reliance on social 

networks for support, prevent African Americans from 

seeking formal help. American Indian/Alaska Natives 

rely on traditional healing for emotional disturbances, 

due in part by a lack of  and cultural preference over 

mainstream professional services. Hesitancies toward 

help seeking pose a formidable impediment, as suicidal 

youth go unseen and untreated by those able to provide 

therapeutic intervention. 

Discussion
Among the various facets of  cultural context 

that influence suicidal behavior in adolescents, family 

unity and the role of  collectivism in one’s daily life, 

environment, religiousness, cultural history, and 

strength of  identity appear as recurring themes 

throughout the relevant literature. Although common 

precipitants and protectors exist between racial/ethnic 

groups, many extreme differences were highlighted 

throughout this paper. Treatment approaches to suicidal 

behavior among ethnically diverse individuals must 

be tailored to the unique needs of  the collective, and 

should incorporate culturally relevant protective factors 

and coping mechanisms.

Implications and Suggestions for Treatment
Familial connectedness among Latino youth is an 

important factor when considering mental wellbeing: 

since Latinos rely heavily on family as a support structure, 

positive-influence members should be incorporated into 

suicide prevention efforts. Practicing religious activities 

in place of  negative coping mechanisms was shown to 

be favorable among young Latinos facing emotional 

disturbances, and may be an important component to 

consider for treating suicide risk (Cabassa et al., 2007). 

Unfortunately, immigration and acculturative stress 

often inhibit Latinos from seeking professional help, 

whether it is a language barrier, economic barrier, or 

general wariness of  the health field preventing those 

in need from receiving therapy or intervention. There 

exists a great need for bilingual, anonymous mental 

health services for undocumented immigrants, focusing 

primarily on cultural understanding and openness to 

curtail negative help seeking attitudes.

African American adolescents, along with Hispanics, 

were perhaps the most underrepresented group in 

treatment interventions (Kataoka et al., 2003; U.S. 

Department of  Health and Human Services, 2001). 

Factors to address in suicide prevention for this group 

include incorporation of  informal sources of  support 

(Nisbet, 1996), religion as appropriate (Molock et al., 

2006), and culturally sensitive programs that foster 

openness and trust of  mental health professionals 

while expunging perceived judgment. Integration into 

familial and community networks without creating a 

stigma weakness or instability, although important for 

all racial/ethnic groups, is perhaps more so for black 

individuals given the reduced rates of  suicide among 

socially engaged individuals and the utilization of  

informal support sources in times of  distress (Goldston 

et al., 2008; Joe et al., 2006).

Among American Indian/Alaska Native individuals, 

traditional healing approaches appear to be the most 

frequently sought means of  treatment (Beals et al., 

2005); therefore if  integrated into professional treatment 

may perhaps increase success rates. Because of  the high 

rate of  associated fatalities, alcoholism and substance 

abuse awareness and treatment should be the highest 

priorities in suicide intervention (Wallace et al., 2003). 

Isolated reservations place American Indian/Alaska 

Natives at a great psychological disadvantage compared 

to other minority populations due to extremely low 

access to professional mental health services (Johnson 

& Tomren, 1999). Significantly greater efforts should 

be made to introduce suicide prevention programs into 

these communities, focusing primarily on strengthening 

cultural identity, observing spiritual practices, and 

fortifying reservation-wide support systems to improve 

mental health and wellbeing.

Limitations and Future Directions
An unfortunate hindrance to drawing conclusions 

about suicidal behavior in minority groups, in particular 

American Indians and Alaska Natives, is the recurring 

issue of  small sample sizes. For example, Alaska Native 

data regarding suicidal behavior is often merged with 

American Indian data and therefore promoting an 

overall lack of  understanding of  their respective 

cultural differences. Further efforts should be made 

to recruit larger samples of  minorities and isolate the 

population in question. Future research would also 

benefit from understanding within-group differences, 

since drawing significant conclusions from the entire 

African American population in the United States, 

for example, could result in overly generalized and 

possibly presumptuous interpretations. Also, many 

studies neglected to control for socioeconomic status 

and educational backgrounds, which undoubtedly affect 

cultural context and suicidal risk. 

Future studies may also want to focus exclusively 
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on mental health and depressive symptoms among 

mixed-ancestry adolescents, as this literature review 

only briefly mentions mixed-ancestry as relevant 

to racial/ethnic identity salience. Throughout the 

literature, conflicting racial/ethnic identities were 

deemed a source for psychological stress, confusion, 

and perceived alienation among biracial adolescents 

(Borges et al., 2009; Goldston et al., 2008; Olvera, 2011). 

Contrastingly, the mention of  race as a determinant of  

suicidal ideation suggests that personally identifying 

oneself  as part of  a larger, collective ethnic group may 

be somehow associated with less individual risk for 

suicide. Given the obvious heterogeneity of  the young 

biracial population, further research is necessary to 

determine proper suicide prevention protocol. 

Needless to say, treatment approaches must take into 

account every demographic and cultural characteristic 

when tailoring therapy to distinct populations. There are 

various factors to consider when referring to an ethnic 

group, and it is quite difficult to make robust conclusions 

when considering, for example, immigration status or 

rural versus urban settings. Yet an all-encompassing 

ideal prevails: to understand the individual, while 

keeping in mind factors such as family, environment, 

history, identity, and religion, that amalgamate to create 

the individual within the context of  the larger racial/

ethnic group. The dire purpose remains: only through 

greater understanding and development of  effective, 

culturally sensitive interventions, will professionals be 

able to successfully treat and prevent suicidal behavior 

among ethnically diverse adolescents.

This study precludes a comprehensive review of  

current tested suicide prevention strategies in racial/

ethnic minority populations. Suicidal patterns, risk 

and protective factors were discussed in terms of  

racial/ethnic considerations in suicide prevention and 

intervention. An evaluation of  existing culturally 

sensitive treatments, and their level of  employment of  

group-specific protective factors, is necessary to further 

mobilize the suggestions mentioned above.
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17 THE INFLUENCE OF ATTENTIONAL SCOPE | Matthew Riccio

The Influence of  Attentional Scope on Egocentric Distance Perception and 

Goal-Relevant Behavior

Matthew Riccio
New York University

Given the rising obesity epidemic in America, research must explore why people are exercising insufficiently and 

investigate strategies to increase successful self-regulation and exercise behavior. Past research shows that spatial 

perception can be biased by physiological potential such that people with lower fitness levels tend to perceive distances 

as farther, discouraging continued movement or action in the environment. This is one reason that being out of  

shape is a difficult state to get out of, but what if  a distance could be made to appear shorter? If  a target or goal 

appeared closer or seemed more attainable, would this encourage goal-promoting behavior and increase the likelihood 

of  reaching it? We tested one strategy to induce perceptions that a target is closer and asked whether perceived prox-

imity encourages exercise goal-promoting behavior. We induced a focused attentional style and tested perceptions of  

egocentric distance—the distance from oneself  to a target or object. In a subsequent fitness task, we examined the re-

lationship between perceived closeness to that target and the encouragement of  action that may help with the pursuit 

and achievement of  fitness goals. These studies suggest that not only can increased attentional focus make distances 

seem closer and, in turn, tasks more manageable, but that doing so can also encourage goal-promoting behavior, such 

as faster, more intense action. Implications for self-regulation despite obstacles to goal pursuit, particularly among 

at-risk and overweight populations, are discussed.

Introduction

R
esults from the 2007–08 National Health and 

Nutrition Examination Survey (NHANES) in-

dicate that two-thirds of  American adults aged 

20 and older as well as 53% of  young people are over-

weight or obese (Ogden, Carroll, Curtin, McDowell, 

Tabak, & Flegal, 2006; Ogden, Carroll, & Flegal, 2008). 

In the three decades since 1980, obesity prevalence 

among children, adolescents, and adults has nearly tri-

pled (Ogden & Carroll, 2010). Obesity has now become 

the second-leading contributor to premature death 

in America, contributing to 112,000 deaths each year 

(Flegal, Graubard, Williamson, & Gail, 2005). More-

over, the Healthy People 2010 Final Review, published 

by the Centers for Disease Control and Prevention, re-

ports that no state has met the nation’s Healthy People 

initiative goal to lower its obesity prevalence to 15%.

Among other factors, obesity comes as a result of  

failure to engage in sufficient exercise. In general, 73% 

of  Americans and 80% of  those who are obese fail to 

meet healthy exercise goals (Gallup & Newport, 2009). 

The present research offers two explanations for these 

failures. First, in order to lose weight, one must en-

gage in intense exercise; however, those who are lower 

in fitness tend to perceive environments in ways that 

discourage action. Second, those who are lower in fit-

ness also tend to maintain lower levels of  exercise self-

efficacy. Self-efficacy refers to one’s own belief  that 

they can be effective or successful in a given circum-

stance, task, or situation (Bandura, 1977), and has been 

found to be an important predictor of  the adoption of, 

maintenance of, and adherence to exercise behaviors 

(McAuley, Lox, & Duncan, 1993). Given these explana-

tions, the present research aimed to identify a visual 

technique that could aid in countering these two ef-

fects, in turn promoting exercise goal-relevant action. 

The studies tested whether, by focusing visual atten-

tion, we can induce egocentric perceptions of  proximi-

ty to a target and thereby increase subsequent exercise 

intensity in reaching it, even among people who believe 

they have difficulty meeting exercise goals.

Biased Perceptions of  Visual Stimuli
Our sensory systems are constantly receiving in-

coming stimuli. Sights, sounds, and smells are taken in, 

interpreted, and pooled to construct an understanding 

of  the world in which we live. Yet research consistent-

ly shows that the perception and processing of  visual 

stimuli and the environment are biased by a multitude 

of  factors intrinsic to the perceiver. For instance, mo-

tivations filter and guide attention, influencing the ini-

tial gathering and receiving of  information (Balcetis, 

2007). Likewise, motivated processing biases the man-

ner in which received information is subsequently pro-

cessed (Balcetis, 2007). While “bottom-up” informa-

tion, composed of  the fine details and basic features 

that our eyes take in for interpretation and processing, 

is undoubtedly utilized by the perceptual system, the 

role and influence of  higher level schema, or concept-

driven “top-down” processing, is becoming increasing-

ly more evident. The energy people have available for 

action, as well as their personal goals, emotions, and 

desires, have all been shown to influence distance and 

spatial perceptions (e.g., Bhalla & Proffitt, 1999; Witt, 

Proffitt, Epstein, 2004). For example, golfers who 

played better judge the hole to be bigger than golfers 
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who did not play as well (Witt, Linkenauger, Bakdash, 

& Proffitt, 2008); participants shown ambiguous fig-

ures see the interpretation that results in a more favor-

able outcome (Balcetis & Dunning, 2006). Perception 

is a product of  both the information that is actually 

present in the environment and the internal qualities 

of  perceivers.

While the idea that top-down influences can filter 

and bias perception dates back to New Look research-

ers of  the 1940s and 1950s (Bruner, 1957), recent 

research has built upon those initial concepts signifi-

cantly, providing increasingly more evidence of  bi-

ased perception based on internal states. Particularly, 

action-specific influences have been identified and 

shown to have a significant role in distance and spa-

tial perception. For example, physiological resources 

(e.g. fitness level, age, being physically refreshed) and 

non-visual factors that lead to increases in metabolic 

demand (e.g. physical cost, bio-energetic cost) produce 

action-specific influences that bias perception (Schnall, 

Zadra, & Proffitt, 2010). Hills appear steeper to those 

burdened with a heavy backpack, as well as to those 

less physically fit or who are fatigued (e.g., Bhalla & 

Proffitt, 1999; Proffitt, Bhalla, Gossweiler, & Midg-

ett, 1995). Similarly, distance is perceived as farther if  

one is required to walk that distance (Witt, Proffitt, & 

Epstein, 2010). Perception, research shows, functions 

within a behavioral economy of  action, where a per-

ceiver’s physical capacity and physiological resources 

are considered in addition to the objective features of  

the environment (Proffitt, 2006). Consequently, if  and 

when people have to exert more effort, particularly in 

cases where energy is in short supply, the environment 

appears more extreme.

Action-specific influences, however, are not lim-

ited to physiological resources, as recent research has 

also demonstrated that psychosocial resources can af-

fect visual perception. The desirability-closeness effect 

in distance perception, for instance, suggests that the 

more wanted an object or target, the closer it seems 

(Alter & Balcetis, 2011; Balcetis & Dunning, 2010). De-

sirable objects, such as a bottle of  water when thirsty, 

appear closer than less desired objects (Balcetis & Dun-

ning, 2010). Similarly, focused visual attention has been 

found to distort perception both at and away from the 

attentional locus (Baden, Warwick-Evans, & Lakomy, 

2004; Downing, 1988; Chen, Marshall, Weidner, & 

Fink, 2009; Wardak, Denève, & Ben Hamed, 2011), 

such that target objects will appear closer if  one is 

provided with specific attention-focusing instructions 

or if  an observer’s visual field is restricted to only the 

area directly around a target (Balcetis & Cole, 2011; 

Wu, Ooi, & He, 2004). Moreover, the manipulation of  

attentional focus has even been shown to bias percep-

tions of  physical exertion and effort required (RPE) 

in the context of  expected exercise duration (Baden, 

Warwick-Evans, & Lakomy, 2004). Together, all of  

these findings show that a collection of  physiological 

and psychosocial resources, ranging from one’s physi-

cal fitness level to one’s locus and amount of  visual 

attention, result in action-specific influences on ego-

centric distance and spatial perception (Witt & Proffitt, 

2008; Witt, Proffitt & Epstein, 2005; Schnall, Harber, 

Stefanucci, & Proffitt, 2008; Baden et al., 2004). 

Biased Perceptions of  Exercise Self-Efficacy
Research shows that those lower in fitness also 

maintain lower levels of  perceived exercise self-effica-

cy (Bandura, 2002; McAuley et al., 1993). Self-efficacy 

refers to a person’s beliefs about their own capabilities 

to produce effects (Bandura, 1977). It has been found 

to influence nearly every aspect of  personal change 

and self-regulation, from goal setting to perseverance 

and recovery following setbacks, as well as the main-

tenance of  habit changes if  successful (e.g., Bandura, 

1989; Deci, 1975; Gekas, 1989; Bandura, 2002). Exer-

cise self-efficacy specifically refers to these beliefs with-

in the domain of  exercise and fitness (Bandura, 2001; 

Fletcher & Banasik, 2001). Researchers have shown 

that exercisers higher in self-efficacy set more chal-

lenging goals and maintain stronger commitment to 

them than those low in exercise self-efficacy. Moreover, 

when faced with failure, those higher in exercise self-

efficacy sustain their efforts and recover more quickly, 

whereas those lower in self-efficacy respond with les-

soned efforts and are more likely give up (Bandura, 

1994; Bauman, Sallis, Dzewaltowski, & Owen 2002). 

Thus, any effective intervention strategy to encourage 

goal-relevant exercise behavior must aim to offset or 

overcome the effects of  lower exercise self-efficacy, al-

lowing those who believe they do or will have difficulty 

meeting fitness goals to exercise more successfully.  

Current Research
Given the prevalence and scope of  the obesity epi-

demic in America, this research examined biased visual 

perception of  egocentric distance in the context of  ex-

ercise and fitness goals. It is clear that visual perception 

is and can be biased. What is less clear is the extent to 

which these perceptual biases can be manipulated and 

the effect these influences have on subsequent behavior 

and action. For example, while past research has dem-

onstrated that the tendency to approach a goal and the 

efforts put forth to achieve that goal increase as actual 

distance from the goal decreases (Hull, 1932; Dollard 

& Miller, 1950; Kivetz, Urminsky, & Zheng 2006), re-

search has yet to examine whether misperceived close-

ness to a goal leads to similar goal-pursuing behavioral 

effects. Accordingly, the current research aimed to ex-

amine whether, when a goal is falsely perceived as be-

ing more proximal, comparable rises in both approach 

tendencies and goal-pursuant effort would occur. 

We demonstrate that functional perceptual biases 

can be induced. Particularly, we induced relative feel-

ings of  closeness to an object, known as perceived 

proximity, as a result of  an attention-focus manipula-

tion. Upon inducing perceived proximity, this research 

further examined the action-specific influence this per-
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ceptual bias has on subsequent goal-relevant behavior. 

With this research we asked whether, by manipulating 

the scope of  visual attention, we can induce a function-

al perceptual bias that could mimic the effects of  actual 

proximity to a goal and similarly contribute to goal-

promoting action.

If, as described earlier, people who are lower in 

physiological resources and/or less physically fit see 

distances as further, which is conjectured to be a signal 

to stop moving or acting in the environment, this re-

search proposes one possible intervention by trying to 

get people to see distances as shorter. If  such perceived 

proximity to a target can be induced, particularly by 

something as simple as the attention-focusing instruc-

tions provided in the current study and even among 

people in poor shape or low in exercise self-efficacy, 

this could be an effective strategy to lead them to move 

further or engage in more intense action than they oth-

erwise would.

We hypothesized that perceptions of  egocentric 

distance to a target would depend on attention style. 

Specifically, we predicted that the participants who as-

sumed a focused attentional style to a target would 

perceive themselves as significantly closer to that tar-

get than those in a no-manipulation, control condition. 

We additionally hypothesized that a focused attention-

al style could induce perceived proximity even among 

people low in self-efficacy. That is, people low and high 

in self-efficacy would perceive distances as shorter 

when in the focused attention condition, compared to 

the control condition.

It was also predicted that task-specific perceived 

proximity to a target, as induced by increased atten-

tional focus, would influence subsequent behavior in an 

exercise task requiring participants to reach that tar-

get, again regardless of  exercise self-efficacy level. By 

this, we mean that our focused attention manipulation 

was expected to show significant effects for all partici-

pants in that condition, whether high or low in exer-

cise self-efficacy. Finally, we hypothesized that percep-

tion of  distance would significantly influence behavior, 

such that those perceiving the distance to the target 

object as shorter (as a function of  focused attention 

on the target) would engage in more intense action, 

taking less time to complete the exercise performance 

task, while also, consistent with the findings of  Baden 

et al., rating their own perceived feelings of  exertion 

as less severe.

Method
Participants

Participants (n = 70) were recruited in conjunction 

with ongoing exercise classes occurring in Jerome S. 

