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NOTE FROM THE EDITORS-IN-CHIEFNOTE FROM THE EDITORS-IN-CHIEF

Dear Readers, 
We are thrilled and proud to announce the release of the 11th annual edition 
of the Undergraduate Research Journal of Psychology at the University of 
California, Los Angeles. Since August of 2023, our team has worked diligently 
to collect and anonymize submissions, create and share psychology-related 
content with our community, and select the highest quality articles for this 
edition. We are especially excited for you to read the work of our seven 
distinguished authors from LA to New York. These authors have achieved 
an incredible feat of producing or advancing original research during their 
undergraduate careers. Our editors take great joy in seeing their excellent 
work published. 
We also want to acknowledge the various challenges faced by our team  
and authors this year. Globally, ongoing conflicts—such as those related 
to the genocides in Palestine, South Sudan, and Myanmar—continue to 
be fueled by universities including our very own. We wish to acknowledge 
these atrocities and demand for universities to divest from war-propogating 
entities. 
From our first edition, we have been a student-run organization for students 
to have their academic work published. Now more than ever, we believe 
in the importance of platforms that uplift the efforts of students. We hope 
this journal can emphasize the fact that undergraduate researchers are 
already capable of high quality work deserving of scholarly publication. We 
celebrate the acheivements of these authors and look foward to following 
their future careers with great enthusiasm. 
Without further ado, we present our 11th edition. We hope you enjoy 
reading it as much as we have enjoyed creating it. 

Sincerely,
Irene Chang and Jeffrey Yang
Editors-in-Chief 
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Riley Marshall, M.A.
Doctoral Candidate
Social Psychology
Department of Psychology, UCLA

PREFACEPREFACE

It is my privilege to write the preface for the eleventh volume of the Undergraduate Re-
search Journal of Psychology (URJP) at the University of California, Los Angeles. The URJP 
provides an avenue for undergraduate researchers to publish in a peer- reviewed jour-
nal in order to promote the thoughtful and impactful work being done in Psychology.

The URJP sets undergraduate researchers up for success by providing experience with 
both sides of the peer review process. To be published in the URJP, submissions are eval-
uated by members of the organization and graduate student mentors in order to pro-
vide critical feedback. For both parties, this serves as a chance to refine one’s ability for 
scientific writing, understand how to respond to reviewers, and contribute to the psy-
chological literature. The URJP team has done this excellently for years, and this volume 
is no different.

I would like to extend my heartfelt congratulations to this year’s authors. Their dedica-
tion is evident in the extensive research projects they have undertaken, the multiple 
rounds of writing and peer reviews they have navigated, and the meticulous edits they 
have made. Their work exemplifies the core goals of scientific inquiry—advancing their 
field and contributing to the literature in ways that inspire future research.

This volume begins with a focus on linguistics, with papers exploring the use of reflexive 
pronouns, emotion-related words, and emotional sounds, and their implications for ed-
ucators and caretakers. It also addresses the ongoing need for mental health research, 
from theorizing interventions to reduce death anxiety to identifying moderators of inter-
generational conflict. Finally, the journal includes studies on relationship dynamics, both 
parasocial and romantic, highlighting their impact on well-being and future behaviors.

These papers demonstrate the remarkable capabilities of undergraduate researchers 
and the innovative ideas they bring to the field. I invite you to delve into the eleventh 
volume of the URJP and discover the exciting contributions of these emerging scholars.

Sincerely,

Riley Marshall
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Yue Chen, BA, 
University of California, 
Los Angeles

Yue is an incoming PhD student in Linguistics at the University of 
Southern California (USC). She graduated with both college and 
departmental honors from the University of California, Los Ange-
les (UCLA) in 2023, earning a Bachelor of Arts degree in Linguis-
tics and Psychology. During her time at UCLA, she contributed as 
a research assistant in Dr. Catherine Sandhofer's Language and 
Cognitive Development Lab and in Dr. Jesse Harris's Language 
Processing Lab. Currently, Yue is a research assistant at The Chi-
nese University of Hong Kong (CUHK), where she works under 
the supervision of Dr. Maggie Ziyin Mai on projects focused on 
multilingualism and language acquisition.

Was there a particular experience that sparked your research Was there a particular experience that sparked your research 
interests?interests?
 A defining moment that sparked my research interests 
occured during my freshman year when I discovered an ac-
ademic paper written sixty years ago. As I read through the 
author's insights and theories, I was struck by the realization 
that their thoughts mirrored my own. The connection across 
decades profoundly moved me and underscored the time-
less impact of sharing inteleectual work. It was then that I de-
cided I also wanted to contribute my voice to the academic 
community, hoping that my research might similarly inspire 
and resonate with future scholars. 
Who has been the most influential person in your life?Who has been the most influential person in your life?
 The most influential people in my life are those who of-
fered me support and kindness during my academic journey. 
Their collective encouragement and guidance shaped who I 
am today, reinforcing my belief in the power of community 
and the inportance of helping others.  
What is your greatest accomplishment?What is your greatest accomplishment?
 One of my greatest accomplishments is graduating 
with both college and departmental honors from UCLA as 

a first-generation college student and receiving an offer to 

pursue a PhD degree in Linguistics at USC. Without a family 

history in academia, navigating the complexities of higher 

education was a formidable challenge. Each step, from de-

ciphering financial aid options to seeking academic advising 

and mentorship, was a significant learning curve.

Where do you see yourself in 10 years?Where do you see yourself in 10 years?

 In ten years, I envision myself as a scholar specializ-

ing in language acquisition and language processing. Ad-

ditionally, I am committed to expanding opportunities and 

enhancing support for first-generation and underrepre-

sented students.



7urjp.psych.ucla.edu 7urjp.psych.ucla.edu

Acquisition of English Reflexive Pronouns: Evidence 
from Naturalistic Observation

 Yue Chen, Emily Neer*, Erjing Zhang*, Dr. Catherine M. Sandhofer*
Depar tment  of  L inguist ics ,  Univers i t y  of  Cal i fornia ,  Los  Angeles,  US

Depar tment  of  Psychology,  Univers i t y  of  Cal i fornia ,  Los  Angeles,  US

Recent research suggests that children face challenges in acquiring pronouns, particularly reflexive 
pronouns where the subject and object share the same referent (e.g., "herself") (Chien & Wexler, 1990). There 
is an ongoing debate regarding the age at which children develop an adult-like understanding of reflexive 
pronouns. Scholars from a syntactical perspective argue that children grasp this understanding around 
the age of two, or even earlier, within naturalistic settings due to the straightforward grammatical function 
of reflexive pronouns compared to personal pronouns. They suggest that reflexive pronoun acquisition 
primarily relies on syntactic cues, as they should solely refer to a referent within a sentence. In contrast, 
scholars from a pragmatic standpoint propose that adult-like understanding typically emerges between the 
ages of 5 to 7, necessitating additional pragmatic knowledge acquired through language input in children’s 
environments. To test these theories, our study examines parental language input regarding personal and 
reflexive pronouns in the everyday interactions of 2-year-olds. Utilizing data from the Science of Everyday 
Play corpus (Tamis-LeMonda & Adolph, 2017), including fourteen 2-hour naturalistic play video recordings 
and transcripts, we uncover a contextual dependency in pronoun usage. This sheds light on the interaction 
between children's pragmatic knowledge and the theories of pronoun acquisition. For instance, parents tend 
to use “he/himself” more frequently during book reading (constituting 64.7% of overall reflexive pronoun 
use during book-reading) and “you/yourself” more during play contexts (accounting for 92.3% of overall 
reflexive pronoun use during play). Our findings suggest that young children demonstrate an understanding 
of certain reflexive pronouns at an early age, supporting the pragmatic account from previous literature. This 
indicates that children may require additional pragmatic knowledge alongside syntactical understanding 
to fully acquire reflexive pronouns. These findings have significant implications; educators may find value in 
integrating activities that promote active engagement into their teaching methodologies, as this approach 
not only supports language development but also emphasizes the crucial role of real-life, interactive 
experiences in language acquisition.

Keywords: Caretaker Input, Acquisition, Reflexive Pronouns, Lexicon, Pronouns, Differentiation, Naturalistic

IntroductionIntroduction

  Language development is a complex and fascinating pro-
cess, particularly when it comes to acquiring personal pro-
nouns (e.g., "you") and reflexive pronouns (e.g., "yourself"). 
Pronouns serve as fundamental building blocks of language, 
acting as abstract representations that refer to real-world en-
tities based on contextual cues in conversation. They possess 
remarkable grammatical versatility, effortlessly transitioning 
between roles as subjects and objects within sentences (Trask, 
1993; Lewis, 2022). Essentially, pronouns play a pivotal role in 
communication, simplifying discourse and facilitating both pro-
duction and comprehension processes (Deen & Becker, 2020; 
Meltzer-Asscher, 2021). The usage of pronouns varies across 
different social contexts (Dawson et al., 2021), and children 
demonstrate different learning patterns in different environ-
ments (Wohlwend, 2008; Wohlwend, 2022; Prins et al., 2023).
 

 Understanding pronoun acquisition within the broader 
context of language development offers insights into both the-
oretical and practical aspects of the cognitive mechanisms un-
derlying language acquisition. It reveals how children compre-
hend abstract linguistic concepts and employ them in everyday 
communication, influenced by the linguistic input available in 
their environment. Moreover, educators can also harness this 
understanding to enrich children's cognitive development and 
enhance their proficiency in pronoun usage, thereby promot-
ing optimal language development. In essence, a thorough 
comprehension of pronoun acquisition enriches our under-
standing of language acquisition processes and informs edu-
cational interventions designed to support children's language 
development journey.
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Definitions of Personal Pronouns and Reflexive Pronouns and Definitions of Personal Pronouns and Reflexive Pronouns and 
Their ContextsTheir Contexts
 Personal pronouns serve as convenient and efficient means 
of referring to oneself or others, simplifying communication 
by representing real-world references in a single word. They 
possess grammatical flexibility, functioning as both subjects 
and objects within a sentence. Personal pronouns acquire 
their reference either through linguistically unbound refer-
ences (e.g., references that do not occur within a sentence 
but are presented in the real world or in utterances from pre-
vious discourse) or through linguistically bound references 
(e.g., references are grammatically related to the pronouns) 
within the sentence itself (e.g., "Kittyk said that Sarahi bought 
her*i/k a car"1, the personal pronoun her is grammatical when 
it is coindexed with the matrix subject “Kitty”, but it will be un-
grammatical when it is coindexed with “Sarah”) (Wales, 1996; 
Truswell, 2014), where her could be refer to Kitty but not Sarah. 
There are twelve personal pronouns in the English language, 
including I, me, you, he, she, it, we, they, them, us, him, and 
her (Trask, 1993).

Figure 1: Personal Pronoun Syntax Binding Tree

On the other hand, reflexive pronouns are specifically used 
in the object position of a sentence and function as locally 
bound referents of the subject within the sentence (e.g., "Sarahi
bought herselfi a car", see a more detailed syntax tree in Fig-
ure 2) (Stern, 2022), where the subject of the sentence, "Sarah," 
serves as the antecedent and the higher NP of the reflexive 

1 i, k and * are the standard denotations in linguistics 
that means the noun phrase (NP) may or may not coindex with 
the personal pronoun. i and k are often used as grammatical 
coindex relations and * are used to refer to ungrammatical, see 
a more detailed syntax tree in Figure 1)

pronoun "herself."  In other words, reflexive pronouns that 
end in "-self" or "-selves" are restricted to referring only to 
the subject within a sentence when the subject and object 
are the same entity. For example, in the sentence "I believe in 
myself," the subject "I" is syntactically bound and refers to the 
same entity as the object "myself." English has nine reflexive 
pronouns: myself, yourself, himself, herself, oneself, itself, our-
selves, yourselves, and themselves (Trask, 1993). 

Figure 2: Reflexive Pronoun Syntax Binding Tree

 Apart from differences in syntactic positions, personal pro-
nouns and reflexive pronouns also differ in their syntactical 
and pragmatic functions. Personal pronouns serve to convey 
distinctions among individuals, numbers, animacy, sex, gen-
der, and various other categories, offering a wider array of lin-
guistic cues and functions compared to reflexive pronouns. 
For instance, personal pronouns can occupy the matrix sub-
ject position of a sentence or function as a referential object 
within it, while reflexive pronouns can only take the object 
position of a sentence (Deen & Becker, 2020). The limitation 
in the syntactical placement underscores a key aspect of their 
pragmatic function, which is emphasizing the action or attri-
bute of the subject as being directed back upon itself. Notably, 
personal pronouns, particularly “you,” are prevalent in every-
day conversations, reflecting their frequent usage in caregiv-
ers' daily spoken language. In contrast, reflexive pronouns like 
“yourself” are typically encountered during book-reading ses-
sions. It is observed that pronouns occurring across multiple 
environmental contexts (e.g., book-reading, play, mealtime) 
are acquired earlier by children (Hills et al., 2009; Hills, 2013; 
Hills et al., 2010; Dawson et al., 2021).