Coles Sports Center. All interested participants were 

accepted and allowed to take part in the study. There 

were no ethnic, gender, or linguistic restrictions placed 

on recruitment. Participants were tested one at a time 

and compensated $10 for their participation.

Materials and Procedure
The present research utilized a 2 (Exercise Self-

Efficacy: High, Low) x 2 (Attention Focus: Narrow At-

tention, Control) between-subjects design.

Narrow Attention

(Focused 

Attention)

Control

(No Focus 

Manipulation)

High Self-Efficacy High Self-Efficacy 

& Narrowed 

Attention

High Self-Efficacy 

& No Focus 

Manipulation

Low Self-Efficacy Low Self-Efficacy & 

Narrowed 

Attention

Low Self-Efficacy & 

No Focus 

Manipulation

The experimenter greeted the participant, gave an 

overview of  the procedure, explained the confidential-

ity policy, and stressed that participation was volun-

tary. Subjects then gave their informed consent and the 

study commenced. 

Participants began by answering a series of  ques-

tions about their physical fitness level and health goals. 

Perceived efficacy for meeting exercise goals was mea-

sured using the Exercise Self-Efficacy Scale (See Ap-

pendix A) (Bandura, 2006). Self-reported current po-

tential, chronic fitness, and chronic fatigue levels were 

also measured using a set of  7-point Likert scales rang-

ing from 1 (e.g., “At this moment I am not physically 

exhausted at all”; “In general, I feel extremely fit”; etc.) 

to 7 (e.g., “At this moment I am extremely physically 

exhausted”; “In general, I do not feel fit at all”; etc.). 

Objective measures of  fitness, such as height, weight, 

and waist-to-hip ratio (WHR) were also collected.

Participants were then randomly assigned to an 

Attention Focus condition. Subjects in the focused, ex-

perimental condition (Narrow Attention) (n = 34) were 

given instructions to narrow their focus on an assigned 

target object (a decorated 24” traffic cone) prior to esti-

mating the distance from themselves to their respective 

target. Participants in this condition were instructed to 

imagine that a spotlight was shining only on the target 

object, to focus their attention solely on that target ob-

ject, and to avoid looking around while estimating the 

distance. Participants randomly assigned to the control 

condition (No Focus Manipulation) (n = 35) were given 

instructions to attend to the environment in whatever 

way felt most natural. Participants in this condition 

were instructed to look around or take a few glances at 

the target while estimating the distance, attending to 

their environment in whatever manner they normally 

would.

All participants were then instructed to describe 

out loud what they saw. Experimenters recorded par-

ticipants’ descriptions and coded for whether it was a 

target-related observation or an outside-environment 

observation. A target-related observation was defined 

as any description of  the target object (the decorated 

orange street cone), while an outside-environment ob-
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servation was defined as any reported sight other than 

the target object.

After describing aloud what they saw while using 

one of  the two attentional strategies, all participants 

estimated distance in three ways. First, participants 

provided a verbal estimate of  distance in either feet 

or meters (whichever they were more familiar with; 

all verbal distance estimates were later converted to 

inches). Next, participants reported how far away the 

target object felt, using a 7-point scale (1 = feels ex-

tremely close; 7 = feels extremely far away). Third, all 

participants received instructions on how to provide 

an estimate of  the distance using a visual matching 

measure of  distance perception. For the visual match-

ing measure of  distance perception, participants were 

told to observe the distance to the target object. A 

research assistant was poised to move laterally along 

a plane perpendicular to the plane separating partici-

pants from the target cone. Participants then told the 

assistant to move closer or farther away until the as-

sistant appeared to be equidistant to the distance they 

perceived. After the participant positioned the experi-

menter, the experimenter measured the distance on the 

flat ground to the participant; this distance represented 

the perceived distance to the cone (adapted from Stefa-

nucci & Proffitt, 2009; Yang, Dixon, & Proffitt, 1999).

Lastly, participants completed what was described 

as a “physical reactiveness test.” The cover story ex-

plained that the study was an investigation of  a new 

measure of  physical fitness that looks at one’s whole-

body response to new stressors—in this case, ankle 

weights. The ankle weights were weighted to 15% of  

the specific participant’s body weight. After fitting the 

ankle weights to the participant, the experimenter told 

the participant to take a few steps in place. The ex-

perimenter then explained the manner in which par-

ticipants were to complete the task. For the task, par-

ticipants were instructed to walk as quickly as possible 

while raising each leg, one at a time, until the area from 

the hip to the knee was flat and horizontal. At this time, 

the experimenter also familiarized participants with the 

Borg Scale (Borg, 1992). The 15-point scale provides a 

rubric to report the degree to which exercise requires 

light, moderate, hard, or exhaustive effort. Performers’ 

rates of  perceived exertion using this scale and their 

heart rate, lactate levels, % VO2 max, and breathing 

rate have been found to be highly correlated (Chen, 

Fan, & Moe, 2002), suggesting that reported rate of  

exertion is predictive of  actual physiological changes 

in exertion. To measure goal-promoting action, par-

ticipants’ speed completing the task while encumbered 

by the additional weights was measured. The faster 

participants completed the task under conditions of  

physical strain, the more intense the exercise and more 

goal-promoting their action. To measure participants’ 

perceived intensity of  their exercise, participants pro-

vided self-reports of  their Borg Rating of  Perceived 

Exertion upon completing the task. After completing 

the above-described fitness task, the experimenter then 

debriefed the participant.

Results
Manipulation Check

 Because our main interest was in examining 

the effects of  focused attention, all participants were 

asked to describe aloud what they saw prior to making 

any estimates; this served as an attention focus check, 

ensuring that participants were attending to their en-

vironment according to the instructions provided by 

the researcher. As anticipated, participants who were 

provided with an attention-focus strategy (n = 35) 

noted significantly more target-related observations 

(M = 7.61, SD = 2.15) than participants in the control 

condition (n = 35) described (M = 1.25, SD = 1.02), 

t(68) = 15.98, p < .01. Additionally, participants in the 

attention-focus condition reported significantly fewer 

outside-environment observations (M = .06, SD = .24) 

than those in the control condition (M = 6.67, SD = 

3.04), t(68) = 13.43, p < .01.

Scope of  Attention & Perceived Distance
Differences in participants’ perceived egocentric 

distance from the target object between those in the 

attention focus condition and those in the control con-

dition were examined. As hypothesized, a significant 

main effect of  attentional focus was found such that 

participants’ perceived distance from the target object 

in the attention focus condition was significantly dif-

ferent than perceived distance from the target object 

in the control condition. Specifically, as we expected, 

those in the attention focus condition verbally estimat-

ed themselves to be closer to the target object (M = 

182.83, SD = 33.95) than those in the control condition 

(M = 249.92, SD = 78.27), t(68) = 4.66, p < .01.

Those in the focus condition also reported feeling 

significantly closer to the target object (M = 2.38, SD 

= .60) than those in the control condition (M = 3.42, 

SD = .85), t(68) = 5.88, p < .01.
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Finally, those in the focus condition positioned 

the experimenter significantly nearer in the distance-

matching task (M = 172.24, SD = 21.65) than those in 

the control condition (M = 213.41, SD = 31.01), t(68) 

= 7.67, p < .01.

Self-Efficacy and Perceived Distance
To test whether the effects of  attentional focus 

were moderated by participants’ prior feelings of  self-

efficacy, we ran a regression. We included the attention 

condition (dummy coding focus condition as 2, control 

condition as 1), self-efficacy scores, and the interaction 

as variables predicting each distance estimate. When 

predicting verbal distance estimates, the overall model 

was significant, R
2 = .24, F(3, 66) = 7.00, p < .001. 

However, this model was driven only by the significant 

main effect of  attentional focus condition, ȕ = -.49, 

t(68) = -4.55, p < .001. The main effect of  efficacy was 

not significant, ȕ = -.04, t(68) = -0.12, p = .91, nor was 

the interaction, ȕ = .09, t(68) = 0.27, p = .79.

When predicting felt distance to the target, the 

overall model was also significant, R2 = .35, F(3, 66) 

= 13.03, p < .001. However, this model was also driven 

only by the significant main effect of  attentional focus 

condition, ȕ = -.58, t(68) = -5.96, p < .001. The main 

effect of  efficacy was not significant, ȕ = -.39, t(68) = 

-1.36, p = .21, nor was the interaction, ȕ = .23, t(68) = 

0.73, p = .47.

Finally, when predicting the distance matching 

measure, the overall model was again significant, R
2 

= .44, F(3, 66) = 16.82, p < .001. However, this model 

was again driven only by the significant main effect of  

attentional focus condition, ȕ = -.65, t(68) = -6.99, p < 

.001. The main effect of  efficacy was not significant, 

ȕ = .25, t(68) = 0.87, p = .39, nor was the interaction, 

ȕ = -.16, t(68) = -0.56, p = .58. Because exercise self-

efficacy did not predict distance estimates, we did not 

include it in further analyses.

There was no significant difference between those 

low or high in exercise self-efficacy in either condition 

for the distance matching task (represented above), nor 

was there a significant difference between those low or 

high in ESE for any of  our other measures. All signifi-

cant models were driven only by the significant main 

effect of  attentional focus condition.
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Task Performance
Lastly, the relationship between induced perceived 

proximity as a result of  attentional focus and subse-

quent goal-relevant behavior was examined. Partici-

pants in the attention-focus condition required signifi-

cantly less time to complete the exercise performance 

task (M = 6.06, SD = 1.88) than those participants in 

the control condition (M = 7.73, SD = 2.06), t(68) = 

3.51, p < .01. 

Borg Ratings of  Perceived Exertion, an indicator 

of  perceived task difficulty and effort required, also dif-

fered among these groups as hypothesized, with those 

in the attention-focus condition reporting significantly 

less perceived exertion (M = 8.59, SD = 1.84) than 

those participants in the control condition (M = 10.69, 

SD = 2.30), t(68) = 4.17, p < .01.

The amount of  time required to complete the ex-

ercise task was significantly correlated to perceived 

distance from the target in the distance-matching task, 

r(68) = .206, p < .05.

Ratings of  perceived exertion were also signifi-

cantly correlated to perceived distance from the target 

in the distance-matching task, r(68) = .251, p < .05.

Discussion
We tested whether attentional style biased egocen-

tric distance perception to a goal-relevant target. As 

previously mentioned, people lower in physiological 

potential tend to see distances as further (e.g., Bhalla 

& Proffitt, 1999; Proffitt, Bhalla, Gossweiler, & Midg-

ett, 1995). We suggest that this is one important rea-

son why those who are overweight or out of  shape 

struggle and fail to engage in enough exercise. When 

distances appear far, people do not act. This is particu-

larly true, we propose, for people who do not believe 

that they can produce effects or successfully perform a 

given activity—such as those people lower in perceived 

self-efficacy.

Yet just as perceiving distances as farther and inter-

preting one’s environment as more extreme discour-

ages action, it is reciprocally true that more effort is 

expended as one actually approaches a goal or reward 

(Hull, 1932). Accordingly, the present research aimed 

to and succeeded in identifying a visual technique that 
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not only counteracted those biases that tend to induce 

more extreme negative perceptions but also mimicked 

and promoted the positive effects of  actual proximity 

on goal-relevant behavior. We showed that while actual 

distance influences behavior, so too does perceived, or 

misperceived, distance.

Our findings demonstrate that narrowing one’s 

scope of  attention to a target can induce perceived 

proximity to that target. While our manipulation check 

confirmed that the attention-focusing strategy provid-

ed was, in fact, leading participants in that condition 

to observe different elements of  the environment than 

those in the control condition, and particularly to make 

more observations about the target cone and less ob-

servations about their environment, our three distance 

measures showed the effect this differing scope of  at-

tention had on spatial perception. Participants in the 

attentional focus condition not only verbally estimated 

themselves to be closer to the target but also reported 

feeling significantly closer. Furthermore, when mov-

ing a confederate researcher (meant to be positioned 

the same distance away from them as the cone), partici-

pants in this condition positioned that researcher near-

er, again indicating feelings of  proximity to the target. 

In all three measures, by increasing one’s level of  focus 

on a target object, egocentric perception of  distance 

was biased such that the target object was perceived 

as closer.

Perhaps even more notably, these studies illustrate 

an important subsequent behavioral effect of  biased 

distance perception. Our findings suggest that as per-

ceived egocentric distance to a target is closer, goal-

pursuant behavior to reach that target, such as faster, 

more intense action, is encouraged. Participants in the 

attention focus condition, those who reported signifi-

cantly increased feelings of  perceived proximity to the 

target in all three egocentric distance measures, tended 

to walk at a faster pace and reached that target sig-

nificantly faster than those participants in our control 

condition. Furthermore, despite walking at a more vig-

orous pace throughout the exercise task, these partici-

pants reported the task as being more manageable and 

as requiring significantly less physical exertion than 

those in the control condition. Thus, just as the idea of  

economy of  action suggests that vision may be biased 

to discourage action in favor of  the conservation of  

energy, our findings suggest that it can also be biased 

to assist in the expenditure of  energy in order to at-

tain goals perceived as close (and may even influence 

how we consequently judge that energy expenditure 

post-action).

Future Research and Implications for (Induced) 
Misperception and Action

Given the prevalence and scope of  the obesity epi-

demic in America, perhaps the most significant con-

tribution made by this study is in regards to research 

on factors related to self-regulatory success and fail-

ure within health goals related to weight loss. This 

research identifies a potential solution to overcoming 

obstacles that threaten goal-pursuit. Crucially, this in-

tervention significantly influenced behavior for both 

participants high in exercise self-efficacy and the more 

at-risk participants, low in exercise self-efficacy. Thus, 

this research, and the adoption of  such focus when pur-

suing exercise and fitness goals, could help to increase 

the likelihood of  success for this vulnerable population 

in the fight against obesity.

Additionally, this strategy is cheap, easy, and ef-

ficient. Increasing one’s attentional focus on a target 

can be done independently, free of  charge, and, as il-

lustrated by our studies, quickly and with relatively 

little effort or training required. Such simplicity and 

convenience can only aid in the intervention strategy’s 

adoption and success.

The current studies may also have implications for 

research examining the function and consequences of  

perceptual biases. It confirms past findings on the in-

duction of  visual perceptual bias and perceived prox-

imity. Furthermore, our findings suggest that attention 

manipulation, specifically increased attentional focus, 

is one effective means through which these perceptual 

biases can be induced. Research on the effects of  atten-

tional focus is sparse, so the current study could pro-

vide a framework for future research. 

Likewise, these studies demonstrate the potential 

subsequent action-specific behavioral effects of  in-

creased attentional focus. If, as we suggest, the per-

ceived proximity induced by focusing one’s attention 

leads to similar behavioral consequences as actual prox-

imity to a goal (Hull, 1932), attention focus manipula-

tion and induced perceived proximity could prove to be 

valuable tools in goal pursuit and goal research. Future 

research, for example, could examine the influence of  

increased attentional focus on a narrowed, more spe-

cific goal, such as losing five pounds or dropping one 

pant size, rather than broader, more expansive goals or 

levels of  focus, such as the general aim to lose weight.

Moreover, though this study focuses on the domain 

of  health and fitness, our findings are likely generaliz-

able and relevant to many other domains of  research, 

including areas of  psychobiology, social and cognitive 

psychology, and vision science. For example, while we 

know this strategy works for people low in efficacy, it 

may also work for those people lower in physiologi-

cal potential, current or chronic. Future research could 

examine whether narrowed attentional focus increases 

goal-relevant behavior for those with higher body mass 

indexes (BMI) or waist-to-hip ratios (WHR)—both of  

which indicators of  poorer health and increased risk 

of  developing serious health conditions. Future studies 

could also look at whether this strategy is effective for 

those lower in blood glucose levels, or for those who 

have already physically exerted themselves, as a tool to 

combat fatigue.

It is also important to note limits to the generaliz-

ability of  this research. Given that this study was run 

in collaboration with a sports complex, it is possible 
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that this strategy may only work for people who al-

ready know that they need to exercise and are trying 

to take action. Despite the fact that all willing partici-

pants were accepted into the study, it is possible that 

our sample population, having been recruited from an 

exercise complex, is not completely representative of  

the greater U.S. population. Accordingly, future re-

search may look to increase the generalizability of  this 

research by recruiting participants unaware of  this 

need or not actively pursuing exercise or fitness goals. 

Finally, and potentially most important for future 

research, while this study aimed to and succeeded in 

demonstrating the effect of  increased focus and atten-

tion on a target, we did not examine the mechanisms 

involved or look into more underlying explanations for 

our discovered effects. Follow-up research could more 

deeply explore these specifics with regards to perceived 

proximity and its subsequent behavioral effects, adding 

further to the findings of  this study.

Concluding Remarks
In spite of  the aforementioned limitations, the cur-

rent research successfully identified a visual technique 

that will aid in promoting goal-relevant action, even 

among people low in exercise self-efficacy and who be-

lieve that they have difficulty meeting exercise goals. 

Results suggest that the focusing of  one’s attention 

on a target object or goal leads to that target object 

appearing closer. Moreover, this perceived proximity 

increases goal-relevant behavior, and increases self-re-

ported ease in reaching that target. Exercise self-effica-

cy was measured in order to ensure that the effects of  

attentional focus were universal and not limited to only 

those high or low in exercise self-efficacy. As hypoth-

esized, exercise self-efficacy had no significant main or 

interactive effect, meaning that increased attentional 

focus, regardless of  exercise self-efficacy level, is a suc-

cessful strategy for inducing perceived proximity and 

encouraging subsequent goal promoting behavior. Fur-

thermore, this strategy appears to be successful both in 

terms of  improving performance (e.g., faster walking) 

and with respect to perceived difficulty in successfully 

engaging in the task (e.g., lower ratings of  perceived 

exertion), irrespective of  exercise self-efficacy level. 

Given that action and exercise are necessary compo-

nents in the fight against obesity, this research offers a 

promising potential intervention strategy in the form 

of  a perceptual bias that can aid against the effects of  

lower exercise self-efficacy and discouraging percep-

tions of  the environment.
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What sparked your interest in psychology?

There is no spark from psychology in general; rather, it is the spark, that burning curiosity, wherever it may 

lie, that pulls you, the researcher, ever deeper into the question, and that knowledge you gain and the more 

questions you create through the research process, that can only serve you better no matter what field you are in.

What led you to this topic?

As a pseudo-possessor of  absolute pitch myself, I had always been naturally curious toward the ability, and had 

presumed that the skill had never been innate in me, but on the contrary, acquired, so I developed a model to see 

whether the skill was acquirable or not.