CHEN
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ACQUISITION OF ENGLISH REFLEXIVE PRONOUNS

Acquisition of Personal Pronouns and Reflexive PronounsAcquisition of Personal Pronouns and Reflexive Pronouns
 The acquisition of personal pronouns has been exten-
sively explored, indicating that children typically grasp these 
pronouns around the age of 5 to 7 through various discourse 
contexts, as evidenced by both experimental studies and nat-
uralistic observations (Wexler & Chien, 1985; Oshima-Takane, 
1988; Chien & Wexler, 1990; Bohn et al., 2020). Leading schol-
ars such as Chien & Wexler (1990) have conducted experiments 
to delve into how children comprehend personal pronouns 
within controlled experimental settings. Their findings suggest 
that children utilize both syntax and pragmatic cues in under-
standing personal pronouns, leading to complete acquisition 
around the age of 5 to 7. Oshima-Takane (1988), focusing spe-
cifically on the acquisition of personal pronouns in various 
contexts, investigated how children acquire pronoun knowl-
edge through overheard conversations. Her research revealed 
that children can learn about personal pronouns even when 
not directly addressed, demonstrating their sensitivity to dis-
course context. These findings underscore the significance of 
discourse context in shaping children's interpretation of am-
biguous personal pronouns, indicating their capacity to re-
trieve information from diverse contexts and prior discourse.
 In fact, the acquisition of reflexive pronouns from differ-
ent discourse contexts remains contentious in both naturalistic 
and experimental settings. Chien & Wexler (1990) and Wexler 
& Chien (1985) suggested that children acquire reflexive pro-
nouns earlier than personal pronouns and achieve an adult-
like understanding of reflexive pronouns around the age of 
5 years and 6 months, employing both syntactical and prag-
matic knowledge. Conversely, others suggest that children can 
fully comprehend reflexive pronouns in naturalistic settings 
as early as two years old, solely relying on syntactical knowl-
edge without needing additional pragmatic cues (McKee, 1992; 
Grodzinsky & Reinhart, 1993; Deen & Becker, 2020). For exam-
ple, McKee (1992) utilized true value judgment tasks to as-
sess children's understanding of reflexive pronouns in a play 
setting. However, this method may introduce biases based 
on children's responses, influenced by factors like emotional 
tones or facial expressions of experimenters. Overall, the ac-
quisition of reflexive pronouns in various learning contexts 
and everyday naturalistic settings remains debated, empha-
sizing the importance of considering broader contextual fac-
tors such as parental input and environmental influences in 
understanding children's language development (Wexler & 
Chien, 1985; Chien & Wexler, 1990; McKee, 1992; Grodzinsky 
& Reinhart, 1993; Deen & Becker, 2020). Examining children's 
language acquisition though naturalistic observation allows 
for a more comprehensive understanding, considering the 
diverse and salient learning contexts present in everyday en-
vironments (Wohlwend, 2008; Klein & Becker, 2017; Chang & 
Deák, 2020; Hill & Wagovish, 2020; Wohlwend, 2022).

Context Effects of Children's Language AcquisitionContext Effects of Children's Language Acquisition
 Previous research underscores the crucial role of context in 
children's language acquisition. Language development often 

unfolds within specific learning environments, such as meal-
time discussions, face-to-face play, and educational interac-
tions (Klein & Becker, 2017; Chang & Deák, 2020; Hill & Wago-
vish, 2020; Hu et al., 2021). These settings typically focus on 
nouns, verbs, and discourse topics, with particular attention 
to pronoun usage in contexts involving multiple individuals, 
such as interactions between children and caregivers or peers 
(Bojczyk et al., 2016; Chang & Deák, 2020; Contemori & Tor-
tajada, 2020; Adi-Bensaid et al., 2022). For example, research 
on book-reading highlights the richness of vocabulary found 
in picture books compared to everyday conversations, signifi-
cantly enhancing children's language skills and word acquisi-
tion (Farrant & Zubrick, 2013; Bojczyk et al., 2016; Dowdall et 
al., 2020; Dawson et al., 2021). Certain contexts, such as meal-
time and playtime, play vital roles in fostering language de-
velopment by providing ample speech input. Among these 
contexts, playtime emerges as particularly significant, as it en-
courages frequent interactions between caregivers and chil-
dren, necessitating heightened engagement from children 
compared to mealtimes. Playtime offers more dynamic inter-
actions and positive reinforcement for learning, facilitating 
children's understanding of relationships between characters 
or objects during pretend play, thereby enhancing their com-
prehension of pronouns (Adi-Bensaid et al., 2022; Wohlwend, 
2022; Prins et al., 2023). In conclusion, previous research un-
derscores the critical influence of context on children's lan-
guage acquisition. Contexts like playtime and mealtime offer 
unique opportunities for language development, with play-
time fostering interactive engagement and a deeper under-
standing of pronouns. As we delve into our study, we will ex-
plore how different environmental contexts impact children's 
acquisition of reflexive pronouns.

Current StudyCurrent Study

 This study examined caregivers’ use of reflexive and per-
sonal pronouns within a naturalistic play setting. Three main 
research questions were explored:
1. How do parents use reflexive and personal pronouns dif-
ferently in naturalistic environments, and what variations ex-
ist in pronoun usage among families?
2. How does parents' use of reflexive pronouns vary across dif-
ferent contexts, such as free discourse, play, and book reading?
3. Do two-year-old children demonstrate an understanding of 
reflexive pronouns in their everyday environments?
 The first objective was to examine the differences be-
tween  parents' usage of reflexive and personal pronouns in 
naturalistic settings. It was hypothesized that personal pro-
nouns would be more prevalent in daily discourse, especially 
within parent-child interactions, compared to reflexive pro-
nouns. Existing research has found that personal pronouns 
are more common in daily discourse and reflexive pronouns 
are more common during book-readings (Bojczyk et al., 2016; 
Dowdall et al., 2020). By analyzing the occurrence and fre-
quency of reflexive and personal pronouns, this study aimed 
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to gain a better understanding of the linguistic input provided 
by caregivers and its potential impact on children's language 
development.
 Three exploratory analyses were conducted to further ex-
plore families' pronoun usage in a naturalistic setting. The first 
analysis focused on the variability in pronoun usage across dif-
ferent families, aiming to identify distinct patterns of pronoun 
usage within families. The second analysis examined contex-
tual differences in the usage of reflexive pronouns, specifically 
in discourse contexts such as play, book reading, and other 
daily interactions (e.g., phone-calling). Investigating families' 
pronoun usage and the use of reflexive pronouns within dif-
ferent discourse contexts provides valuable insights into the 
role of caregiver-child interactions and child-directed speech 
in the acquisition and usage of these pronouns. The third anal-
ysis of the study explored children's verbal or behavioral re-
sponses to parents' pronoun usage as an indicator of their un-
derstanding of reflexive pronouns. 
 Therefore, the study aimed to determine if the 2-year-
old participants showed more verbal or behavioral responses 
associated with reflexive pronouns than personal pronouns 
which will provide positive evidence for the learning trajec-
tory of earlier acquisition of reflexive pronoun than personal 
pronoun, potentially as early as two years old. This study of-
fers valuable insights into early language development the-
ory and the dynamics of caregiver-child interactions by exam-
ining pronoun usage across various discourse contexts based 
on parental input, which will hold a promise for future edu-
cators, offering potential applications in language teaching 
methodologies.

MethodMethod

ParticipantsParticipants
 All participants (N = 16; Nfemale = 8) were typically devel-
oping native English speakers who is born and raised in the 
United States. There are two participants who did not produce 
any reflexive pronouns, so they were excluded from further 
data annotation, in which gives 14 participants in total (Nfe-
male = 7, Mage = 22.94 months; SD = 0.15 months; Rangeage 
= 22.8 - 23.3 months). The racial and ethnic breakdown of the 
participants were White (N = 10), Multi-Racial (N = 3), and Other 
(N = 1).  

DatasetDataset
 Fourteen two-hour video recordings of mother-child nat-
uralistic interactions from The Science of Everyday Play data-
set (Tamis-LeMonda & Adolph, 2017) from Databrary (Gilmore 
et al., 2016) were used in the current study. Data collection of 
the corpus took place from October 2017 to February 2020. 
The corpus included 234 hours of video recording (across 2 
visits, 2 hours per visit) of children and their mothers going 
about their daily routines from the age of 12 to 23.8 months. 
A research assistant followed the child and recorded the fam-
ily’s daily routines during two visits. Routines included toy 

play, book reading, and other activities, such as phone calls 
and mealtimes. The current study used video recordings and 
vocabulary data from the first visit of children between 22- to 
23-months-old. 

ProcedureProcedure 
 The Tamis-LeMonda and Adolph research team transcribed 
participants’ video recordings. We used the provided transcrip-
tions and participants’ video recordings to code for both per-
sonal and reflexive pronouns used by parents. We also iden-
tified different activity contexts (e.g., book reading, toy play, 
etc.) and analyzed children's verbal and behavioral responses 
to parent pronoun speech. 

Data AnnotationData Annotation
Frequency CodingFrequency Coding. To answer the first research question about 
how often parents use pronouns in naturalistic speech, we 
identified the number of personal and reflexive pronouns pres-
ent in parent speech from each transcript. The frequency pro-
portion is calculated by the total occurrences of personal pro-
noun and reflexive pronoun divided by the total utterances 
of the caregiver. 
Activity Context CodingActivity Context Coding. To understand how parents' reflex-
ive pronoun use differed between activity contexts in natu-
ralistic environments, we coded the context in which parents 
used reflexive pronouns. We coded three main activity con-
text categories: play, book-reading, and other. The play activ-
ity context involved different types of play, such as drawing, 
toy play, and more. For example, “No you wanna do it by your-
self?” In this sentence, the reflexive pronoun “yourself” refers 
to the child who's playing with the toy. The book reading ac-
tivity context involved children and parents reading a story-
book together. For example, “he'll crawl in and make himself 
comfortable.” In this sentence, the reflexive pronoun “himself” 
refers to the book character in the storybook that the caregiver 
and the child were reading. The other activity context involved 
all the non-play and non-book-reading activities, such as par-
ents making phone calls. In this context, parents would use 
pronouns to refer to another person, object, or abstract con-
cepts outside of the parent and child’s immediate environment. 
For example, “I used to like to do that, like bring it on internet 
and I didn't give myself a title” In this sentence, the reflexive 
pronoun “myself” refers to the caregiver, and the whole sen-
tence is presented in a phone calling session.
Children's Response CodingChildren's Response Coding. To understand how children re-
sponded to different pronoun types used by parents, we coded 
whether children offered a behavioral and verbal response af-
ter a parent said a reflexive or personal pronoun. Because there 
is a large difference between the personal pronoun and reflex-
ive input within children’s daily environment, such as the oc-
currences of personal pronouns will be significantly more than 
the occurrences of reflexive pronouns (Dawson et al., 2021) in 
order to minimize the statistical bias for our future children’s 
response coding analysis, we paired utterances with a reflex-
ive pronoun and utterances with a  personal pronoun of the 

CHEN
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same content, same referent, from the same activity context 
and within the same participant. An example of paired utter-
ances can be found in Table 1.

Table 1Table 1: Paired-up Sentences Examples

 Children’s verbal or behavioral responses were coded if 
they responded to the parent within a 10-second interval. 
Children’s verbal responses included their vocal response to 
the caregiver within the interval after their parent used a pro-
noun. The behavioral response included children successfully 
retrieving a referent object of the pronoun parents used. Chil-
dren who were satisfied with one of the verbal or behavioral 
responses after the occurrence of the pronoun were coded as 
a child who understood the pronoun (Table 2). 

Table 2Table 2: Children's Behavioral Response and Verbal Response 
Example2

ReliabilityReliability
 The initial coding of reflexive pronouns was carried
 out by the first author, Y.C. To ensure the reliability of
 the reflexive pronoun coding, a second trained coder
 independently coded 30% of each transcript3. High inter-rater

2 Note: Table 2: MOT means the caregiver (e.g., the 
mother of the child), CHI means the participated child in the 
dataset. All utterances are in the CHAT transcription format 
(MacWhinney, 2000).
3 To enhance the validity of manually coded datasets, 
it is customary to engage a second coder to independently 
analyze 20% to 30% of the dataset, a practice that helps 
establish inter-coder reliability.

 reliability was achieved (κ = 0.98; range = 0.95 - 1.0). Similarly, 
the contextual coding of reflexive pronouns was conducted
 by the first author, Y.C. An additional trained coder coded 
30% of each transcript to evaluate the reliability of context 
coding. The inter-rater reliability was found to be high (κ = 
0.93; range = 0.85 - 1.0). For the coding of parents' use of per-
sonal pronouns in the transcripts, two trained coders were in-
volved. One coder was designated as the primary coder for 
each transcript, while a second coder independently coded 
20% of the transcripts to assess reliability. The inter-rater reli-
ability was substantial (κ = 0.96; range = 0.86 – 1.0). Any dis-
crepancies between coders were resolved through discussion 
between the primary and secondary coders and were included 
in the final dataset.