Did you have a mentor and how did you get involved with him/her?

 I did not have a mentor; most of  my psychological studies, being professionally a bioanalytical chemist, are 

designed on my own accord. After my findings and presentations of  those findings, however, I did receive a lot 

of  interest from experts in the field including Dr. Allan Snyder from the Centre from the Mind.

How long have you been working on this paper? What has the process been like for you?

This study was actually conducted my sophomore year in high school. The paper submitted is largely unchanged 

from six years ago, but at the time, that was my first professional manuscript preparation. Fast forward six 

years as a chemistry student with a half  dozen publications, that process, although much more mechanical and 

automated now, is still fundamentally the same. The preparation of  a manuscript can often be as exciting as the 

research study itself.

What was it like to be an undergraduate student completing your own research project?

As an undergraduate who has completed over a half  dozen studies, there is always a sense of  accomplishment 

at the end of  a project, but there is also a sense that the project is never truly completed - a good scientist will 

find that answering one question leads to so many more questions.

Casey Burton
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owns and operates a web development firm, Sapentia Development, LLC, 

specializing in providing innovative web technologies and infrastructures 

for an ever-evolving market. Casey will be furthering his cancer detection 

work at Missouri University of  Science and Technology as a graduate 

student, and plans on remaining in academia and building his company.
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A Non-Musical Paradigm That Isolates Pitch Recognition Mechanisms

Casey Burton
Missouri University of  Science and Technology

Absolute Pitch (AP) is the ability to label and/or reproduce a given pitch without external reference. There exists a 

close relationship between AP development and pitch memory skills. At the root of  these skills are pitch perception 

mechanisms that are loosely understood. Prior research has probed these by modeling AP validation tests, which fail 

to effectively isolate, develop, and examine such mechanisms. Moreover, where recent research suggests that AP devel-

opment diminishes quickly by the teen years, this study explores whether the contrary may be plausible by examining 

pitch perception skills in students around the critical developmental age. To do this, a computerized training method 

which included both visual and auditory stimuli, similar to the Simon ™ game, was developed. During the game, 

visual stimuli were removed, requiring participants to perceive and further label the supplied pitches. The method 

demonstrated that a simple computer program can be used to isolate and develop pitch perception mechanisms (p < 

0.01). The research also suggests that pitch perception is still functional among those above the critical age range (p 

< 0.001). It is therefore suggested that non-musical paradigms, distinct from traditional validation tests, be used for 

the further investigation of  pitch perception mechanisms and a better understanding of  AP.

Introduction

A
bsolute pitch (AP) is the ability to label and/or 

reproduce a given pitch without external refer-

ence. It is a rare ability showing up in the general 

population in as few as one in 10,000 (Profita & Bidder, 

1988), although it has been found to be more prevalent 

among music institutions (Levitin, 1996), and among 

the ethnic group of  Asians, often attributed to the tonal 

nature of  Asian languages (Deuscht, Henthorn, & Dol-

son, 1999). The skill is also more prevalent among those 

who have had formal music education at a young age 

(Sergent, 1969; Wellek, 1938), largely before the cog-

nitive shift (ages 0~6) (Takeuchi & Hulse, 1993), after 

which development decreases rapidly afterwards (Brady, 

1970; Cuddy, 1968, 1970; Meyer, 1899). By the age of  

12, development has been found to be greatly diminished 

(Levitin, 1994). While some research (Profita & Bidder, 

1988; Baharloo, Johnston, Service, Gitschier, & Freimer, 

1998) suggests an underlying genetic basis, most re-

searchers believe the acquisition of  absolute pitch is af-

fected by both genetics and early music training (Chin, 

2003; Levitin, 1994), as well as the familial environment 

(Baharloo, Service, Risch, Gitschier, & Freimer, 2000).

Furthermore, several studies suggest that AP pos-

sessors perceive pitches much more categorically, analo-

gous to other sensory stimuli perception, such as color 

(Peacock, 1984; Rogers, 1987) and phonemes (Siegel 

& Siegel, 1977), than do non-possessors. For example, 

previous research (Siegel, 1974) found that AP-possess-

ors demonstrated superior pitch memory only when a 

categorical system was in place, which in the study’s 

case was pitch names. Meanwhile non-possessors are 

thought to perceive pitch as a physical continuum, only 

identifiable from known reference pitches, the basis for 

relative pitch.

It follows then that both absolute and relative pitch 

are based in pitch memory with differences arising from 

the reference pitches: AP relies on pitch memory in that 

an external tone is matched against an internal sound 

bank, and the appropriate label can then be produced; 

whereas with relative pitch, a reference pitch is substi-

tuted for the internal sound bank, and the appropriate 

label is given by the distance from the reference pitch. 

This fundamental difference in reference pitches with 

respect to the commonality of  pitch memory between 

the rarely-possessed skill of  AP and the largely-held 

ability of  relative pitch suggests then that pitch per-

ception mechanisms, which are at the root of  pitch 

memory, may be isolated to better understand the two 

skills. This is not a novel idea, either, as other AP studies 

have involved pitch memory tasks, such as those in Sie-

gel’s 1974 study. Most of  these studies, however, have 

focused on the contrasting of  AP possessors and non-

possessors through pitch memory tasks that often par-

allel AP validation tests, in that participants are asked to 

identify single pitches or choose a correct pitch from a 

given set, in order to shed some light on the otherwise 

unclear ability. By modeling studies in this fashion, the 

pitch perception mechanisms are only being examined, 

not isolated and developed in a systematic, categorical 

manner.

Indeed, development and examination of  truly iso-

lated pitch perception mechanisms, coupled with a cat-

egorical labeling system, may very well simulate condi-

tions similar to those of  AP-possessors. Therefore, if  

these pitch perception mechanisms can be isolated in 

such a manner, then the mechanisms can be developed 

through a rigorous training method that will ultimately 

culminate in an ability not unlike AP, representing the 

primary hypothesis of  this study. In this way, a better 

understanding of  the cognitive functions of  AP, and 

thereby its development, can be achieved. Moreover, if  

such a model can be developed, then a reassessment of  

the developmental differences around the critical ages 

can be conducted to shed further light on the issue, 

forming the secondary hypothesis.
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Method
Model Development

In order to develop a model that both isolated and 

developed pitch perception mechanisms in a categori-

cal manner, as opposed to simple examination, pitch 

memory tasks were disguised as a non-musical game in-

volving both visual and auditory stimuli. Inspiration of  

such a model stemmed from the Simon™ game, which 

consists of  following randomly generated sequential or-

ders around a pie comprised of  four sections of  unique 

flashing colors and pitches. It was observed that memo-

rization of  the series of  the pitches, rather than color 

or spatial position around the pie, often proved to be an 

effective gameplay strategy. This would then suggest 

that a game environment like that above may create a 

favorable setting for isolating pitch perception mecha-

nisms, thereby providing a basis for the experimental 

paradigm.

The Simon™ concept was expanded to include 12 

sections of  unique colors and pitches to account for 

the 12 chromatic pitches in an octave. The initial pres-

ence of  visual stimuli would aid memorization of  the 

pitches by providing additional associations, analogous 

to flash cards for the pitches. Furthermore, there were 

no positional adjustments around the pie among levels 

as the game progressed. Therefore, the gradual removal 

of  visual stimuli would increase dependence upon pitch 

perception and labeling. Colors and note names were 

chosen as the visual stimuli due to their use in a previ-

ous study (Rogers, 1987); their contributions were not 

evaluated, however, since the stimuli were ultimately 

removed by the final level. In this way, the game was 

characterized by three levels: (1) the dictated order was 

given by flashing colors, note names, and pitches, while 

colors remained on the pie, (2) the dictated order was 

given only by pitches, while colors remained on the pie, 

(3) the dictated order was only given by pitches, while 

the colors were removed and replaced with gray sec-

tions (Figure 1).

The game progressed through the following proces-

sion of  levels: 3-1-2-3. The initial third level provided a 

controlled environment where players were naïve with 

respect to the relationship between the pitches and their 

corresponding positions. This provided a basis from 

which performance at the final instance of  the third 

level could be accurately assessed. Pitch memory could 

then be evaluated in terms of  game performance; that 

is, the maximum sequential length given by the applica-

tion that was successfully matched by the user during 

the third levels.

Figure 1. Representation of  the first level (left), second level (middle), and 

third level (right).

Participants
Participants consisted of  266 middle school students 

(Mage=10.8, SDage=2.6) from the School of  the Osage 

campus located in Kaiser, Missouri. Age breakdown 

comprised two major groups: (a) 3rd and 4th graders 

(<12 years old) and (b) 6th and 8th graders (>12 years 

old). The sample space was predominantly Caucasian 

(n>260) and there were no significant gender variations 

observed. The institutional review board waived guard-

ian consent due to (a) lack of  psychological stress, (b) 

anonymous collection of  data, and (c) the teachers’ will-

ingness to incorporate the program into their normal 

classroom settings. However, informational fliers were 

still sent to parents to make them aware of  their child’s 

participation in the program.

Production of  the Computerized Training Program
The game environment described above was imple-

mented by a local programmer for free using the pro-

gramming languages of  ASP.NET and Flash. This pro-

vided an internet version of  the game that was easily 

accessible to anyone. The resultant data consisted of  

(a) a user number which was linked to the user’s age 

and gender, (b) which pitch was given, and (c) wheth-

er the user’s response was correct or not. Pitches were 

generated using sine waves produced from a Yamaha 

PSR 1100 electronic keyboard starting from middle C 

chromatically up to the next B pitch. Pitches were ex-

actly one second in length with 50 ms decays. Pitches 

administered in sequence from the game had a 100 ms 

interval between each pitch. Each game instance had a 

specific seed number that randomly positioned the 12 

pitches around the 12 positions of  the pie; this seed 

and the resulting positions of  the pitches on the pie re-

mained constant throughout all levels.  Sequences given 

by the computer (“Simon”) were randomized, starting 

with a single pitch, and upon each successive round, the 

sequence was lengthened by one pitch. Upon failing a 

round, a new sequence was randomly generated at that 

current level starting with a sequence length of  one.

Experimental Training and Evaluation
Experimental participants, after explanation of  the 

game and study, created an anonymous user account, 

and were taken directly to the third level as a control 

test. Consistent with Figure 1, these participants had 

no exposure to the relationship among pitch, position, 

and color. Upon missing a note, the participants were 

taken to the first level where they remained until 10 cor-

rect pitches in a row had been achieved. Success in the 

first level brought them to the second level, whereupon 

10 consecutive successful pitch identifications admitted 

participants to the third and final level. Exposure to the 

first two levels was to familiarize the participant with 

the pitches and their corresponding positions, and to 

strengthen those correlations, respectively. Upon com-

pletion of  these training levels, the group was given one 

attempt at the last level. Performance was again mea-

sured and compared to their initial pre-evaluation.

Analysis
Game performance, in terms of  maximum sequen-

tial length achieved during the third level (without vi-
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sual stimuli) per individual and per group, formed the 

basis of  all analyses. The baseline for sequential length 

was three pitches correctly identified in a row, deter-

mined by its corresponding low probability (0.058%) of  

incidence. It may be noted, however, that even one pitch 

being correctly identified results in an 8.3% probability. 

Despite this, three or more pitches in a row clearly indi-

cated a developed pitch memory within the confines of  

the model.

The event of  semitones, pitches one chromatic step 

away from the desired pitch (for example, C# and C), 

must also be addressed. It was observed that some par-

ticipants (N=7) consistently chose the correct pitch or 

one of  that pitch’s two semitones. The consistent nature 

of  these participants negated coincidences caused by the 

randomization of  the positions around the pie. Previ-

ous research (Levitin, 1994) had also taken semitones 

in account in evaluating correct pitch identifications. 

Therefore, semitones were accepted as correct pitches 

for those participants who consistently chose semitones, 

but not for coincidental identifications.

Results
In all, 266 participants’ data were recorded and in-

cluded into the results. An additional 17 participants 

completed the computerized training method, but large 

variations in age (15-53) voided inclusion of  their data 

in this study. Frequencies of  performance (n>3, 4, 5, 6 

consecutively correct answers) were recorded for each 

session. No more than six pitches in a row were identi-

fied except for a few individuals (N=10).

Pre-Evaluation vs. Post-Evaluation
Of  the pre-evaluation attempts, there was not one 

instance of  three pitches being correctly identified in 

a row. There were several accounts of  single pitches 

identified, however. In comparison, the post-evaluation 

data afforded 90 incidents of  three or more consecutive 

pitches correctly identified. This accounts for 37.1% of  

the sample size. At four or more pitches, the post-eval-

uation data yielded 76 incidents, or a 31.4% representa-

tion. Five or more pitches resulted in 50 incidents, or a 

20.7% representation. Six or more identification finally 

comprised 38 individuals, or a 15.7% representation. To-

tal correct identifications were used in a paired t-test to 

validate these results with p<0.01 (Table 1).

Age Groups
The age groups of  8 to 11 years old and 12 to 14 

years old were also analyzed for comparison. The young-

er group (Mage=9.4) consisted of  162 participants, and 

the older group (Mage=13.2) consisted of  104 partici-

pants.

Performance evaluations at three or more correctly 

identified pitches resulted in 52 incidents (32.1% rep-

resentation) for the younger group, and 38 incidents 

(36.5% representation) in the older group. Four or more 

pitches yielded 43 occurrences (26.5% representation) 

from the younger group and 33 occurrences (31.7% 

representation) from the older group. Five or more cor-

rect pitches afforded 31 incidents (19.1% representation) 

from the younger group and 19 incidents (18.3% rep-

resentation) from the older group. Six or more pitches 

finally resulted in 25 occurrences (15.4% representation) 

from the younger group and 13 occurrences (12.5% rep-

resentation) from the older group. A paired t-test for to-

tal correct identifications was also conducted for the two 

groups resulting in p<0.001 (Table 2).

Discussion
Comparisons between the pre-evaluation and post-

evaluation data clearly indicate a substantial difference 

in correct identifications and thereby pitch memory 

within the confines of  the model. This seems valid as 

participants would not have any prior knowledge to 

the mapping of  pitches to the positional elements of  

the pie during the pre-evaluation test. This strengthens 

the idea that by the time the post-evaluation test was 

reached, participants were able to effectively perceive 

and label the pitches. In this way, it may be surmised 

that through the instance of  this model, pitch percep-

tion mechanisms were, indeed, isolated, and further de-

veloped to mimic AP-like conditions, supporting the pri-

mary hypothesis. That said, a further evaluation of  the 

visual stimuli would provide a better understanding of  

their contributions.

To address the secondary hypothesis, comparisons 

between the two age groups afforded no dramatic dif-

ferences. Indeed, identification densities (sample rep-

resentations) were nearly identical for the two groups. 

This seems to suggest that both groups demonstrated 
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Performance (n>x) Post-Eval Incidents Post-Eval 
Representation 

Pre-Eval 
Incidents 

Pre-Eval 
Representation 

     
3 90 37.1% 0 0.0% 

4 76 31.4% 0 0.0% 

5 50 20.7% 0 0.0% 

6 38 15.7% 0 0.0% 

�
Note. Eval = Evaluation. Performance is defined as the maximum 

sequential length achieved during respective evaluations.  p<0.01

Table 1

Performance Comparisons Between Experimental and Control Groups

Note. Age 8-11 size (N=162). Age 12-14 (N=104). Performance is 

defined as the maximum sequential length achieved.  p<0.001

Table 2

Performance Comparisons Between Age Groups

Performance 
(n>x) 

Age 8-11 
Incidents 

Age 8-11 
Representation 

Age 12-14 
Incidents 

Age 12-14 
Representation 

     
3 52 32.1% 38 36.5% 

4 43 26.5% 33 31.7% 

5 31 19.1% 19 18.3% 

6 25 15.4% 13 12.5% 

�
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an equal capacity to effectively perceive and label pitches 

when necessitated. This is there supportive of  the sec-

ondary hypothesis stating that an age barrier does not 

exist for pitch isolation and recall processes as predicted 

by earlier research.

Of  further interest, it was found that a large repre-

sentation of  the sample (~75%) demonstrated absolute 

memory for at least one pitch. These pitches may result 

from a “home” or reference pitch possessed by the indi-

vidual, which may be attributed to the individual’s base-

line pitch for speaking or the first exposed pitch of  the 

game due to its highly repetitive frequency. Indeed, the 

latter seems to prevail, after assessing post-evaluation 

interviews with the classes.

In addition to these points of  discussion, the most 

frequent identifications represented the pitches of  C, 

D, and A#. This may be correlated to the pitches’ oc-

currence in Western music. The keys of  C and D are 

common for many children’s songs, such as “Twinkle, 

Twinkle Little Star” and “Row, Row, Row Your Boat”, 

and many Western bands and orchestras, such as the 

school’s own, tune themselves to the key of  A#. In this 

case, this would represent the formation of  an experi-

ential home pitch from which the students could easily 

identify, as illustrated by the data.

Conclusions
The study herein presented a non-musical paradigm 

to isolate and develop pitch perception mechanisms in 

an attempt to reproduce AP-like abilities within the con-

fines of  the model. By application of  this model to indi-

viduals near the previously suggested critical age range 

for AP development, a further assessment of  this age 

barrier for pitch perception was conducted. The devia-

tion of   this model, which was designed from a house-

hold game, from earlier paradigms that paralleled AP 

validation tests has been found to be effective in the 

isolation and development of  inherent pitch perception 

mechanisms, supporting the initial hypothesis.  Indeed, 

the game increased dependence on pitch perception by 

removing visual stimuli until only a pitch was given, fi-

nally requiring the individual to perceive and label the 

pitch by a positional element. A substantial increase in 

pitch memory was observed across the sample set when 

compared with the control, pre-evaluational runs, sug-

gesting the development of  the pitch perception mecha-

nisms. Furthermore, both age groups, those above and 

below the critical age, were shown to perform nearly 

equally in their pitch perception skills, thereby contra-

dicting previous studies, and supporting the secondary 

hypothesis that AP-like skills can be developed above 

and below the suggested critical development age. In 

this sense, the non-musical paradigm, distinct from AP 

validation tests, may therefore provide more accurate 

data on the functionality of  pitch perception mecha-

nisms and by consequence, the development of  AP it-

self. While the AP-like ability was confined to the game, 

and individuals, when exposed to new timbres and oc-

taves, failed to correctly identify pitches given to them, 

the model does offer an environment where further de-

velopment may lead to a truer representation of  AP at 

any age.
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David Baca Difference in Fos Immunoreactivity in the Medial Preoptic Area of  Male Rats 

and in the Ventromedial Hypothalamus of  Females Rats, Post Copulation: 

The Effect of  Sexual Experience on Fos Immunoreactivity

David Baca

University of  California, Santa Barbara

In the present study, the distribution of  Fos immunoreactivity (IR) in the brain of  female and male Sprague-Dawley 

rats, following one hour of  copulation, was measured. The distribution of  Fos-IR was induced by sexual behavior 

in the medial preoptic area (mPOA) of  sexually experienced/inexperienced male rats. In, addition Fos-IR was also 

augmented in the ventromedial hypothalamus (VMH) of  sexually experienced/inexperienced female rats post-sexual 

behavior. An increased number of  Fos-IR neurons were reported in sexually experienced rats as opposed to sexually 

inexperienced rats. 