ResultsResults
FrequencyFrequency
 First, we assessed if there were input differences between 
personal pronouns and reflexive pronouns in the daily dis-
course. Personal pronouns were much more common than 
reflexive pronouns, comprising 34.665% of overall utterances 
produced (10,992 occurrences out of total 31,709 utterances). 
Reflexive pronouns only comprised 0.155% of the overall ut-
terances produced (49 out of total 31,709 utterances). Specif-
ically, "you" was the most frequent personal pronoun, taking 
11.252% of total parental production (3568 occurrences), while 
"us" was the least frequent taking 0.202% of overall parental 
input (64 occurrences). Among reflexive pronouns, "yourself" 
was the most common taking 0.101% of parental input (32 
occurrences), while "herself/itself/themselves" each occurred 
only once, taking 0.003% of overall parental input. There were 
no occurrences of "oneself" or "ourselves" across all 16 partic-
ipants (see Table 3 for more details).

Table 3Table 3: Personal Pronoun and Reflexive Pronoun Parental In-
put Frequency Breakdown
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Variability in FamiliesVariability in Families
 We found variability in personal and reflexive pronoun us-
age across individual families. Among the 16 families studied, 
11 used the personal pronoun “you” most frequently, ranging 
from 5.377% to 21.713% of overall parental input (120 to 418 
occurrences) over the course of the two-hour video. Two fam-
ilies used the personal pronoun “I/me” most frequently, rang-
ing from 3.517% to 20.693% of overall parental input (209 
and 282 occurrences). One family used the personal pronoun 
“it” most frequently, with 8.248% of total parental input (231 
occurrences).
 Nine families used the personal pronoun “he/him” the least 
frequently, ranging from 0% to 14.059% (0 to 26 occurrences) 
over the course of the two-hour video. Five families used the 
personal pronoun “they/them” the least frequently, ranging 
from 0.105%% to 14.652% (from 3 to 30 occurrences). Only 
one family used the personal pronoun “we/us” the least fre-
quently in the two-hour video domain, with a total of 0.882% 
input proportion (24 occurrences). It is noteworthy that one 
family did not use the personal pronouns “he/him” and “she/
her” at all during the two-hour video. See Figure 3 for more 
details of each family’s personal and reflexive pronoun use. 
 
Figure 3Figure 3: Variability in Families

Note. This graph presents the diversity in personal and reflex-
ive pronoun parental input proportion measures
across 14 families, derived from transcript-based analysis. The 
pronoun input proportion is determined by dividing the total 
occurrences of each utterance containing the target pronoun 
by individual participant's total utterances. Each family is de-
picted as a facet, organized in rows and columns. The x-axis 
represents each participant's ID, while the y-axis denotes the 
parental input proportion in percentages.

Activity ContextActivity Context
 Second, we examined if there were differences in parents' 
use of reflexive pronouns in different activity contexts (e.g., 
play, book reading, other). We found that reflexive pronoun 

use varied across different activity contexts (Figure 4). In the 
play context, reflexive pronoun use was most frequent, occur-
ring 55.1% of the total reflexive pronoun usage, followed by 
book-reading context, which accounted for 34.7% of reflex-
ive pronoun use. The remaining “other” context accounted for 
10.2% of reflexive pronoun use. Additionally, "yourself" was the 
most commonly used reflexive pronoun in the play context (24 
occurrences or 92.3% of overall reflexive pronoun use in the 
play context) and “other” context (4 occurrences or 48.980% 
of overall reflexive pronoun use in the other context).  "Him-
self" was most commonly used in the book-reading context 
(11 occurrences or 22.917%of overall reflexive pronoun input 
proportion).

Figure 4Figure 4: Reflexive Pronoun and Activity Context

Note. From left to right, Figure 2 displays the occurrences 
of each reflexive pronoun in three different contexts: Play, 
Book-Reading, and Other. Each bar represents the frequency 
(number of occurrences) of the respective reflexive pronoun 
within its context. Reflexive pronouns are visualized in dif-
ferent colors: "Herself" is represented in purple, "Himself" in 
aqua, "Itself" in red, "Myself" in light orange, "Oneself" in yel-
low, "Ourselves" in blue, " Yourself" in peach and " Yourselves 
" in salmon.

Children's Response CodingChildren's Response Coding
 Finally, we examined children’s understanding of reflex-
ive pronouns in their everyday environments. In the analyses, 
we paired utterances with a reflexive pronoun and utterances 
with a personal pronoun of the same content and referent 
and from the same activity context. Overall, we identified 35 
paired-up sentences, including 23 pairs of yourself/you in the 
play context, 6 pairs of himself/he in the book-reading context, 
5 pairs of yourself/you in the book-reading context, 1 pair of 
herself/she in the play context, and no pairs for himself/he in 
the play context. 
 Children responded to all paired-up sentences (e.g., 
23 pairs of yourself/you) in the play context, but none in 
book-reading or other contexts. We observed more behav-
ioral responses compared to verbal responses in the play con-
text. In the play context, children responded behaviorally to 
the reflexive pronoun, “yourself” 17 times and verbally 13 times. 
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When the personal pronoun “you” was used in the play con-
text, children responded behaviorally 14 times and verbally 
9 times. Across all paired-up sentences, children responded 
more often to "yourself" (17 times in the overall 23 paired-up 
sentences, or 73.9%) than to "you" (14 times in the overall 24 
paired-up sentences, or 60.9%) in the play context.

DiscussionDiscussion

Variability in Parents' Use of Personal and Reflexive Pronouns Variability in Parents' Use of Personal and Reflexive Pronouns 
 We first examined the occurrences and frequencies of re-
flexive and personal pronouns in parental input. Overall, across 
14 families, personal pronouns were used more frequently 
than reflexive pronouns. This result aligns with our hypothe-
sis and previous research that found that personal pronouns 
are more commonly used in the everyday environment com-
pared to reflexive pronouns (Dawson et al., 2021). 
 Additionally, the results from our first research question are 
consistent with existing research on pronoun acquisition. We 
found that the reflexive pronoun “yourself” is acquired before 
other reflexive pronouns, especially compared to third-per-
sonal reflexive pronouns, such as “himself” and “herself” (Wex-
ler & Chien, 1985; Chien & Wexler, 1990). In the current study, 
children responded more often to “yourself” in the play con-
text and did not respond to “himself” and “herself” in the play 
or book-reading or in “other” context. This result suggests that 
the reflexive pronoun “yourself” is acquired earlier or children 
already know the meaning of “yourself” around the age of 
two (Wexler & Chien, 1985; Chien & Wexler, 1990; Rozendaal 
& Baker, 2010). 
 Also, children responded more to “yourself” in the play 
context compared to “you” in the play context (73.91% re-
sponse for “yourself” in the play context and 60.86% response 
for “you” in the play context). This is interesting because par-
ents’ use of reflexive pronouns is drastically lower than their 
use of personal pronouns in this dataset (Tamis-LeMonda & 
Adolph, 2017). This finding provides positive evidence that 
the understanding of reflexive pronouns might be earlier than 
personal pronouns, since children rarely respond to personal 
pronouns compared to reflexive pronoun. This could be due 
to the most frequent reflexive pronoun being “yourself” (N = 
32) and the utterances that parents are producing to the chil-
dren have a more uniform linguistic pattern, as the “yourself” 
are usually in the object position of a sentence and referring 
to the subject of the sentence, or, in this study the referents 
of “yourself” are more unitary (e.g., most of they are usually 
referring to the child), and this pattern is easier to observe 
than other reflexive pronouns, such as “himself” (e.g., most of 
they are referring to various book characters in different story 
books). This finding aligns with previous work, such as a full 
reflexive pronoun comprehension typically emerges around 
the age of five to seven and the reflexive pronoun “yourself” 
is acquired before other reflexive pronouns (Wexler & Chien, 
1985; Chien & Wexler, 1990; Rozendaal & Baker, 2010). 
   The prevalence of personal and reflexive pronouns can 

be attributed to multiple factors. First, personal pronouns are 
frequently used in everyday conversations, leading to higher 
occurrences in parental input (Dawson et al., 2021). Personal 
pronouns serve as convenient and efficient means of referring 
to oneself or others, which means personal pronouns can be 
used as the simple referent of a person or an object, simplify-
ing communication. For example, instead of saying, “Johnny, 
could Johnny bring Johnny’s mother a plate,” people can use 
personal pronouns to replace the names or people of this con-
versation, such as “Johnny, could you bring me a plate”. Addi-
tionally, the grammatical flexibility of personal pronouns al-
lows them to function as both subjects and objects within a 
sentence. For instance, in English, "He (subject) is doing fine" 
and "I got this from him (object)" demonstrates the usage of 
personal pronouns in both subject and object positions. In 
contrast, reflexive pronouns are limited to the object position 
when the subject and object share the same referent, as exem-
plified by the sentence, "Mary's mother bought this present by 
herself" and it is ungrammatical to use the reflexive pronouns 
in the subject position, such as “*Herself bought this present” 
(Trask, 1993). These linguistic rules inherently restrict the oc-
currence of reflexive pronouns, as they have fewer grammat-
ical functions compared to personal pronouns.  
 Along with our first research question, we examined the 
variability in personal and reflexive pronoun usage across dif-
ferent families. Among the 16 families included in the study, 
distinct patterns emerged regarding the frequency of specific 
personal pronouns. The personal pronoun "you" was found to 
be the most frequently used pronoun. The pronoun "he/him" 
and, in one family, the pronoun "we/us" was used least fre-
quently. These results could be a factor of the limited speak-
ers and listeners in the environment because this corpus is 
mainly based on parent-children's interactions in a naturalis-
tic play context. In this dataset, only three main characters are 
presented in the child’s environment: the caregiver, the child, 
and the research assistant (who is excluded from the discourse 
and interaction; (Tamis-LeMonda & Adolph, 2017). This limita-
tion in the environment explains the predominant occurrences 
of the reflexive pronoun “yourself” and the personal pronoun 
“you” in the discourse. These are references the caregivers use 
when talking to their children, who are the only two speakers 
included in the interactions. In addition, the different commu-
nicative profiles (e.g., individual variability of pronoun usage 
in different families and parenting styles) between caregiver 
and child could influence how parents interact with children. 
This factor could impact the amount of input available to chil-
dren in their environment and their language acquisition (Riv-
ero, 2012). 

Reflexive Pronouns are Context-DependentReflexive Pronouns are Context-Dependent
 The second research question examined reflexive pronoun 
use between different discourse contexts. We found that re-
flexive pronouns were used more frequently in the play con-
text. This finding relates to prior research showing that early 
language acquisition is predicted by nouns and verbs related 
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to food and face-to-face interaction (Chang & Deak, 2020). We 
also found that more complex and diverse reflexive pronouns 
were used in book-readings than parent-child interactions, 
which aligns with prior research that finds that book-reading 
context includes more complex and novel words compared 
to a child’s everyday environment (Dawson et al., 2021). 
 Parent-child interactions in playtime contexts may explain 
why we found more use of “you/yourself” in the play context. 
Not only are more discourses prevalent during mealtime and 
playtime, but the directive discourse which requires more be-
havioral and verbal interaction from children is more com-
mon during playtime (Wohlwend, 2008; Adi-Bensaid, et al., 
2022; Wohlwend, 2022). This direct interaction might benefit 
children’s vocabulary learning through more dynamic inter-
actions with their caregivers and, therefore, more opportuni-
ties to hear the pronouns “you/yourself.”