Introduction

c
-Fos is a cellular proto-oncogene, a gene that codes 

for cell growth regulation and differentiation with 

the potential of  causing cancer, that belongs to a 

gene family of  transcription factors. c-Fos transcribes 

mRNA that encodes for the expression of  a particular 

DNA binding protein, Fos, within the brain (Robertson, 

Pfaus, Matsumura, Phillips & Fibiger, 1991). The neu-

ronal expression of  c-fos is up-regulated or increased 

by a variety of  physiological and pharmacological treat-

ments (Morgan & Curran, 1989). For example, noci-

ceptive stimulation (Hunt, Pini & Evan, 1987), light 

stimulation (Sager & Sharp, 1990), as well as caffeine 

stimulation (Nakajima, Daval, Morgan, Post & Maran-

gos, 1989) have all been demonstrated to increase c-fos 

transcription within specific brain regions and are able 

to be detected by Fos immunocytochemistry, biochemi-

cal laboratory techniques where antibodies bind to spe-

cific protein sequences which then can be detected using 

various methods. c-Fos protein (Fos) has proven to be 

a valuable substrate in the role of  investigative neuro-

science, as it has been shown to be overly expressed in 

various regions of  the brain when exposed to a range 

of   stimuli. This research has led to the implication that 

Fos immunocytochemistry may be used in the mapping 

of  metabolically functional pathways within the brain 

(Sager, Sharp & Curran, 1988).

The neural circuitry responsible for sexual behav-

ior in both male and female rats appears to be similar 

in terms of  the integration of  sensory information. In 

male rats, the mPOA is suspected to be the brain region 

responsible for the integration of  sensory and hormonal 

stimulation that proceed the onset of  male sexual behav-

ior, whereas the VMH appears to have a similar function 

within the female rat (Coolen, Peters, & Veening, 1996). 

Increases in Fos immunoreactivty, the measure of  the 

reaction between an antigen and its antibody used for 

detection, have been reported in the mPOA after mat-

ing in male rats (Baum & Everitt, 1992). Bilateral lesions 

of  the mPOA have been shown to severely disrupt the 

initiation of  copulatory behavior in male rats (Everitt 

& Stacey, 1987). Similar studies in male rats have sug-

gested that the lesion of  the mPOA does not disrupt 

the motivational aspects of  sexual behavior, whereas it 

actively inhibits the consummatory facets of  sex in the 

form of  copulatory apraxia, the inability to preform sex 

(Liu, Salamone & Sachs 1997). Investigators have also 

shown there to be an increase in Fos-IR following sex-

ual behavior in female rodents within the VMH (Pfaus, 

Kleopoulos, Mobbs, Gibbs & Pfaff  1993). Bilateral le-

sions of  the VMH eliminate the induction of  sexual re-

ceptiveness by estrogenic based treatments but do not 

eliminate the ability for a female rat to show lordosis, 

a posture of  sexual receptiveness characterized by the 

voluntary inward curvature of  the spine (Mathews & 

Edwards, 1977). The VMN is suspected not to be direct-

ly essential for the expression of  hormonally induced 

lordosis behavior, but most likely serve as a neural-

structure critical for a lordosis-modulating mechanism 

within the central dopaminergic system (Okada, Wata-

nabe, Yamanouchi & Arai, 1979). Similar studies indi-

cate the female rat VMH is critical for the modulation 

of  proceptivity and receptivity, as opposed to motiva-

tion underlying sexual behavior. Thus according to the 

literature, the mPOA and VMH, in male and female rats 

respectively, may serve as appropriate brain regions in a 

probe for Fos protein using Fos immunocytochemistry 

following copulation.

Central dopaminergic systems have been shown to 

play an important role in the regulation of  sexual be-

havior in rats. Dopamine receptor agonists, such as 

3,4-dihydroxy-L-phenylalanine (L-DOPA, the precur-

sor of  Dopamine), increase central dopaminergic neu-

rotransmission and increase sexual behavior as well 

(Bitran & Hull, 1987).  The pro-sexual nature of  dopa-

mine receptor agonist in humans was first suggested by 

the observation of  increased sexual activity in patients 

with Parkinson’s disease who were being treated with 

L-dopa (Utti, Tanner, Rajput, Goetz, Klawans & Thies-

sen, 1989). L-dopa also has been shown to facilitate erec-
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tions within human male test subjects (Goodwin, 1971). 

To the contrary, dopamine receptor antagonists have 

been shown to eliminate or disrupt proper male sexual 

function within male rats (Pfaus & Phillips, 1989). Psy-

chomotor stimulants that augment central dopamine 

neurotransmission increase the number of  Fos-immu-

noreactive neurons in brain regions essential to the cen-

tral dopaminergic systems, i.e. nucleus accumbens and 

striatum (Graybiel, Moratalla & Robertson, 1990). The 

literature suggests than an increase in dopamine neuro-

transmission in brain areas specific to the central dopa-

minergic system that underlie sexual behavior, particu-

larly the mPOA (males) and VMH (females), experience 

an increase in the quantity of  c-fos expressed after a pe-

riod of  copulation (Robertson et al., 1991). 

The purpose of  the present study was to determine 

the effects of  sexual experience on the number Fos-IR 

neurons within the mPOA and VMH of  male and fe-

male rats post-copulatory behavior. The literature in-

dicates an increase in copulatory behavior will subse-

quently lead to an increase in the expression of  c-fos in 

the brain-regions specific for the integration of  sensory 

information underlying sexual conduct within a female 

and male rat brain. Various studies have demonstrated 

that classical conditioning can produce sexual arousal. 

It has been reported that placing male rats into a cham-

ber in which sexual intercourse had previously occurred 

significantly decreases the time interval for males to dis-

play penile erections (Sachs and Garinello, 1978). Based 

on this knowledge, it seemed reasonable to expect that 

sexual experience would lead to an increase in the num-

ber of  Fos immunoreactive neurons within the mPOA in 

males and in the VMH in females. It was predicted that 

trained rats would participate more frequently in sexual 

behavior within a given period of  time, and as a result, 

would express greater amounts of  c-fos post-copulato-

ry behavior. The inexperienced rats were anticipated to 

spend more time investigating their sexual partners as 

well as their environment as opposed to actually partici-

pating in sexual behavior. This ultimately would result 

in less c-fos being expressed within the critical forebrain 

structures of  the female and male rat. 

Method
Animals

24 Sprague-Dawley rats (purchased from Charles 

River Laboratory) were used throughout the entire pro-

tocol of  this experiment. The data that was analyzed 

from the present study involved a test using 16 of  the 24 

total rats. There were 12 male rats used in the current 

experiment, 8 of  which were intact males, and 4 were 

castrated. The male rats, approximately 400-600 grams 

in weight, were all less than six months in age. All 12 

females used throughout the procedure were ovariecto-

mized (OVX), approximately 300-500 grams in weight 

and less than 6 months in age. Each rat was housed in 

an individual plastic tub, in a reversed light/dark cycle 

12:12. The animal was housed in a vivarium at a tem-

perature of  22° C, with food and water freely available. 

Sexual receptivity was induced using the standard re-

gime in the female rats (OVX) via a hormone treatment 

that consisted of  a subcutaneous injection of  2 μg es-

tradiol benzoate 48 hours prior to each test, followed 

by a subcutaneous injection of  progesterone (.5mg) 4-5 

hours before each test. 

Tests for Sexual Behavior
One week prior to the actual test day, sexually expe-

rienced intact male rats (n=4) had their sexual behavior 

compared to sexually inexperienced castrated male rats 

(n=4). In addition, the sexual behavior of  sexually in-

experienced non-hormonally treated OVX female rats 

(n=4) was compared to that of  four sexually experi-

enced hormonally treated OVX female rats (n=4). Both 

groups of  males were given a 15-minute habituation 

period allowing them to adapt to the environment. Fol-

lowing this habituation period, a hormonally or non-

hormonally treated OVX female rat was introduced to 

the environment. The hormonally treated female rats 

(OVX) were chosen to participate during the actual test, 

a week later, as the sexually experienced female group. 

The intact sexually experienced males were also used, 

as a sexually experienced group, in the following week’s 

experiment from which data was obtained and analyzed. 

The male was allowed 10 mounts or 30 minutes with a 

female, while simultaneously both female and male had 

their sexual behavior graded based on their receptivity 

to copulatory behavior. 

On the actual test day, males were assigned to one 

of  two groups: intact males with previous sexual ex-

perience (n=4) and intact males with no previous expo-

sure to females (n=4). Both groups were placed in an 

environment that was used in the previous week’s com-

parison study for a habituation period of  15 minutes. 

The female rats were also divided into two groups: one 

consisting of  OVX hormonally treated rats with previ-

ous sexual experience (n=4) and the other consisting of  

OVX non-hormonally treated rats with no previous ex-

posure to males (n=4). Both groups of  female rats were 

introduced into the environment following the male rat’s 

habituation period. The female rat’s sexual behavior was 

assessed based on receptivity for 10 mounts. The male 

rat’s sexual behavior was monitored for 30 minutes. The 

2 rats were left in this environment for a total of  one 

hour, where the intact males were allowed full access to 

the female rat. 

Perfusion
Immediately after the sexual behavior test the rats 

were anesthetized using pentobarbital (200 mg/kg i.p.), 

treated intracardially with 1mL of  heparin to prevent 

blood clots, and perfused intracardially with 50 mL of  

saline followed by 200 mL of  4% paraformaldehyde. 

Brains were removed and stored in a refrigerated 20% 

succrose/.1M sodium phosphate buffer for a period of  

1 week.
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Sectioning and Histology
One week following the original test day coronal 

sections were cut at 40 μm using a cryostat and collected 

for both male and female rats. Subsequently the sections 

were prepared for measuring Fos immunoreactivity. (For 

procedure see: Robertson, G. S., Pfaus, J. G., Atkinson, 

L. J., Matsumura, H., Phillips, A. G., and Fibiger, H. C. 

1991 Sexual behavior increases c-fos expression in the 

forebrain of  the male rat. Brain Research, 564, 352-357) 

Computer Analysis
Ensuing the staining procedure, the brain sections 

were analyzed using the computer software ImageJ and 

Mayachitra imago. Using this software, the quantity of  

Fos immunoreactive neurons was determined, the total 

area (in pixels) and density (count per pixel) were also 

reported. 

Results
Following sexual behavior, the induction of  Fos-IR 

was measured in the mPOA of  the 2 male rat groups. 

The descriptive statistics for the sexually experienced 

male rats that participated in 1-hour of  copulatory 

behavior prior to perfusion depicted a mean Fos-IR 

count (the number of  Fos immunoreactive neurons) of  

263.5000 ± 36.65492 (SEM). The mean Fos-IR count 

for the inexperienced male rats exposed to the same con-

ditions was 28.7500 ± 15.98632. Fos-IR was also mea-

sured in the VMH for the 2 female rat groups. The mean 

for the sexually experienced female rats showed a mean 

Fos-IR count of  153.0000 ± 34.21257. Inexperienced 

female rats under the same conditions had a mean Fos-

IR count of  38.2500 ± 22.79757.

A one-way ANOVA test was used to evaluate the effect 

of  sexual experience on c-fos expression in the mPOA 

(males) and VMH (females). The present study showed 

there to be a significant main effect of  sexual experience 

on Fos immunoreactivity within the mPOA of  male rats 

postcopulatory behavior, F1,6=34.46062,p<0.05. This 

study also revealed a significant main effect of  sexual 

experience on Fos-IR in the VMH of  female rats follow-

ing sexual behavior, F1,6=7.79040, p<0.05.

Discussion
The results of  this study were consistent with the 

hypothesis presented. Sexual experience in male rats 

was found to have increased the number of  Fos im-

munoreactivte neurons within the mPOA. In addition, 

sexual experience in female rats (OVX) was observed to 

augment the number of  Fos immunoreactive neurons in 

the VMH. The literature relevant to this topic supports 

the finding presented within this paper.

Rats depict a pattern of  sexual behavior that has 

been appropriately described as “opportunistic,” as they 

will copulate under a variety of  circumstances. Unlike 

the relative uninterrupted intervals of  copulation that 

results in an orgasm in humans, rat copulation consists 

of  bouts of  intromissions coupled with a sequence of  

multiple ejaculations. The male rat’s ability to gain in-

tromission is completely dependent on the willingness 

of  a sexually responsive female (Pfaus, Kippin& Cen-

teno, 2001). Using a female rat for a sexual behavior 

study that was not primed with an estradiol/progester-

one treatment has been reported to result in increased 

intromission and mount latencies on the part of  the 

male (Pfaus, 1996). This evidence supports the data 

that was collected in the present study. Sexually experi-

enced female rats (OVX), primed for copulatory behav-

ior, participated more often in sexually related behavior 

as reflected by the Fos-IR data. The present study did 

not distinguish if  the increased Fos-IR in the VMH of  

sexually experienced female rats was due to the estra-

diol/progesterone priming treatment or due to previous 

exposure to male rats. A future study may involve deter-

mining which condition, sexual experience or hormonal 

priming, more directly increases sexual activity based 

on the Fos-IR observed within the female rat VMH fol-

lowing copulation.

Previous studies suggest copulatory experience of  

having a pronounced effect on sexual behavior and re-

productive processes within male rats. When compared 

to sexually inexperienced males, sexually experienced 

males have been shown to possess larger testes (Drori 

& Folman, 1964), heavier penises (Herz, Folman, & Dro-

ri, 1969), as well as increased secretions from auxiliary 

sex glands (Drori & Folman, 1964). Similar to its role 

in physiological change, sexual experience has been ob-

served to alter behavior in the male rat that is specific for 

copulation. One such behavior displayed by intact sexu-

ally experienced males was the ability to preferably select 

odors specific to receptive female over those of  sexually 

non-receptive females. This differed from sexually inex-

perienced males, as they do not display a significant bias 

based on olfactory cues for receptive or non-receptive fe-

males (Carr, Loeb & Dissinger, 1965; Carr, Loeb & Wy-

lie, 1966). The literature suggests male rat copulation 

can be also affected by context. Sexually naïve males are 

more sensitive to the unfamiliarity of  a testing situation 

and as a result will display longer mount and intromis-

sion latencies, whereas sexually experienced males are 

not susceptible to the same disruptive effects of  novelty 

stress on copulation and will respond immediately to the 

presentation of  a sexually receptive female with the ini-

tiation of  copulation. Sexually inexperienced males, ex-

posed to similar novelty conditions, will ignore a sexu-

ally receptive female for a long period of  time (Pfaus & 

Wilkins, 1995). Lastly, male rats with sexual experience 

have been shown to respect female sexual resistance and 

will either actively search for another available female or 

cease copulation completely (Pfaus, 1996). These stud-

ies suggested that sexually experienced male rats would 

spend more time participating in copulation, as opposed 

to non-sexually experienced male rats in the presence of  

a sexually receptive female. The results of  the present 

study, regarding the quantity of  Fos-IR neurons in the 

mPOA of  male rats, confirm the observations reported 

in the literature. Previous studies indicate that sexual 

experience in the male rat increase subsequent sexual 
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performance thus increasing the amount of  sexual ac-

tivity during a period of  copulatory behavior has been 

shown to directly result in the escalation of  the quan-

tity of  c-fos expressed within the mPOA of  the male rat 

brain. A male rat’s sexual experience not only induces 

change in physiological structures responsible for inte-

grating sensory informational cues that proceeds sexual 

activity but in observable behavioral characteristics spe-

cific for sexual performance as well. Sexual experience in 

the male rat ultimately increases an individual’s sexual 

performance during copulatory behavior, for it decreases 

mount and intromission latencies when compared to the 

copulatory activity of  sexually naïve rats. 

The current study indicates the male rat can learn 

when it is necessary to inhibit sexual advances when 

faced with a sexually nonresponsive female in an effi-

cient manner based on prior experience. These results 

challenge the notion that rats cannot serve as a human 

model for sexual behavior because of  a lack of  advanced 

cognitive control of  sexual behavior. In fact, rats that 

were sexually experienced displayed increased levels of  

sexual performance due to the fact they had acquired 

behavior specific for copulatory activity. In particular, 

behavior such as increased ability to differentiate be-

tween sexually receptive and non-sexually receptive fe-

males and the inability to be affected by the context of  

an experimental environment amongst the presence of  

a receptive female are examples of  two behavioral traits 

observed in sexually experienced male rats that would 

increase their sexual performance and ultimately mani-

fest in an increase in c-fos expression in the mPOA. Us-

ing rats as a model for sexual behavior, a future study may 

investigate administering increasing doses of  alcohol to 

male rats to assess how coital performance is affected by 

alcohol as a central nervous system depressant. By using 

c-fos activation as a means of  metabolically marking the 

poly-synaptic pathway involved in copulatory behavior, 

it would be possible to examine the difference in syn-

aptic activation histologically as well as quantitatively 

between groups of  rats treated with alcohol and those 

who are not and compare it to their sexual performance. 

A measurement of  Fos IR cells, as such, may provide 

insight to the afferent and efferent connections of  the 

mPOA and indicate their importance in the integration 

of  sexual and hormonal cues in the male rat. The be-

havioral aspect of  this study could investigate alcohol’s 

effects on sexual performance within experienced male 

rats and determine if  there exists a similar relationship 

between alcohol consumption and its behavioral effects 

on male human sexual function. 
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What sparked your interest in psychology?

I wanted to explore the complexities of  the human mind. I also wanted to learn more about mental health issues 

from the perspective of  clinical psychology. 

What led you to this topic?

I always found it impressive that so many students at Princeton University decide to study abroad, either as 

international students or students participating in semester or summer study abroad programs. I was curious to 

learn what qualities might enable them to thrive in settings outside their comfort zones.

Did you have a mentor and how did you get involved with him/her?

Yes, I worked closely with Professor Nicole Shelton on this project. I joined her “JP lab” to work with her and 

other students doing projects related to interpersonal attraction and rejection. 

How long have you been working on this paper? 

What has the process been like for you? I wrote this paper for my fall term junior paper so I worked on it for 

about a semester. I picked it up again when it was accepted to this journal and spent the last couple of  months 

editing it in preparation for publication. This process has provided me with a valuable glimpse into the world 

of  academia. 

What was it like to be an undergraduate student completing your own research project?

It was a rewarding experience that deepened my appreciation for psychological research. 

Kristen Kim

Kristen Kim is currently a senior at Princeton University working 

towards an A.B. degree in psychology and a certificate in East 

Asian Studies. She plans to pursue a career in psychiatry and hopes 

to attend medical school in the near future. 
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Distance from Home, Study Abroad Experience, and Rejection Sensitivity

Kristen Kim
Princeton University

The current study examines how college students’  distance from home and study abroad experience relate to their sen-

sitivity to social rejection. The hypothesis was that students who attend school farther from home or have experience 

studying abroad would have lower rejection sensitivity, and that these relationships could be explained by greater at-

tachment security. The participants included 122 Princeton University undergraduates, twenty of  whom had study 

abroad experience. While the distance between the students’  homes and college did not predict rejection sensitivity, 

the results indicated that greater study abroad experience was related to lower rejection sensitivity. This correlation, 

however, could not be explained by attachment security. Further research is necessary to clarify the causal directional-

ity and mechanisms behind this relationship.

F
or many emerging adults, college is a time of  

leaving home and venturing out into the world 

at large. College students often explore new so-

cial environments by attending schools far away from 

home or by participating in study abroad programs. At 

Princeton University, where the current study was con-

ducted, eleven percent of  the total undergraduate stu-

dent body consists of  international students attending 

college outside of  their home countries (The Trustees 

of  Princeton University, 2011). An additional approxi-

mate eighteen percent of  students choose to participate 

in the school’s diverse study abroad programs. Because 

emerging adulthood (ages 18 to 25) is a stage of  life 

during which individuals learn to develop intimate rela-

tionships, both in friendship and love, it is important to 

study the implications of  exploring new social settings 

during these years (Arnett, 2000).

According to attachment theory, children develop 

lasting mental models of  themselves and of  others based 

on early experiences with their caregivers (Bowlby, 1969, 

1973, 1980, as cited in Downey & Feldman, 1996; Hazan 

& Shaver, 1987). Children who consistently experience 

acceptance from their caregivers develop a secure work-

ing model of  relationships. Securely attached children 

are able to explore new social settings because they rely 

on their caregivers as a secure base (Ainsworth, Blehar, 

Waters, & Wall, 1978). If  such an attachment style per-

sists into adulthood, securely attached adults can contin-

ue to explore and thrive in new social settings. Thus, it is 

possible that secure attachment enables emerging adults 

to explore new environments during their college years. 

Significant attention has been given to adult attach-

ment styles and the ways in which they impact relation-

ship tendencies (e.g., Ainsworth, 1989; Bartholomew & 

Horowitz, 1991; Feeney & Noller, 1990). Bartholomew 

and Horowitz (1991) developed a four-category model 

for attachment styles among young adults that include 

one secure style (comfortable with intimacy and autono-

my) and three insecure styles: preoccupied (preoccupied 

with relationships), dismissing (dismissing of  intimacy 

and counter-dependent), and fearful (fearful of  intimacy 

and socially avoidant). Although individuals rarely fall 

perfectly into only one of  these, the categories nonethe-

less are useful in describing how individuals are inclined 

to view themselves and others. For instance, secure in-

dividuals are those who have positive self-regard and do 

not avoid intimacy with others as a result of  expecta-

tions of  rejection or other negative consequences. They 

are more likely to see themselves as friendly and good-

natured, and to view others as well-intentioned, reliable, 

and trustworthy, which in turn facilitates healthier re-

lationships (Hazan & Shaver, 1987; Simpson, 1990). In-

dividuals with high adult attachment security are also 

more likely to experience greater interdependence, com-

mitment, trust, and satisfaction in romantic relation-

ships (Simpson, 1990). 

On the other hand, insecure individuals either re-

quire others’ acceptance for positive self-regard or avoid 

close contact with others, which makes it difficult to de-

velop and maintain healthy relationships (Bartholomew 

& Horowitz, 1991). These individuals have higher lev-

els of  rejection sensitivity, which is defined as general-

ized expectations and anxiety about whether significant 

others (i.e., family, friends, or lovers) will meet or reject 

one’s needs for acceptance (Downey & Feldman, 1996). 

Rejection-sensitive individuals anxiously expect, readily 

perceive, and overreact to rejection. For example, they 

are more likely to incorrectly perceive others’ ambigu-

ous words or behaviors as rejecting because they are 

oriented to expect rejection instead of  acceptance. This 

false perception of  rejection can then lead to detrimen-

tal consequences such as hostility, dejection, emotional 

withdrawal, and jealousy, and can ultimately place rela-

tionships with significant others in jeopardy. 

Based on this wealth of  research, the current study 

examines how emerging adults’ exploration of  new so-

cial settings during college is related to their social de-

velopment. The overarching hypothesis is that emerging 

adults who choose to attend college at greater distances 

from home or to study abroad tend to be less sensitive to 

rejection, and that this can be explained by their greater 

attachment security. Although this research is based on 
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correlations and thus will not provide the causal direc-

tionality of  these hypothesized relationships, it serves as 

the first step in identifying the existence and nature of  

these associations.

Method
Participants

The participants were Princeton University un-

dergraduate students of  at least 18 years old. The par-

ticipants consisted of  122 students (81 females and 41 

males). Nearly half  the participants were White/Cauca-

sian (49.2%) and the remaining participants were Asian 

(30.3%), African American (8.2%), Hispanic (8.2%), or 

of  another race or ethnicity (4.1%). The participants 

represented students from all classes: freshmen (39.3%), 

sophomores (21.3%), juniors (22.1%), and seniors 

(17.2%). Twenty of  the students (16.7%) studied abroad 

(in a country other than the one they indicated as their 

“home”) for at least one full semester (12 weeks). Study 

abroad students included both Princeton internation-

al students and those who participated in Princeton’s 

study abroad programs. Participants received no com-

pensation for their participation. 

Materials
Distance from home rating: Actual and subjec-

tive. Participants completed a questionnaire regarding 

their distance from home. The questionnaire addressed 

both the participants’ actual and subjective distance from 

the place that they consider their home. Actual distance 

from home was coded on a 4-point scale according to 

regions of  the United States (1 = Northeast, 2 = South-

east and Middle West, 3 = West, Southwest, Alaska, and 

Hawaii, 4 = Outside US; See Figure 1). Two participants 

did not indicate a specific place they considered home 

and their data were excluded from all analyses involving 

the “actual distance from home” measure. The partici-

pants also rated their subjective distance from home, or 

how far they feel from home, on a 7-point scale (1 = Not 

far and 7 = Very far). 

Study abroad experience rating. Participants also 

stated whether or not they have had experience study-

ing abroad either in college or before, and if  so, where 

and for how long their experience was. The participants 

who indicated that they studied abroad for at least one 

semester (12 weeks) and international students who are 

studying abroad by attending college away from their 

home country were coded as having study abroad expe-

rience; those who did not indicate they studied abroad, 

or studied abroad for less than one semester, were coded 

as not having study abroad experience.

Adult attachment security rating. The Relation-

ship Questionnaire (RQ), which was originally developed 

by Bartholomew and Horowitz (1991), was used in the 

current study to determine participants’ level of  adult 

attachment security. Participants read the descriptions 

of  four different attachment styles (security, preoccupa-

tion, dismissing-avoidance, and fearful-avoidance) and 

then ranked how much they agreed or disagreed with 

each of  the descriptions on a 7-point scale (1 = disagree 

strongly and 7 = agree strongly). The participants’ at-

tachment security rating was their level of  agreement 

with the description for attachment style A, or “secu-

rity”: “It is easy for me to become emotionally close to 

others. I am comfortable depending on them and having 

them depend on me. I don’t worry about being alone or 

having others not accept me.” 

Rejection sensitivity rating. The Rejection Sen-

sitivity Questionnaire (RSQ), which was originally de-

veloped by Downey and Feldman (1996), was used to 

determine the participants’ sensitivity to rejection. The 

questionnaire contained eight items that asked for par-

ticipants’ imagined reactions to social situations com-

mon to college students. The Cronbach’s alpha for in-

ternal consistency for the eight items was an acceptable 

value of  .770. The scenarios involved the possibility 

that the participant would experience rejection from 

their boyfriend/girlfriend, peers, or parents. For exam-

ple, one scenario involving a potential rejection from a 

boyfriend/girlfriend stated, “You call your boyfriend/

girlfriend after a bitter argument and tell him/her you 

want to see him/her.” One scenario involving a poten-

tial rejection from a friend stated, “You approach a close 

friend to talk after doing or saying something that seri-

ously upset him/her.” And one scenario involving a po-

tential rejection from parents stated, “After graduation, 

you can’t find a job and ask your parents if  you can live 

at home for a while.” 

After reading the description of  each situation, the 

participants answered the following questions: (1) How 

concerned or anxious would you be about how the other 

person would respond? (2) How do you think the other 

person would be likely to respond? The participants rat-

ed their level of  concern on a 6-point scale (1 = not con-

cerned and 6 = very concerned) and their expectancy 

of  acceptance on a 6-point scale (1 = unlikely and 6 = 

likely). A score of  rejection sensitivity for each situation 

Figure 1. Regions of  the United States

Retrieved from: http://teach.fcps.net/trt14/US%20Regions/usregions.

htm
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was calculated by multiplying the level of  rejection con-

cern (the response to question 1) by the reverse score of  

the level of  acceptance expectancy (so, for example, a 

score of  6 reverses to 1, 5 reverses to 2, and so on) (the 

response to question 2). A composite rejection sensitiv-

ity score was obtained for each participant by computing 

the mean score for the eight situations. 

Procedure
The current study examines the relationship be-

tween distance from home and rejection sensitivity as 

well as the relationship between study abroad experi-

ence and rejection sensitivity. Participants were recruit-

ed through emails sent to various student group email 

lists. The emails contained a link to an online question-

naire. When the participants responded to the invitation 

to participate in the study, they were presented with a 

consent form and a questionnaire regarding basic de-

mographic information, actual and subjective distance 

from home, and study abroad experience. The students 

were then presented with the RQ and RSQ. The order 

that the RQ and RSQ were presented was randomized 

among participants. Finally, the participants were pre-

sented with a debriefing form including a more detailed 

explanation on the current study and an opportunity for 

them to withdraw their data from the study. 

Results
Distance from home analysis

Pearson product-moment correlation coefficients 

were computed to assess the relationship between dis-

tance from home, both subjective and actual, and rejec-

tion sensitivity. There was neither a significant correla-

tion between actual distance from home and rejection 

sensitivity  (r = -.078, n = 120, p = .397), nor between 

students’ subjective distance from home and rejection 

sensitivity, (r = .119, n = 122, p = .190). Because these 

data failed to support the primary relationship predicted 

about distance from home and rejection sensitivity, fur-

ther analysis to determine the role of  attachment secu-

rity was not necessary. 

It is worthy to note that the correlation between 

actual distance from home and subjective distance from 

home was not significant (r = .468, n = 120, p = 1.66). In 

other words, the students’ objective distance from home 

did not necessarily correspond to their subjective per-

ception of  their distance from home.

Study abroad experience analysis
Pearson product-moment correlation coefficients 

were also computed to assess the relationship between 

study abroad experience and rejection sensitivity. Con-

sistent with the hypothesis, there was a moderate nega-

tive correlation between study abroad experience and 

rejection sensitivity (r = -.320, n = 122, p < .01). This 

data indicated that students with study abroad experi-

ence tended to have lower rejection sensitivity scores. 

Students with greater attachment security scores tend-

ed to have lower rejection sensitivity (r = -.322, n = 122, 

p < .01), but there was no significant relationship be-

tween study abroad experience and attachment security 

(r =.150, n = 122, p = 0.099). Therefore, although study 

abroad experience and attachment security indepen-

dently correlated with rejection sensitivity, the hypoth-

esis that attachment security acts as the explanation for 

the relationship between study abroad experience and 

rejection sensitivity did not hold.

Discussion
The current study tested the hypothesis that dis-

tance from home and study abroad experience nega-

tively correspond to rejection sensitivity among college 

students, and that this relationship can be explained by 

attachment security. However, neither students’ actual 

distance nor subjective distance from home was sig-

nificantly associated with rejection sensitivity, so the 

relationship between distance from home and rejec-

tion sensitivity was not supported. There also existed 

no significant relationship between actual and subjec-

tive distance, meaning that individual differences exist 

in the perception of  distance from home. For example, 

two students from the same region may have disparate 

ratings for how far they feel from home because of  dif-

ferences between the individuals’ personalities and pre-

vious experiences traveling away from home. 

One potential reason that the predicted relationship 

between distance from home and rejection sensitivity 

was not confirmed may be that this relationship is ren-

dered insignificant in the face of  other more important 

considerations involved in college decisions. For exam-

ple, individuals may place greater weight on qualities, 

such as the cost of  tuition, academic resources, or athlet-

ics, than on location when determining which college to 

attend. Therefore, although there may exist a relation-

ship between the distance one wishes to travel outside 

of  one’s comfort zone and one’s level of  rejection sensi-

tivity, the distance that one actually ends up traveling to 

college may not reflect this relationship.

The results, however, supported the hypothesis re-

garding the relationship between study abroad experi-

ence and rejection sensitivity. The moderate negative 

correlation between the two measures indicates that stu-

dents who study abroad during their college years tend 

to have lower rejection sensitivity. This suggests that 

students who study abroad are better at dealing with 

rejection from significant others and may consequently 

enjoy healthier and more satisfying relationships. How-

ever, contrary to the original hypothesis, there was no 

relationship found between study abroad experience and 

attachment security. Attachment security did not ex-

plain the relationship between study abroad experience 

and rejection sensitivity.

Further research on the potential causal relationship 

between study abroad experience and rejection sensitiv-

ity is warranted. The hypothesis assumed that people are 

willing to study abroad because they have secure attach-

ment and low rejection sensitivity. However, it is possible 

that studying abroad serves as an experience that stimu-
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lates social growth and contributes to students’ ability 

to deal with rejection. For example, research has found 

that students who study abroad report increased levels 

of  international political concern, cross-cultural inter-

est, and cultural cosmopolitanism (Anderson, Lawton, 

Rexeisen, & Hubbard, 2006; Carlson & Widaman, 1988). 

Students who decide to travel abroad may not necessar-

ily be better at dealing with rejection prior to their trip, 

but by experiencing new settings and meeting different 

people, they may gain new attitudes that help them be-

come more capable of  developing intimate bonds with 

others. A future study could compare questionnaires on 

rejection sensitivity before and after their study abroad 

experience to clarify the direction of  the relationship.

On a broader scope, these findings can help schools 

and other organizations in designing better study abroad 

programs and also adjustment programs for interna-

tional students. As colleges aim to build up competent 

leaders for a globalizing world, opportunities to travel 

abroad will become increasingly prevalent. Because 

emerging adulthood is a critical time for individuals’ 

social development, it is important to understand the 

advantages and disadvantages of  spending significant 

periods of  time away from home during these years. 
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What sparked your interest in psychology?

Even as a child I have always been interested in psychology, but what truly sparked my interest was what I 

learned in the psychology course I took with Professor Steve Schuetz back at the University of  Central Mis-

souri.

What led you to this topic?

While entering data for Dr. Berley-Patton’s survey, I wondered whether those who were giving wrong answers 

for the HIV knowledge questions were the same people that had high sigma towards those with HIV. I asked 

Erin Moore some of  these questions, and she suggested that I write a paper about it.

Did you have a mentor and how did you get involved with him/her?

In addition to Dr. Berley-Patton’s patronage, Erin has been a huge influence on me. Without her invaluable sup-

port and assistance with this project, I never could have completed it.

How long have you been working on this paper? What has the process been like for you?

I’ve been working on this paper for over a year now, and it’s been quite the experience. I’ve certainly had to learn 

some patience in the intervening year.

What was it like to be an undergraduate student completing your own research project?

It was very exciting. Before I started working on this project, I had been dreading the research that would be 

involved with graduate school. Thanks to this project, I learned how much I enjoy working on research.

Thomas Schleicher

Thomas Schleicher is an undergraduate research assistant for Dr. Berk-

ley-Patton at the University of  Missouri-Kansas City. He is expecting to 

graduate with honors in May of  2013 with a double major in Psychol-

ogy and Philosophy. After graduation, he hopes to pursue a doctorate in 

Psychology.
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HIV Stigma and Knowledge in the African American Church Community

Thomas Schleicher
University of  Missouri-Kansas City

HIV is a significant problem among African Americans, a population that represents 44% of  new HIV cases each 

year. Previous research has shown the effectiveness of  the African American church in implementing health inter-

ventions for African Americans. Yet, as more studies begin to address HIV in the African American church, there is 

limited research on exploring HIV stigma and knowledge in this setting. Previous studies have shown the relation-

ship between HIV knowledge and stigma. The detrimental effects of  HIV stigma and knowledge on prevention of  

HIV have also been shown. This paper used survey data from 538 African American church affiliates to study how 

HIV knowledge and HIV-related stigma variables (e.g., fear of  HIV-positive people, belief  that HIV-positive people 

are responsible for their illness) are related to demographic variables (e.g., sex, age, education), religiosity, and HIV 

testing. Males and older age were found to be associated with beliefs that people with HIV are responsible for their 

illness. Higher participation in formal practices of  religiosity (e.g., church attendance, reading scripture, meditation) 

was correlated with not trusting scientists to be truthful about HIV and with lower confidence in being tested for 

HIV. Formal practices of  religiosity and non-heterosexual orientation were found to be associated with lower levels 

of  HIV knowledge. This study’s findings can be used to develop comprehensive HIV stigma messages to enhance 

church-based HIV intervention components for the African American.