Two-Year-Olds Demonstrate Understanding of Reflexive Two-Year-Olds Demonstrate Understanding of Reflexive 
PronounsPronouns
 Finally, we asked whether two-year-olds show an under-
standing of reflexive pronouns in a naturalistic setting. We 
found that two-year-old children showed more responses and, 
therefore, may have a better understanding of "yourself" than 
"you" when it comes to reflexive pronouns in the play context. 
This finding supports previous work stating that the reflexive 
pronoun “yourself” is acquired earlier compared to other re-
flexive pronouns (Wexler & Chien, 1985; Chien & Wexler, 1990). 
However, children only responded to paired-up sentences 
in the play context and not in book-reading or “other” con-
texts. This limitation might be explained by the limited be-
havioral interactions between the child and caregiver during 
the book-reading and the “other” contexts, even though re-
search shows that reading picture books is an activity that sup-
ports child language development (Farrant & Zubrick, 2013; 
Bojczyk et al., 2016; Dowdall et al., 2020). The book-reading 
situations in the current study did not allow for explicit ver-
bal or behavioral responses from children and could not be 
confidently coded. 
 In the “other” context, caregivers often referred to a ref-
erent that was not physically present in the children’s current 
environment and in utterances that are not directly addressed 
to the child. Even though children can learn from overheard 
conversations (e.g., Akhtar et al., 2001), they may not be explic-
itly responding to pronouns because they are not directly ad-
dressed in this study. Therefore, this may explain why no ver-
bal or behavioral responses are observed from the children 
when pronouns are used in the “other” context. 
 While the current study cannot definitively resolve the 
discrepancies in reflexive pronoun acquisition, our results do 
show that partial understanding of reflexive pronouns is ob-
served in 2-year-olds children from a naturalistic observation 
approach, and some reflexive pronouns (e.g., yourself ) have 
more verbal or behavioral responses than other reflexive pro-
nouns (e.g., himself ). Our data would partially support both the 
syntactical approach (e.g., children show an understanding of 

reflexive pronouns around 2 to 3 years old) and the pragmat-
ics approach (e.g., a full understanding of reflexive pronouns 
are shown around 5 to 7 years old).However, our data is heav-
ily context-dependent, and future research should continue 
to examine this debate in order to resolve the debates in re-
flexive pronoun acquisition. 

Significances and Real-World ImplicationsSignificances and Real-World Implications 
 Our findings hold significant implications for both theo-
retical frameworks and educational practices in language ac-
quisition. Introducing more reflexive pronouns into everyday 
play settings through interactive methods has the potential 
to enhance children’s understanding of pronouns and enrich 
their overall language learning experience (Wohlwend, 2008; 
Adi-Bensaid, et al., 2022; Wohlwend, 2022). Given children's 
inclination towards learning through active, playful engage-
ment, educators may find it beneficial to incorporate more in-
teractive activities into children’s academic endeavors (Wohl-
wend, 2022; Prins et al., 2023). This approach not only fosters 
language development but also emphasizes the pivotal role 
of real-life, interactive experiences in language acquisition. 
By creating an environment abundant in reflexive pronouns 
and promoting dynamic interactions, educators can facilitate 
a deeper comprehension of language structures among young 
learners.

Limitations and Future DirectionsLimitations and Future Directions
 The current study included a small, homogenous sample 
of families, which limits the generalizability of the findings. To 
address this limitation, future research should aim to extend 
these findings to different cultures and populations, examin-
ing pronoun usage and acquisition in a more diverse sample. 
This would provide a broader understanding of how pronoun 
acquisition unfolds across different linguistic and cultural con-
texts and help identify potential cultural and environmental 
influences on pronoun usage. 
 Additionally, this study focused on two-year-old children 
and their understanding of personal and reflexive pronouns. 
Future research should explore the developmental trajectory 
beyond this age range to gain a more comprehensive un-
derstanding of pronoun acquisition from a longitudinal per-
spective. Examining how pronoun usage and comprehension 
evolve as children grow older would provide insights into the 
progression and milestones of pronoun acquisition. Longitu-
dinal studies that follow children over time would be partic-
ularly valuable in capturing these developmental changes.  
For clinical assessments, it is notable to design interventions 
for children who are having difficulties in learning reflexive 
pronouns.
 Moreover, the study touched upon the influence of differ-
ent contexts on pronoun usage, particularly in the play con-
text. However, future research should delve deeper into the 
role of various contextual factors in shaping pronoun acquisi-
tion. Investigating how different environments, social interac-
tions, and activities impact pronoun usage could help uncover 
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the mechanisms underlying the acquisition process. For ex-
ample, studying how pronouns are used and understood in 
educational settings, family conversations, or other specific 
contexts would provide a more nuanced understanding of 
pronoun development. 
 By addressing these future directions, researchers can 
expand on the current study's findings and contribute to the 
broader field of language acquisition. Considering a more di-
verse sample, exploring the developmental trajectory, and ex-
amining contextual factors will enhance our understanding 
of how children acquire and use pronouns, and their findings 
can inform educational practices and intervention strategies, 
and contribute to the broader field of linguistics.

ConclusionsConclusions

 In conclusion, this study investigated the usage and ac-
quisition of personal and reflexive pronouns in early language 
development within a naturalistic environment. The findings 
revealed several important insights into pronoun usage pat-
terns and children's understanding of reflexive pronouns. 
 The results contribute to understanding pronoun usage 
and acquisition in early language development. They shed 
light on the prevalence and functions of personal pronouns, 
the limited occurrence of reflexive pronouns, and the differen-
tial understanding of reflexive pronouns by two-year-old chil-
dren. These findings have implications for language acquisition 
theories and highlight the importance of contextual factors in 
shaping pronoun use and comprehension. Future research can 
build upon these findings by further exploring the develop-
mental trajectory of reflexive pronoun acquisition, investigat-
ing the role of different contextual factors in pronoun usage, 
and expanding the study to a larger and more diverse sample. 
By deepening our understanding of how children acquire and 
use pronouns, we can gain valuable insights into the mech-
anisms underlying early language development and provide 
a foundation for improving language teaching strategies.
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What is your greatest accomplishment?What is your greatest accomplishment?
 I believe having the privilege to attend graduate 
school and continue working towards a career in research 
is my greatest accomplishment. 

After completing my undergraduate studies one year early 
with highest honors and having the opportunity for my 
work to be published, I am confident that my accomplish-
ments thus far will serve as a foundation for my future 
endeavors.
Where do you see yourself in 10 years?Where do you see yourself in 10 years?
 In 10 years, I see myself upholding a career in public 
health research. My current work for the state has been 
incredibly guiding, and I wish to continue on a similar
path. Specifically, I would like to conduct research that 
bridges both psychology and public health in neuroepi-
demiology, focusing on maternal and child health.
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Language and emotion are intricately articulated, influencing the cognitive statuses of processing involving 
emotion and emotion-laden words. The field of psycholinguistics frequently analyzes these processes in 
either foreign or second language contexts, but there is a gap in the present literature that directly compares 
the two measures. This literature review aims to explore the recognition and interpretation of emotion-
related words in second language speakers and foreign language learners in order to provide insight to their 
implications in real-life scenarios. Both native and non-native speakers express distinct cognitive mechanisms 
when facing emotional content, revealing language’s impact on decision-making, memory, and perception. 
By reviewing distinctive factors such as differences in processing, acquisition, and current psychological 
measures, this review contributes to understanding the impact language context has on individuals across 
diverse linguistic and cultural backgrounds. This paper facilitates a comprehensive view into the dynamics 
involved in the processing of emotion and emotion-laden words, as the latter is overlooked in current studies., 
to aim to employ more effective communication strategies for practical applications, particularly within 
health communication or legal proceedings. Explaining why these differences exist presents a challenge, in 
that it is the unconscious mind of learners and speakers that drive responses, thus revealing an overarching 
theme I aim to convey throughout this review.