H
uman immunodeficiency virus (HIV) has been a 

significant health concern in the United States 

since the 1980s (Centers for Disease Control 

and Prevention [CDC], 2012). HIV impacts the im-

mune system’s ability to fight diseases in the body, and 

is primarily transmitted through sexual contact and 

contaminated needles. Advanced HIV infection leads to 

development of  acquired immune deficiency syndrome 

(AIDS), diagnosed when the person’s immune system 

has been severely compromised. Without early diagno-

sis and proper management with medication, HIV infec-

tion results in developing numerous other illnesses, such 

as cardiovascular disease, liver and kidney disease, and 

cancer. Those infected often show few to no symptoms 

early on, resulting in a lack of  screening for those at 

risk.

Through 2010, it is estimated that 636,048 people 

with an AIDS diagnosis had died in the United States 

(CDC, 2013a).  Prevalence data available up to 2009 

noted that of  those who had died with an AIDS diagno-

sis, more than 250,000 were African Americans (CDC, 

2013b). According to the CDC (2013), in 2010 African 

Americans made up only 12-14% of  the United States 

population but accounted for 44% of  all new HIV infec-

tions in the United States. Because African Americans 

have been affected so disproportionately by HIV/AIDS, 

it is essential to increase efforts to reduce HIV transmis-

sion and promote HIV screening among African Ameri-

cans.

Churches are an important aspect of  African Ameri-

can culture. A national study by the Pew Forum on Re-

ligion and Public Life (2007) found that 59% of  African 

Americans attend church once a week or more. African 

American churches have historically had a strong influ-

ence on the African American community concerning 

spiritual, social, and public health issues (Berkley-Patton 

et al., In Press). In particular, the church has addressed 

health issues through existing church activities, such as 

preaching, church education classes, and health promo-

tion programs (Khosrovani, Poudeh, & Parks-Yancy, 

2008; Muturi & Soontae, 2010). Studies have shown that 

the African American church is a practical setting for 

addressing health issues related to HIV (Berkley-Pat-

ton et al., 2010; Derose et al., 2010). Khosrovani et al. 

(2008) surveyed an African American church population 

in Texas, and 90% believed that the churches must get 

involved in educating the public about HIV/AIDS. 

HIV-related stigma is considered one of  the major 

barriers for developing effective HIV prevention and 

care programs in the general population (Herek, Capi-

tanio, & Widaman, 2002; Reidpath & Chan, 2005) and 

in the African American church (Berkley-Patton et al., 

In Press; Fullilove & Fullilove, 1999). Deacon (2006) 

defined stigma as a complex social process involving 

blame placed on a specific group for having a prevent-

able or controllable illness with a cause that is identified 

by society as being taboo. These groups then experi-

ence perceived status loss in society, which could lead 

to discrimination. Fear of  being stigmatized has been 

found to prevent individuals from seeking HIV testing, 

disclosing their HIV status, and seeking treatment (Sen-

gupta et al., 2011). Indeed, to expand HIV prevention 

and testing in the African American community, par-

ticularly in churches, HIV-related stigma will need to be 

better understood and addressed. 

There are a number of  personal demographic and 

belief  factors that are related to HIV stigma. For ex-

ample, Collani, Grumm, and Streicher (2010) found 

high levels of  stigma to be associated with older age, 

negative attitudes towards homosexuality, and lower 

levels of  contact with HIV positive persons. Herek et 

al. (2002) found that mistrust of  HIV experts is related 
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to high HIV stigma. Muturi and Soontae (2010) found 

high religiosity and low levels of  education to be predic-

tors of  HIV stigma in the African American community. 

One of  the most consistent correlates of  HIV stigma 

has been an inaccurate belief  about HIV, especially about 

the transmission of  HIV (Collani et al., 2010; Herek et 

al., 2002; Herek, Capitanio, & Widaman, 2005; Muturi & 

Soontae, 2010).  Examples of  inaccurate beliefs would 

include that HIV can be transmitted through casual con-

tact such as sharing a drinking glass, through a cough or 

sneeze, (Herek et al., 2002) or that HIV could be trans-

mitted between two individuals who do not have HIV 

(Herek et al., 2005).

Herek et al. (2005) found several predictors for cor-

rect and incorrect beliefs about HIV (HIV knowledge). 

They found that higher levels of  education and higher 

income were predictors of  accurate beliefs about HIV. 

They also found women to be more likely to have the 

false belief  that HIV can be transferred between indi-

viduals without HIV. African Americans of  both sexes 

were also more likely than non-African Americans to be-

lieve that HIV can be transmitted between two healthy 

individuals, even after controlling for income, mistrust 

of  health experts, and education. 

This study sought to explore the relationship be-

tween HIV stigma and HIV knowledge and the follow-

ing personal factors: a) religiosity, b) HIV testing, c) per-

ceptions about HIV, and d) demographics among African 

American church members and community members 

who used church outreach services (e.g., food pantries, 

social services).

Methods
Participants and Procedures

 Participants aged 18 to 64 were recruited from 

four African American churches and their affiliated com-

munity outreach activities in the Kansas City metro-

politan area. The original sample consisted of  542 par-

ticipants; however, four participants were removed for 

not responding to any stigma items, resulting in a final 

sample of  538.

The majority of  the sample was female (63.8%, n 

= 343), heterosexual (85.1%, n = 458), and had some 

form of  insurance (72.5%, n = 390). The sample was 

more heterogeneous on education and income. A third 

33.3% (n = 179) of  the sample had only a high school 

education or lower, and (36.1%, n = 194) of  participants 

had a college education or higher. In regards to income, 

18.6% (n = 100) of  the sample made less than $1,000 per 

month and 33.3% (n = 179) of  the sample reported their 

monthly household income as greater than $3,000 per 

month. See Table 1 for a description of  the sample and 

frequency values for all key variables. 

Participants completed a survey after church servic-

es for the baseline stage of  Taking It to the Pews (TIPS) 

project, an HIV education and screening intervention 

in African American churches. In order to ensure ano-

nymity, no personal identifiers were collected during 

data collection. Participants received $10 upon comple-

tion of  the survey, which took approximately twenty to 

thirty minutes. All study procedures were approved by 

the University of  Missouri-Kansas City Institutional 

Review Board.

Measures
HIV-Related Stigma. Stigma was measured with 

five items adapted from national studies on HIV/AIDS 

stigma (Herek, 1999; et al., 2002). Stigma items includ-

ed: “How comfortable would you be sharing a pew with 

an HIV positive person?” (labeled as “Comfortable”), 

“How strongly would you agree or disagree that HIV+ 

people are responsible for their illness?” (labeled as “Re-

sponsible”), “How strongly would you agree or disagree 

that scientists and doctors can be trusted to tell the 

truth about HIV?” (labeled as “Truth”), “How afraid are 

you of  people who are infected with HIV?” (labeled as 

“Afraid”), and “If  you were going to be tested for HIV, 

how concerned would you be that you might be treated 

differently or discriminated against if  you test results 

were positive for HIV?” (labeled as “Concerned”). Par-

ticipants responded using four-point Likert scales, with 

higher scores indicating higher stigma. These items had 

poor reliability as a scale (Ơ�= .36), so they were ana-

lyzed as separate items.

HIV Knowledge. Participants answered ten items 

regarding HIV knowledge (e.g., “A person can get HIV 

by using a cup or plate that has been used by a person 

with HIV/AIDS;” “It is possible to get HIV when a per-

son gets a tattoo”), adapted from the HIV Knowledge 

Questionnaire, with response categories “true,” “false,” 

and “don’t know” (Carey, Morrison-Beedy, & Johnson, 

1997). Correct responses were coded as “1” and incor-

rect or do not know responses were coded as “0.” All 

items were summed to create a sum score with higher 

scores indicating more knowledge.

Religiosity. Participants reported their church de-

nomination. They then indicated whether they were a 

member of  the church in which they completed the sur-

vey, and if  yes, whether they had a leadership role in the 

church. Religious beliefs and behaviors were measured 

with a seven-item version of  the Religious Background 

and Behavior (RBB; Connors, Tonigan, & Miller, 1996) 

scale on participants’ engagement in church activities in 

the past year using an eight-point Likert scale (Never = 

0 to More than once a day = 7) and one item regarding 

their description of  their religiosity (atheist, agnostic, 

unsure, spiritual, religious). The RBB was examined 

by its subscales: God Consciousness (e.g., description, 

thought of  God, prayed) and Formal Practices (e.g., 

meditation, attended a worship service, read scriptures 

or holy writings, had direct experiences with God). 

HIV Testing. Participants were asked how many 

times they had been tested for HIV in their lifetime and 

how confident they were that they would be tested in the 

next 12 months on an 11-point Likert scale (0 = “Not 

confident I will get tested” to 10 = “Very confident I will 

get tested”).

Perceptions About and Exposure to HIV Issues. 
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Participants completed an item that assessed their opin-

ion of  how serious HIV/AIDS was in their community, 

responding on a four-point Likert scale (0 = Not at all to 

3 = Very serious). Participants also reported the number 

of  people they knew who are infected with HIV. Finally, 

they reported whether their church had discussed the 

following five topics in the past six months: HIV/AIDS 

testing, how HIV/AIDS is transmitted, how to prevent 

HIV/AIDS, assessment of  personal risk for HIV, and 

any other topics related to HIV/AIDS. 

Demographics. Participants provided demographic 

information including age, sex, race, sexual orientation, 

relationship status, number of  children, highest level 

of  education, health insurance, and average monthly 

household income.

Data Analysis
Correlational analyses will be conducted with all 

continuous items (e.g., HIV stigma, HIV knowledge, 

age, religiosity, number of  times tested for HIV, confi-

dence in likelihood of  future HIV testing, number of  

HIV positive people known) to identify the variables sig-

nificantly correlated with stigma items and knowledge 

score. One-way analysis of  variances (ANOVAs) and in-

dependent t-tests were conducted with categorical vari-

ables (e.g., sexual orientation, race, relationship status, 

education, health insurance, income, having children, 

church membership, opinion on seriousness of  HIV, 

exposure to HIV topics in church) as the independent 

variables and stigma items and knowledge score as the 

dependent variables.

Results
Religiosity. There were two significant correla-

tions: the stigma item Truth was positively correlated 

with Formal Practices and HIV knowledge was nega-

tively correlated with Formal Practices, as shown in 

Table 2. There were no significant stigma or knowledge 

differences regarding the participants’ religious denomi-

nation or whether the participant was a church member 

or a community member. There was a significant differ-

ence regarding church leadership and the stigma item 

Afraid, t(351.07) = 2.79, p < .01. Participants who had a 

leadership role in church were less afraid of  those with 

HIV (M = .44, SD = .72) than those who did not have a 

leadership role (M = .66, SD = .87).

HIV testing. Confidence in likelihood of  future test-

ing was positively correlated with Knowledge, and the 

number of  HIV positive people known was negatively 

correlated with the stigma item Responsible. See Table 

2 for additional correlations.

Perceptions and exposure regarding HIV issues. 
There were no significant stigma or knowledge differ-

ences regarding whether one’s church had talked about 

HIV/AIDS testing, how to prevent HIV/AIDS, or oth-

er topics related to HIV/AIDS. There was a significant 

difference regarding how serious one perceived HIV/

AIDS to be and knowledge score, F(3, 494) = 4.11, p < 

.01. Participants who did not consider HIV/AIDS to be 

a serious issue at all had a lower knowledge score (M = 

5.82, SD = 2.52) than those who perceived HIV/AIDS 

to be a somewhat serious issue (M = 7.52, SD = 1.61) or 

a very serious issue (M = 7.59, SD = 1.66).

There was a significant difference regarding wheth-

er one’s church had talked about how to get HIV/AIDS 

and the stigma item Concerned, t(491) = 2.55, p < .05. 

Participants who reported their church had talked about 

HIV/AIDS transmission were less concerned that they 

would be treated differently or discriminated against (M 

= 1.21, SD = 1.01) than those whose church had not dis-

cussed HIV/AIDS transmission (M = 1.52, SD = .99). 

Additionally, there was a significant difference regarding 

whether one’s church had talked about personal risk for 

HIV and the stigma item Comfortable, t(515) = -2.14, p 

< .05. Participants who reported their church had talked 

about personal risk for HIV were less comfortable shar-

ing a pew with an HIV-positive person (M = .91, SD = 

1.15) than those whose church had not discussed per-

sonal risk (M = .65, SD = 1.03).

Demographic factors. Age was negatively corre-

lated with both the stigma item Responsible and with 

Knowledge and positively correlated with the stigma 

item Afraid. There was also a significant difference re-

garding one’s sex and the stigma item Responsible, 

t(526) = -2.50, p < .05. More male participants (M = 

1.54, SD = .84) strongly agreed that people with HIV 

were responsible for their illness than female partici-

pants (M = 1.35, SD = .86). ). There were no significant 

stigma or knowledge differences found regarding race, 

relationship status, insurance, and parenthood.  

There was a significant difference found in how 

much education one has attained and score on the stigma 

item Afraid, F(4, 529) = 3.29, p < .05. Participants who 

completed high school only were more afraid of  people 

infected with HIV (M = .79, SD = .90) than those who 

had some graduate training or a graduate degree (M = 

.43, SD = .71). There was also a difference regarding 

how much education one attained and knowledge score, 

F(4, 505) = 6.77, p < .001. Those with only a high school 

degree had lower HIV knowledge (M = 6.95, SD = 1.76) 

than those who had some college or technical training 

(M = 7.61, SD = 1.74), had an associate’s or bachelor’s 

degree (M = 7.74, SD = 1.59), or had some graduate 

training or a graduate degree (M = 8.01, SD = 1.25). 

There were significant findings regarding one’s sex-

ual orientation. There was a difference regarding sexual 

orientation and how comfortable a participant was with 

sharing a pew with an HIV-positive person, F(4, 522) 

= 2.85, p < .05; those who chose not to disclose their 

sexual orientation were less comfortable (M = 1.26, SD 

= 1.21) than those who identified as heterosexual (M = 

.65, SD = 1.03). There was also a difference with how 

afraid a participant was of  people infected with HIV, 

F(4, 520) = 4.52, p < .001. Participants who chose not 

to disclose their sexual orientation were more afraid of  

HIV-positive individuals (M = 1.00, SD = 1.10) than 

those who identified as homosexual (M = .70, SD = 

1.25) or bisexual (M = .71, SD = 1.11). Finally, there 
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was a difference in HIV knowledge and sexual orienta-

tion, F(4, 496) = 8.99, p < .001; those who identified as 

heterosexual had greater knowledge (M = 7.65, SD = 

1.65) than those who identified as some other orienta-

tion (M = 6.18, SD = 1.67) or who chose not to disclose 

(M = 6.16, SD = 1.74).

There was a significant difference regarding one’s 

income and the stigma item Afraid, F(4, 469) = 4.34, p 

< .01. Participants who made more than $3000 a month 

were less afraid of  those with HIV (M = .50, SD = .78) 

than those who made $0-$1000 per month (M = .81, SD 

= .99) or $1001-$2000 per month (M = .84, SD = .93).

Discussion
In addressing religiosity, we determined that for-

mal religious practices such as attending church and 

studying scripture were associated with low knowledge 

of  HIV and with believing that scientists cannot be 

trusted to tell the truth about HIV. In order for HIV 

interventions to be more effective in the African Ameri-

can church setting, researchers should consider using 

a community-based participatory research approach, 

whereby African American church leaders and members 

are fully engaged in all phases of  the intervention proj-

ect (Israel, Eng, Schulz, & Parker, 2005). Their partici-

pation could greatly enhance delivery of  accurate HIV 

information in church settings and receptivity of  such 

information by church members and community mem-

bers who use church outreach services (Berkley-Patton 

et al., In Press). Future research should further explore 

how church leaders and members can serve as interven-

tionists in church-based intervention planning and im-

plementation and the effectiveness of  their participation 

assisting in reducing HIV stigma and increasing HIV 

knowledge. 

This study’s findings also indicated that HIV knowl-

edge is positively correlated with confidence in being 

tested for HIV within the next 12 months. This finding 

suggests that future church-based interventions intend-

ing to promote HIV testing should include an HIV edu-

cation component. In addition, we found that if  church 

members had talked about HIV transmission, they were 

less concerned that they would be treated differently 

if  they were diagnosed with HIV. Because studies have 

found that fear of  stigmatization tends to be associated 

with decreased testing for HIV (Sengupta et al., 2011), it 

will be important for future church-based interventions 

that focus on increasing access to HIV testing explore 

strategies to reduce fear of  stigmatization. Strategies 

from the Taking It to the Pews project suggested to 

reduce fear of  stigma include having the pastor of  the 

church model getting tested and encouraging all adults 

to be tested for HIV regardless of  their personal risk 

(Berkley-Patton et al., 2012). Unexpectedly, we discov-

ered that participants who had discussed how HIV is 

transmitted within church were less comfortable shar-

ing a pew with an HIV-positive person. This may be due 

to church members potentially sharing inaccurate in-

formation, as actual content discussed was not assessed 

in this study. Future studies should further explore this 

topic.

We also found that heterosexuals had more knowl-

edge about HIV than non-heterosexuals. It is especially 

important for interventions to address this issue with 

non-heterosexuals in the church, especially in light of  

the disproportionate prevalence of  HIV among African 

American men who have sex with men (Black AIDS In-

stitute, 2012; CDC, 2011). Again, the African American 

church could be an optimal setting to provide HIV trans-

mission, prevention, and screening information to ev-

eryone. However, consideration should be given to how 

communication of  this information could be conveyed in 

a non-judgmental, non-threatening manner. Further re-

search is needed on how to best tailor this information to 

the general church population and to segmented popula-

tions, such as non-heterosexuals, in the church setting.

It was found that being male was associated with the 

stigma item Responsible. Older participants were less 

likely to believe that those who are HIV positive are re-

sponsible for their illness, but more likely to be afraid of  

individuals who were HIV positive. Furthermore, par-

ticipants who had only completed a high school educa-

tion were more afraid of  HIV positive people. . We also 

found that those who chose not to disclose their sexual 

orientation were both less comfortable around and more 

afraid of  those with HIV. Anecdotally, some participants 

reported unfamiliarity of  terms related to sexual iden-

tification during survey completion. Clarifying these 

terms in future studies would likely increase accuracy 

of  results.

For HIV-stigma reduction interventions to be effec-

tive in the African American church going community, it 

is important to target men, older church and community 

members, and those with less formal education. 

Limitations
A primary limitation in this study was our ability to 

operationalize HIV stigma. The survey assessed stigma 

with five items, which is limited given the complexity of  

the concept. Also, the stigma items did not hold together 

as a scale, making it difficult to measure it as a single 

construct. Future studies could benefit from exploring 

use of  a wider range of  HIV stigma questions and de-

termining whether the items hold together as a scale. . 

This might best be done by developing new items spe-

cifically for use with the African American church popu-

lation.

Additionally, very few participants identified them-

selves as non-heterosexual. Recruiting larger numbers 

of  non-heterosexual individuals would benefit future 

studies in accurately representing this population.

Furthermore, 6.3 % of  participants selected “Choose 

not to answer” for sexual identification in this study. 

During data collection, some participants expressed 

confusion about what the terms “heterosexual” and “ho-

mosexual” meant. This unwillingness to disclose could 

be a reflection of  low knowledge by participants who 

did not ask the researchers for clarification. An alternate 
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explanation is that these could be homosexual or bisex-

ual individuals who were unwilling to disclose their ori-

entation even on an anonymous survey, suggesting that 

they might have internalized stigma. Further research is 

needed to understand this finding. 

Finally, in using a self-report survey format, the sen-

sitive nature of  some of  the survey questions, such as 

the HIV stigma questions, may have resulted in limiting 

participants’ comfort with being honest on their surveys.

Conclusions
 African American communities continue to be 

disproportionately burdened by HIV. Given the influ-

ence and reach of  the African American churches, a 

critical role that the African American church can play 

in addressing HIV could be promoting delivery of  ac-

curate information about the disease. Specifically, this 

study suggests that these roles could include reducing 

HIV stigma and enhancing HIV knowledge as strate-

gic intervention components in church-based HIV in-

tervention projects. Also, although overall church-based 

HIV interventions may need to target all church and 

community members, intervention components related 

to HIV stigma and knowledge may need to be tailored 

for specific church populations, such as males, non-het-

erosexuals, and older adults. Finally, communication of  

information regarding HIV stigma and knowledge by 

church leaders should be comprehensible for all church 

and community members.
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Table 1

Participant Characteristics
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aNote. All percentages will not equal 100% because of missing data from some participants

Variable %a (n)

Sex

   Female

   Male

63.8% (n = 343)

36.2% (n = 195)

Race

   African American

   Caucasian

   Other 

90.3% (n = 486)

6.1% (n = 33)

3.0% (n = 16)

Sexual Orientation

   Heterosexual

   Homosexual

   Bisexual

   Other

   Choose Not to Answer

85.1% (n = 458)

1.9% (n = 10)

1.3% (n = 7)

3.3% (n = 18)

6.3% (n = 34)

Relationship Status

   Currently Have a Spouse or Main Relationship Partner

   Do Not have Spouse or Partner

63.4% (n = 341)

35.1% (n = 189)

Have Children?

   Yes

   No 

74.7% (n = 402)

24.9% (n = 134)

Education

   Did not Complete High School

   High School Diploma or G.E.D.

   Some College or Post-Technical Training

   Associate’s Degree or Bachelor’s Degree

   Some Graduate School or Graduate Degree

7.6% (n = 41)

25.7% (n = 138)

30.5% (n = 164)

22.7% (n = 122)

13.4% (n = 72)

Health Insurance

   None

   Medicare/Medicaid

   Private Insurance

27.1% (n = 146)

21.4% (n = 115)

51.1% (n = 275)

Average Monthly Household Income

   $0-$1000

   $1001-$2000

   $2001-$2500

   $2501-$3000

   More than $3000

18.6% (n = 100)

16.2% (n = 87)

8.9% (n = 48)

11.3% (n = 61)

33.3% (n = 179)

Member of  Church

   Yes

   No

71.6% (n = 385)

28.1% (n = 151)

Have Leadership Role in Church

   Yes

   No

27.5% (n = 148)

44.2% (n = 238)

Church Denomination

   Baptist

   Church of  God

   Pentecostal

   Catholic

   Non-Denominational

   Other (Muslim, Lutheran, Jehovah’s Witness, etc.)

35.9% (n = 193)

32.5% (n = 175)

5.0% (n = 27)

18.4% (n = 99)

3.7% (n = 20)

3.7% (n = 20)

How Serious of  an Issue is HIV/AIDS

   Not At All

   Not Too Serious

   Somewhat Serious

   Very Serious

2.2% (n = 12)

5.4% (n = 29)

16.2% (n = 87)

73.2% (n = 394)

In the Past Six Months, Your Church Talked About…

   HIV/AIDS Testing

   HIV/AIDS Transmission

   How To Prevent HIV/AIDS

   Personal Risk for HIV

   Other Topics Related to HIV/AIDS

13.8% (n = 74)

15.6% (n = 84)

16.4% (n = 88)

16.9% (n = 91)

19.5% (n = 105)
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Table 1

Participant Characteristics
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Variable M (SD ; Range)

Stigma

   Comfortable

   Responsible

   Truth

   Afraid

   Concerned

.69 (SD = 1.0; 0-3)

1.4 (SD = .86; 0-3)

1.0 (SD = .88; 0-3)

.63 (SD = .87; 0-3)

1.5 (SD = 1.0; 0-3)

Age 42.3 (SD = 13.5; 18-65)

Religiosity

   God Consciousness

   Formal Practices

16.5 (SD = 2.1; 6-18)

18.1 (SD = 6.9; 0-28)

HIV Knowledge 7.5 (SD = 1.7; 0-10)

Number of  Times Tested for HIV in Lifetime 2.8 (SD = 4.3; 0-40)

Number of  People Known Who Have HIV/AIDS 1.9 (SD = 6.4; 0-100)
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Table 2

Correlations Between HIV Stigma Items, HIV Knowledge, RBB Subscales, HIV Testing, and HIV-positive persons known

49 HIV STIGMA AND KNOWLEDGE IN THE AFRICAN AMERICAN CHURCH COMMUNITY | Thomas Schleicher
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3. Truth .07 -.20*** --  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

4. Afraid .29*** .03 .12** --  
 

 
 

 
 

 
 

 
 

 
 

 
 

5. Concerned .21*** -.05 .09* .35*** --  
 

 
 

 
 

 
 

 
 

 
 

6. Knowledge -.18*** -.02 -.11* -.27*** -.06 --  
 

 
 

 
 

 
 

 
 

7. God 
Consciousness 

-.05 -.06 .07 -.04 -.05 -.05 --  
 

 
 

 
 

 
 

8. Formal 
Practices 

-.04 -.05 .10* -.07 -.06 -.10* .64*** --  
 

 
 

 
 

9. Times Tested 
for HIV 

-.05 .02 -.04 -.05 -.03 .08 .03 -.04 --  
 

 
 

10. Confidence in 
Testing 

.01 -.01 -.08 .01 -.06 .09* -.01 -.11* .27*** --  
 

11. Age -.05 -.09* .07 .09* -.003 -.15*** .19*** .28*** -.04 -.212*** -- 
12. Positive People 
Known 

.01 -.11* .04 -.03 .04 .11 .02 .07 -.01 .10 .09 

* p < .05, ** p < .01, *** p < .001
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What sparked your interest in psychology?

I have been interested in psychology since I was 11 years old when my cousin introduced me to personality tests.  

Afterward, my love of  reading led me to novels depicting adolescents experiencing psychopathology, which I 

found extremely fascinating.

What led you to this topic?

I have been very fortunate to have found a place in a research lab that was perfectly aligned with my interests 

from the start.  However, I would have to say that my involvement with putting together a self-harm grant for 

NIMH is what piqued my interest in neuroimaging and self-directed violence in particular.

Did you have a mentor and how did you get involved with him/her?

After taking Abnormal Psychology with Dr. Bonnie Klimes-Dougan, I began volunteering in her lab and we 

began forming a great research relationship.  It was through this experience that I also met Dr. Katie Cullen, 

who has been a key figure in helping me understand the neuroimaging aspect.  They have both provided me with 

a wealth of  information regarding research.

How long have you been working on this paper? What has the process been like for you?

I started working on this paper around February or March 2012 and essentially had it completed by graduation 

in May 2012.  The process has been very beneficial as it has been a great learning experience.  In addition to 

going through the peer review process, I have been able to critique my own work and think of  ways to better 

go about testing my hypotheses.  I look forward to repeating my questions with a more theory driven approach, 

refined methods, and much larger sample.

What was it like to be an undergraduate student completing your own research project?

I am someone who loves to acquire knowledge and also work independently.  This was a great opportunity to 

do both of  those things under the guidance of  very experienced researchers.  My only regret was not taking 

advantage of  this opportunity earlier in my undergraduate career.

Mindy Westlund

Mindy Westlund is a May 2012 Psychology graduate from the 

University of  Minnesota.  Beginning in January 2011, she volunteered 

in the research lab of  Drs. Bonnie Klimes-Dougan and Kathryn 

Cullen.  During her senior year, she was awarded a grant through the 

Undergraduate Research Opportunities Program which funded her 

work on this publication.  She was also a Psi Chi officer and Phi Beta 

Kappa inductee.  After graduation, she began working full-time as a 

research coordinator for the same lab where she had been volunteering.  

This coming fall, Mindy will begin working toward her PhD in Clinical 

Science and Psychopathology Research at the University of  Minnesota 

where she will focus on adolescent psychopathology and neuroimaging.

Q&A

Biography

Getting to know:

© 2013 Psychology at Berkeley | http://ujpb.weebly.com/

VOLUME 6 | SPRING 2013 50

50



51 A PILOT STUDY OF RESTING-STATE FUNCTIONAL CONNECTIVITY | Mindy Westlund

A Pilot Study of  Resting-State Functional Connectivity in Depressed Adoles-

cents with and without Histories of  Suicide Attempts

Mindy Westlund
University of  Minnesota

Suicide is one of  the leading causes of  death among adolescents and is often associated with major depressive dis-

order (MDD).  Research examining the underlying neurobiology of  MDD has found abnormal connectivity within 

the fronto-limbic regions of  the brain.  Research on the neural circuitry of  depression and suicide is warranted 

because of  the high prevalence and incidence of  these problems among young people and because of  the ongoing 

brain development in adolescence.  This pilot study used resting-state functional magnetic resonance imaging to 

compare brain connectivity between three groups: adolescents with MDD and a history of  suicide attempts (MDD/

SA) (n = 4), adolescents with MDD and no history of  suicide attempts (NSA) (n = 8), and healthy controls (n 

= 9).  Although the results were not significant, they did suggest that the MDD/SA group had lower connectivity 

among fronto-limbic regions than controls (lateral prefrontal cortex, subgenual anterior cingulate cortex (ACC), 

and supragenual ACC) and also lower connectivity than both the NSA group and controls among certain regions 

(subgenual ACC, rostral ACC, amygdala, and nucleus accumbens).  Though only trending toward significance, the 

reduced connectivity in this group may suggest possible impairments in interpreting emotions and regulating emo-

tional responses.  Further research in this area can provide important information for the development of  appropri-

ate treatment strategies that can target these deficits and thus, provide more effective interventions.

A
dolescence is a developmental period which is 

often associated with the onset of  mental disor-

ders. Major depressive disorder (MDD) has re-

ceived considerable attention due to the prevalence and 

incidence of  this disorder among this population (Le-

winsohn, Rohde, & Seeley, 1998). According to the Diag-

nostic and Statistical Manual of  Mental Disorders (4th 

ed., text rev.; DSM-IV-TR; American Psychiatric Asso-

ciation, 2000), MDD is characterized by at least a two 

week period consisting of  either depressed mood or loss 

of  interest or pleasure. Additionally, individuals must 

also have at least 4 other symptoms such as insomnia/

hypersomnia, fatigue, and feelings of  worthlessness. Be-

cause of  the association of  MDD with suicide, research 

within this field is warranted as it is the third leading 

cause of  death in adolescents (American Academy of  

Child and Adolescent Psychiatry, 2008). Such research 

can be used to further the advancement of  intervention 

strategies so that they may be more effective. A way to 

study adolescent depression and suicide in terms of  their 

neurobiology is through the use of  neuroimaging tech-

niques. Specifically, the purpose of  this study is to use 

resting-state functional magnetic resonance imaging to 

explore the connectivity differences between adolescent 

MDD patients who have attempted suicide and MDD 

patients without suicide attempts and healthy controls.

Neuroimaging, including magnetic resonance imag-

ing (MRI) and functional magnetic resonance imaging 

(fMRI), are research practices that have provided us with 

great discoveries such as the course of  childhood and 

adolescent brain development (Giedd et al., 1999; Clare 

Kelly et al., 2009). MRI is a relatively new technique that 

uses a strong magnetic field and radio frequency fields 

to align and then alter the alignment of  atomic nuclei 

to produce a change that can be detected by the scanner 

(Hendee & Morgan, 1984). Because it does not require 

exposure to radioactive materials, this procedure is used 

more routinely for more sustained periods of  time and 

while children are still undergoing development. This 

neuroimaging method allows researchers and clinicians 

to acquire information regarding the structure of  the 

brain. fMRI, the method used in this study, is similar 

to that of  MRI except that it records neural activity in 

the brain by using the blood-oxygen-level-dependent 

(BOLD) response. Studies using these neuroimaging 

methods have begun to show structural and functional 

abnormalities within the brain of  depressed adolescents 

as well as those who attempt suicide.

Evidence for Fronto-Limbic Abnormalities
Research has been conducted to reveal neurobio-

logical differences between MDD patients and healthy 

controls. These studies assist in providing a base for the 

exploration of  these differences in MDD patients with 

histories of  suicide. In particular, abnormalities within 

the fronto-limbic region of  the brain, including the an-

terior cingulate cortex (ACC), have been found to be im-

plicated in MDD. Bush, Luu, and Posner (2000) illustrate 

the idea of  a cognitive and affective division of  the ACC. 

The cognitive division is believed to be responsible for 

various aspects of  executive functioning including mo-

tivation, response selection, and error detection (Bush et 

al., 2000). This includes connections between the dorsal 

region of  the ACC and other frontal and limbic regions 

of  the brain such as the lateral prefrontal cortex (PFC). 

In contrast, Bush and colleagues (2000) explain the af-

fective division as being involved in the regulation of  

emotional responses, and the appraisal of  motivational 

and emotional information. The affective division in-

cludes connections between the ventral region of  the 
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ACC and the amygdala, nucleus accumbens, insula, hip-

pocampus, and orbitofrontal cortex (OFC)(Bush et al., 

2000). Deficiencies in the connectivity among these 

regions may underlie the emotional and behavioral dif-

ficulties associated with MDD and suicide.

Indeed, post-mortem examinations of  suicide vic-

tims provide support for fronto-limbic dysregulation. 

Honer et al. (1999) found decreased myelin basic pro-

tein immunoreactivity in the anterior frontal cortex of  

both MDD and schizophrenia patients who died by sui-

cide, which may suggest impairment in neurotransmis-

sion. Furthermore, Torres-Platas and colleagues (2011) 

found white matter abnormalities in the ACC among 

depressed suicides compared to sudden-death controls, 

which also suggests a deficit in neural communication. 

Although these studies examine what could possibly be 

the effect of  suicide, they provide direction in examining 

possible precursors to suicidal behaviors.

As reviewed by Lorenzetti et al. (2009), studies 

have found volumetric abnormalities among adults with 

MDD within regions involved in the experience of  emo-

tion and emotion regulation including decreased hippo-

campus, OFC, and subgenual ACC and dynamic volume 

changes of  the amygdala. A recent study by Malykhin 

et al. (2012) also found decreased ACC volumes and 

increased amygdala among depressed adults. Further-

more, resting-state fMRI studies of  adults with MDD 

have found abnormal connectivity within fronto-limbic 

brain regions including the dorsal ACC, thalamus, and 

amygdala (Grecius et al., 2008). Researchers have also 

examined connectivity differences in the context of  vi-

sual stimuli. Delvecchio et al. (2012) conducted a meta-

analysis of  twenty studies which used facial processing 

paradigms and fMRI. MDD patients showed increased 

limbic activation in response to all stimuli, decreased 

sensorimotor activation in response to fearful stimuli, 

and decreased right pulvinar thalamus activity in re-

sponse to happy stimuli, implicating these regions in 

the processing of  emotional stimuli (Delvecchio et al., 

2012).

Less research has been conducted using adolescent 

samples with MDD; however, Cullen and colleagues 

(2010) used diffusion tensor imaging (DTI) to find de-

creased white matter integrity within fronto-limbic 

regions of  the brain including the subgenual ACC in 

particular. Using resting-state fMRI data from the 

same sample, Cullen et al. (2009) found decreased con-

nectivity between the subgenual ACC and supragenual 

ACC, right medial frontal cortex, left superior and in-

ferior frontal cortex, and insular cortex. Connectivity 

differences involving the subgenual-ACC network is 

believed to be related to the emotion dysregulation pres-

ent among depressed adolescents (Cullen et al., 2009). 

During the administration of  attention and cognitive 

control tasks, an fMRI study by Halari et al. (2009) 

found that adolescents with MDD had decreased con-

nectivity in the right dorsolateral and inferior PFC and 

dorsal and ventral ACC. Taken together, these findings 

support that there are abnormalities in the connectivity 

of  this region among MDD patients that may underlie 

cognitive and emotional deficits.

Fronto-limbic abnormalities in both structure and 

connectivity are also evident in studies examining sui-

cidal and non-suicidal subjects and healthy controls. Al-

though findings are conflicted between whether or not 

these structures are larger or smaller in suicidal patients 

compared to controls, studies have found structural ab-

normalities in the orbitofrontal cortex, amygdala, hippo-

campus, caudate, and regions of  the ACC among suicid-

al patients and patients at high risk for suicide (Monkul 

et al., 2007; Spoletini et al., 2011; Wagner et al., 2011). 

Further research has found periventricular white matter 

hyperintensities among child, adolescent, young adult, 

and elderly MDD patients with histories of  suicide at-

tempts compared with MDD patients without such his-

tories (Ehrlich et al., 2004; 2005; Ahearn et al., 2001). 

Using DTI, Jia et al. (2010) found decreased white mat-

ter microstructure among MDD patients with suicide 

attempts within the right frontal lobe compared to con-

trols, right lentiform nucleus compared to depressed 

non-attempters, and left anterior limb of  the internal 

capsule in contrast to both comparison groups. The 

above findings of  such structural differences among sui-

cidal individuals supports the hypothesis that dysregula-

tion within the cognitive and affective divisions posited 

by Bush, Luu, and Posner (2000).

Evidence from positron emission tomography 

(PET) and fMRI studies demonstrates that suicidal pa-

tients may exhibit anomalous functional connectivity in 

key fronto-limbic brain circuitry. Oquendo et al. (2003) 

used PET and found lower prefrontal cortex activ-

ity among depressed patients who made high-lethality 

suicide attempts compared to those with low-lethality. 

Using fMRI, Marchand et al. (2012) found that those 

who had histories of  self-harm behaviors, all but one 

of  which being suicide attempts, had a different stria-

tal network compared to depressed patients without 

self-harm behaviors and also patients with suicide ide-

ation. This network includes the left temporal and in-

ferior parietal lobule regions, motor/sensory cortical 

regions, and right posterior cortical midline structure 

(CMS), which includes the ACC. In contrast, an fMRI 

study by Pan et al. (2011) examined connectivity during 

a response inhibition task and found no differences be-

tween controls and depressed adolescents with histories 

of  suicide. Other than these studies, research exploring 

the functional abnormalities that may underlie suicidal 

behaviors among adolescents is limited. 

Hypotheses
The aim of  this exploratory study is to expand the 

knowledge regarding the neural circuitry of  suicide by 

examining the resting-state connectivity of  depressed 

adolescents with histories of  suicide attempts compared 

to depressed adolescents without histories of  suicide at-

tempts and healthy controls. Due to the support from 

previous research for populations diagnosed with MDD, 

this study will focus on possible fronto-limbic abnor-
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malities. The subgenual ACC is of  particular interest 

because of  its apparent dysregulation in previous stud-

ies as well as its involvement in emotion regulation (see 

Bush, Luu, & Posner, 2000 for review). Taking together 

previous research on adolescent MDD and suicide and 

the theory reviewed by Bush, Luu, and Posner (2000), 

we hypothesized that the connectivity between ACC re-

gions and other fronto-limbic structures within both the 

cognitive and affective divisions would be significantly 

decreased among depressed adolescents with histories 

of  suicide. This is consistent with the roles this are has 

in executive function, response selection, and regulation 

of  emotion (Bush et al., 2000).

Methods and Materials
Participants 

This study was part of  a broader study that was ap-

proved by the University of  Minnesota institutional re-

view board (Cullen et al., 2009; 2010). The original study 

aimed to use neuroimaging measures to examine the dif-

ference between depressed and healthy adolescents and 

in this secondary data analysis, 24 adolescent subjects 

between the ages of  15 and 19 were included in this 

study. This sample was comprised of  12 depressed par-

ticipants (4 patients with histories of  suicide attempts 

and 8 patients without histories of  suicide attempts) and 

9 healthy controls for comparison. Exclusion criteria for 

the original sample included an intelligence quotient 

(IQ) of  less than 80 as determined by the Wechsler Ab-

breviated Scale of  Intelligence (Wechsler, 1999), condi-

tions incompatible with MRI such as claustrophobia and 

metal implants, significant medical or neurological dis-

orders, and a positive urine pregnancy test for females. 

Further exclusion criteria for the depressed group in-

cluded the following psychiatric comorbidities: schizo-

phrenia, a pervasive developmental disorder, bipolar dis-

order, a substance-related disorder with use within the 

past 60 days, and an eating disorder with active symp-

toms in the past 12 months. Other common comorbidi-

ties, such as anxiety, were permitted on the condition 

that major depressive disorder was the primary diag-

nosis. Exclusion criteria for healthy controls included a 

past or current DSM-IV diagnosis. Both healthy con-

trols and depressed adolescents were recruited through 

the use of  community postings. Additionally, depressed 

subjects were recruited from psychiatric programs at 

the University of  Minnesota Medical Center-Fairview 

Hospital. 

Informed consent was obtained for those 18 and 

over. For those younger than 18, a parent or guardian 

provided written consent and the participant provided 

assent. All participants were compensated for the por-

tions of  the study they completed.

Clinical Assessment
DSM-IV Axis I diagnoses were assessed using the 

Schedule of  Affective Disorders and Schizophrenia for 

School-Age Children-Present and Lifetime Version (K-

SADS-PL) (Kaufman et al., 1997), in which separate 

semi-structured interviews are conducted with both 

parent and child. Additionally, subjects completed the 

Beck Depression Inventory-II (BDI-II) (Beck, Steer, & 

Brown, 1996) to assess symptom severity and type. The 

Global Assessment of  Functioning (DSM-IV) was as-

sessed for each patient as well. Those in the depressed 

group also reported, in months, the duration of  current 

illness.

Scan Acquisition
Because this study utilized the same sample as 

Klimes-Dougan et al. (under review), the following pro-

cedures are the same as what was published previously. 

Neuroimaging was conducted at the Center for Magnet-

ic Resonance Research at the University of  Minnesota 

using a Siemens Trio 3 Tesla scanner (Erlangen, Ger-

many). Each participant completed a 6 minute resting-

state scan during which they were instructed to keep 

their eyes closed and rest. This consisted of  180 con-

tiguous echo planar imaging (EPI) whole brain volumes 

(TR = 2000ms; TE = 30 ms; flip angle = 90 degrees, 34 

contiguous AC-PC aligned axial slices; matrix = 64x64; 

FOV = 220mm; acquisition voxel size = 3.4 x 3.4 x 4mm, 

matrix=64). A 10 minute high-resolution T1-weighted 

anatomical image was also obtained using a magnetiza-

tion prepared gradient echo sequence (MPRAGE), TR 

= 2530ms; TE = 3.63ms; TI = 1100ms; flip angle = 7 

degrees; 1mm slices, FOV = 256mm, GRAPPA=2, 10 

minutes. Further details of  image acquisition can be 

found in Klimes-Dougan et al. (under review).

Data Analysis
Data Preprocessing

Data preprocessing was conducted using the follow-

ing steps, which can be found in Klimes-Dougan et al. 

(under review). Data was visually inspected for motion-

related artifacts which resulted in the exclusion of  a 

depressed participant from additional analyses due to 

excessive motion. Preprocessing was conducted using 

the FSL software package (www.fmrib.ox.ac.uk). These 

steps included brain extraction from the skull, high-

pass temporal filtration with Gaussian-weighted least 

squares straight line fitting, with sigma = 100s, mo-

tion correction using MCFLIRT, B0 unwarping using 

a fieldmap, registration of  the resting state scan to the 

T1 structural image using 6 degrees of  freedom affine 

transformation, spatial smoothing (using a Gaussian ker-

nel of  FWHM 6mm), and registration to the MNI152 

standard space brain using 23w degree of  freedom af-

fine transformation. Denoising was conducted using a 

combination of  FSL and AFNI (Cox, 1996) software. 

AFNI was also used to identify BOLD signal outliers. 

Refer to Klimes-Dougan et al. (under review) for further 

information regarding neuroimaging preprocessing and 

analyses.

Statistics

A series of  ANOVAs was performed to compare the 

fMRI means among the three groups, healthy controls, 
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MDD subjects without histories of  suicide attempts, 

and MDD subjects with histories of  suicide attempts. 

Analyses were conducted on regions of  interest that 

included connections involving the ACC. Due to the 

preliminary nature of  this study and small sample size, 

VLJQLILFDQW�ILQGLQJV�RI �S�������DQG�ILQGLQJV�WUHQGLQJ�WR-

ZDUG�VLJQLILFDQFH�RI �S��������ZHUH�FRQVLGHUHG��/HYHQH�
statistics were conducted to assess homogeneity of  vari-

ance. Post-hoc analyses were performed on significant or 

trending ANOVAs. Due to unequal sample sizes, we used 

Tukey-Kramer when equal variances could be assumed 

and Games-Howell for unequal variances as determined 

by the Levene statistic. Analyses revealing trending or 

significant differences between the suicidal MDD group 

and both the control and non-suicidal MDD groups 

were included in the results and discussion. Connections 

revealing a significant difference between the suicidal 

MDD group and the control group were also consid-

ered, provided that the non-suicidal MDD group failed 

to reach significance when compared to controls.

Results
Participants

All three groups were comparable in age (M = 16.48; 

SD = 1.19) and there was no significant difference be-

tween the non-suicidal and suicidal MDD groups in BDI 

scores. Overall, the sample was primarily white (76%) 

and female (71%). Differences in IQ among the groups 

were not significant (M = 109.10; SD = 10.76). Further 

demographic information can be found in Table 1.

The non-suicidal and suicidal MDD groups had sig-

nificantly different mean GAF scores (p = .017). Inter-

estingly, the non-suicidal MDD group had a lower mean 

GAF score (M = 41) compared to the suicidal group (M 

= 54.25). Mean BDI scores for the non-suicidal MDD 

group (M = 29.14) and the suicidal group (M = 25.25) 

were not significantly different. Duration of  illness was 

also not significant, although the suicidal group had a 

longer mean duration of  illness (M = 6.75 months) than 

the non-suicidal MDD group (M = 5.56 months). 

Resting State Connectivity
In addition to performing ANOVAs on connectiv-

ity data, one was also calculated to determine any group 

differences in brain volume (for information regard-

ing volumetric measurements of  this sample, refer to 

Klimes-Dougan et al. (under review)). Results deter-

mined that brain volume differences were not signifi-

cant. Regarding connections, four were deemed to have 

trending significance through analyses. All of  which 

included at least one region within the ACC. One-way 

ANOVAs showed trending significant differences in 

connectivity between the subgenual ACC and left lat-

eral prefrontal cortex (F(2,18) = 2.77, p = .089), the sub-

genual and supragenual ACC (F(2,18) = 2.63, p = .099), 

the subgenual ACC and left nucleus accumbens (F(2,18) 

= 3.08, p = .071), and right amygdala and right rostral 

ACC (F(2,18) = 2.35, p = .124). Compared to controls 

(M = .261, SD = .144), the suicide group had reduced 

connectivity between the left lateral prefrontal cortex 

and subgenual ACC, which trended toward significance 

(M = -.054, SD = .246, p = .091). Such reduced activ-

ity trending toward significance was also found between 

the subgenual and supragenual ACC among the suicide 

group (M = .072, SD = .226) compared to controls (M = 

.365, SD = .152, p = .122).  In these cases, differences be-

tween non-suicidal and suicidal MDD patients were not 

significant, although it should be noted that there were 

also no significant differences between the non-suicidal 

MDD group and controls.

The suicide group (M = .203, SD = .273) showed 

decreased connectivity between the subgenual ACC and 

left nucleus accumbens compared to both controls (M 

= .500, SD = .151, p = .151) and the non-suicidal MDD 

group (M = .582, SD = .325, p = .061), which trended 

toward significance. This was also found for the connec-

tion between the right amygdala and right rostral ACC 

as suicidal patients had lower mean connectivity (M = 

-.060, SD = .020) compared to controls (M = .040, SD = 

.094, p = .034) and non-suicidal patients (M = .038, SD 

= .083, p = .031) using Games-Howell post-hoc due to 

unequal variances.

Discussion
As hypothesized, these findings suggest the possi-

bility of  abnormal fronto-limbic neural circuitry among 

depressed adolescents who attempt suicide. Indeed, 

some of  our findings are consistent with the assumption 

that MDD patients with suicidal histories would have 

similar, but more severe, neurobiological abnormalities 

as MDD patients without suicidal histories. This is il-

lustrated by the reduced connectivity between the left 

lateral prefrontal cortex and the subgenual ACC and 

also the subgenual to supragenual ACC. These findings 

are supported by the more robust findings between the 

MDD patients with histories of  suicide attempts and 

controls than the depressed non-suicide attempters and 

controls, which are depicted in Figure 1. Previous find-

ings of  Marchand et al. (2012) also support the idea of  

suicidality as being on the severe end of  a continuum of  

MDD symptoms.

The reduced activity involving the left lateral pre-

frontal cortex to the subgenual ACC, though only 

trending toward significance, suggests that MDD pa-

tients with histories of  suicide may have difficulty uti-

lizing executive function in the regulation of  their 

emotions. This may lead to problems in successfully 

delegating the appropriate emotional response even 

in resting-state conditions. Furthermore, the prefron-

tal cortex has been implicated in emotion asymmetry, 

in which the right hemisphere is associated with nega-

tive affect while the left hemisphere is associated with 

positive affect (Davidson, 1995). An early neuroimaging 

study by Jones and Fox (1992) found greater activation 

of  the right hemisphere in the presence of  negative af-

fect and greater activation of  the left hemisphere in the 

presence of  positive affect. The findings of  the present 

study suggest that adolescents with MDD and previous 
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suicide attempts may have more of  an absence of  posi-

tive emotion compared to controls. However, it should 

be noted that there has been criticism directed toward 

the hypothesis of  affective asymmetry (for review, see 

Alves, Fukusima, & Aznar-Casanova, 2008). 

Although the above findings suggest that those with 

suicidal behaviors have similar, but possibly more severe, 

neurobiological differences as depressed patients with-

out suicidal histories, we did find possible support for 

connections that highlight a distinction between these 

two groups. This is demonstrated through the findings 

of  decreased connectivity between (1) the subgenual 

ACC and nucleus accumbens and (2) the right amygdala 

and the right rostral ACC among the MDD patients 

who have attempted suicide, which trended toward sig-

nificance. These findings are consistent with the sug-

gestion presented by Wagner et al. (2011) for suicidality 

having a distinct neurobiology compared to non-suicid-

al MDD patients. Furthermore, one of  the regions im-

plicated in the study by Wagner and colleagues is the 

rostral ACC. According to a review by Pizzagalli (2011), 

increased activation of  the rostral ACC has been found 

to be a predictor of  treatment success. Pizzagalli also 

suggested that reduced resting-state activity in the ros-

tral ACC may be linked to an inability to use adaptive 

self-focused processing, which may contribute to poor 

treatment outcome. This may suggest that our sample 

of  suicidal MDD patients may be more treatment resis-

tant than their non-suicidal counterparts and therefore, 

may require more intensive therapeutic techniques. Ad-

ditionally, our finding of  decreased connectivity between 

the right amygdala and right rostral ACC is somewhat 

consistent with the findings of  Carballedo et al. (2011). 

However, the finding of  Caballedo and colleagues was 

among a depressed sample in which suicidality was nei-

ther excluded nor examined as a separate entity. By ex-

amining MDD patients without histories of  suicide, the 

present study did not replicate these findings.

Although only trending toward significance, the de-

creased connectivity among the suicidal MDD patients 

between the right amygdala and right rostral ACC as 

well as the subgenual ACC and left nucleus accumbens 

provides potential support for the dysregulation of  the 

affective division of  the ACC (Bush, Luu, & Posner, 

2000). This division, as stated in the review by Bush 

and colleagues, is responsible for regulating emotional 

responses as well as determining the importance of  mo-

tivational and emotional information. The decreased ac-

tivity in this area among patients who have attempted 

suicide may suggest that these individuals may have 

difficulty interpreting the salience of  emotional cues 

and may be emotionally volatile due to an inability to 

successfully manage their feelings. Further research us-

ing a larger sample size as well as stimuli to evoke emo-

tionality, such as those used by Anand et al. (2005) and 

Carballedo et al. (2011) should be conducted to provide 

more support for this conclusion.

Limitations and Future Directions
A limitation of  the present study is the small sample 

size due to its preliminary nature. Analyses should be 

replicated on a much larger sample of  adolescents be-

fore further conclusions may be drawn. Furthermore, 

despite one’s assumptions, depressed adolescents with 

suicidal histories did not differ in symptom severity as 

measured by the BDI-II. GAF scores also did not differ 

among the two groups. A larger sample size may reveal 

a much different pattern as one would expect those who 

resort to suicidal behaviors to have a more severe symp-

tom pathology and difficulty in functioning. 

Another direction for future research would be to 

explore suicidal thoughts and behaviors on a continu-

um to discover possible correlations in connectivity. A 

categorical approach can also be utilized, such as in the 

PET study by Oquendo et al. (2003), to examine the dif-

ferences between individuals who have a history of  high 

or low lethality suicide attempts. Suicide ideation com-

bined with a desire for death can be an additional cat-

egory to add to these analyses as this combination has 

been found to be the best predictor for lifetime suicide 

attempts compared to the presence of  either of  these 

alone (Baca-Garcia et al., 2011). This will be helpful in 

identifying what patterns are neurobiological predictors 

to suicide attempts rather than a possible result of  the 

behavior. Furthermore, as mentioned previously, future 

fMRI research can also examine connectivity differences 

among these groups using emotional stimuli.

It should also be noted that although approximately 

98% of  those who die by suicide suffer from at least one 

mental illness, only 30.2% suffered from mood disorders 

(Bertolote, Fleischmann, De Leo, & Wasserman, 2004). 

Bertolote and colleagues further report that other diag-

noses include substance-use disorders (17.6%), schizo-

phrenia (14.1%), and personality disorders (13%). Be-

cause only a relatively small percentage of  those who 

die by suicide suffer from depression, research should 

also examine this phenomenon independent of  a partic-

ular diagnosis. Information gathered from these studies 

may assist in providing clinicians with distinct biomark-

ers that can possibly precede suicidal behaviors.

Because of  the prevalence of  attempted and com-

pleted suicides among adolescents (American Academy 

of  Child and Adolescent Psychiatry, 2008), information 

directed toward the prevention of  such behavior is of  

high value and importance. Current research on MDD 

and suicide has outlined the implications of  the func-

tional dysregulation of  the brain as it relates to emotion 

regulation and processing. By furthering this research, 

we will be able to elaborate on the existing literature 

by exploring the differences between adolescents who 

exhibit arguably a more severe MDD pathology that in-

volves suicidal thoughts and behaviors and adolescents 

who experience MDD who engage in less severe behav-

ior. Because adolescence marks an important period of  

brain development (Giedd et al., 1999), this is an impor-

tant age for intervention strategies as the plasticity of  

the brain may increase treatment effectiveness and lon-
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gevity. Connection deficits shown may help direct ap-

propriate treatment strategies that can target these de-

ficiencies and thus, provide more effective interventions. 
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