Key Words: emotion processing, language context, mental acquisition, psycholinguistics 

Introduction to Exploring Emotion and Emotion-Laden WordsIntroduction to Exploring Emotion and Emotion-Laden Words

Definitions, Examples, and DifferencesDefinitions, Examples, and Differences
 The examination of emotion and emotion-laden words 
serves as a facet for further understanding the relevance of 
linguistic studies. Within this realm, a significant distinction 
is present when defining an emotion word as opposed to an 
emotion-laden word. Emotion words, exemplified by terms 
like “happy”, “sad”, or “angry”, express particular affective states. 
Contrary to this, emotion-laden words, such as “sunshine”, 
“death”, or “birthday”, have the potential to evoke an emo-
tional state, without directly having an affective connotation 

(Zhang, 2017). However, the classification of “emotion words” 
brings upon a debate of being too ambiguous of a term, as 
emotion-laden words, despite having their own distinction, fall 
under this same category. Consequently, “emotion words” may 
also be referred to as “emotion-label” or “emotionally-charged” 
words by various researchers.
 Considering such intricacies, the valence of words, whether 
emotion-label or emotion-laden, presents a crucial role when 
studying foreign and second language processing. Warriner’s 
(2013) research notes that valence is the most central domain 
and is vital due to its generalizability across languages in study-
ing emotion-related processes. Valence refers to the level of 
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pleasantness evoked by an emotion word, ranging from pos-
itive to negative. For example, “miserable” is likely to elicit a 
stronger, negative valence in comparison to “glum.” Conversely, 
arousal relates to the amount of emotional intensity evoked 
by a word. For instance, the word “depressed” typically elicits 
more arousal than using a softer term such as “sad.” The final 
condition regarding emotional ratings is dominance, which is 
defined as the degree of control exerted by a stimulus. This fea-
ture can be exemplified when comparing “depressed” versus 
“sad” once more (Warriner, 2013). “Depressed” holds a higher 
level of power than “sad,” showcasing a more intense level of 
the said emotional state, common within experimental lin-
guistic studies.
 Additionally, how abstract or concrete a given word is im-
pacts their technical definition. Concrete words refer to tan-
gible nouns that physically exist, such as “pencil”, while ab-
stract words tend to refer to more subjective concepts, such 
as “kindness”. These descriptors can cross-correlate with emo-
tional perception, with words like “coffin” being more emotion-
ally concrete and “love” being more emotionally abstract.
 It is important to make note that not all studies include 
each of the above factors in their procedures, and research-
ers may elect to employ only specific elements to focus on 
depending on their research objectives. Considering which 
features are utilized most in studies that involve language ac-
quisition and cognition of foreign or second languages, may 
elicit different results. These findings need to be cross-refer-
enced to come to a formal conclusion regarding emotion pro-
cessing among the opposing speaker types. All the above fac-
tors therefore collectively contribute to how speakers interpret 
emotional information through mental representations, ulti-
mately affecting perception and their respective connotations.
 
Indication of Processing DifferencesIndication of Processing Differences
 Understanding the distinct levels of cognitive process-
ing is fundamental when exploring emotion-focused psycho-
linguistics. Though we have become aware that both emo-
tion-label and emotion-laden words are structurally similar, 
their unique characteristics significantly affect how we per-
ceive them mentally. The nuances set by these categories al-
lows for researchers to uncover the intricacies of communi-
cation in foreign and second languages.
 Kazanas and Altarriba (2016) note significant differentia-
tion in processing through means of valence when present-
ing participants with a lexical decision task (LDT). In an LDT, 
participants are presented with a single word on a screen and 
must determine if the given word exists in a given language. 
With reference to neuroimaging and response time analysis, 
a clear pattern is uncovered in that emotion-label process-
ing occurs more rapidly than emotion-laden processing. This 
trend is particularly prevalent among foreign language learn-
ers, whose response times were fastest when presented with 
positive emotion-label words and slowest with negative emo-
tion-laden words. Aside from perception, the ranges of posi-
tive and negative valence also impacts word recognition and 

their existence in one’s native language. Therefore, the effect 
of valence on word recognition suggests that positive words 
may have stronger mental representations, with consequent 
response speeds and later decision-making.
 Similarly, a prior study considered both explicit and im-
plicit cognitive processing when comparing response times 
for emotion and emotion-laden words. This investigation uti-
lized a masked lexical decision task, in which participants were 
primed with the presentation of a word or nonword before 
the target word. The employment of this aims to impede ex-
plicit processing and eliminate any strategizing from the par-
ticipant in case they become aware of the general patterns of 
the study (Kazanas & Altarriba, 2015). Explicit processing in 
this essence refers to the conscious decision of electing if the 
target word really exists, thus aims of these studies tend to 
analyze the unconscious and gain the fastest response time 
with minimal forethought involved. In the context of a masked 
lexical decision task, Kazanas and Altarriba (2016) uncovered 
results consistent with that of the traditional lexical decision 
task, in which emotion-label words are processed faster than 
emotion-laden distinctions. Kazanas and Altarriba (2015) also 
confirmed the initial finding that positively-valenced words 
are processed faster and more accurately than their negative-
ly-valenced counterparts. 
 Moreover, masked or unmasked lexical decision tasks 
are not the sole methods for unraveling explicit or implicit 
cognitive processing techniques. Various linguistic testing 
procedures, such as emotional categorization tasks (ECT) or 
emotional Stroop tasks (EST), delve further into the cogni-
tive mechanisms involved in word processing. ECT involves 
the explicit processing of emotional content within stimuli, 
such as through judgment of valence, whereas EST relates 
to the implicit processing of such stimuli, often involving re-
sponses to congruency of a presented word and its meaning 
(Liu et al., 2022). Results from studies involving these tasks 
that examined the differences of processing in emotion and 
emotion-laden words align with previous findings in that re-
sponse times were quicker with emotion-label words. Liu et 
al. (2022) revealed that emotion-label words heighten the use 
of the automatic cognitive system with little effort, whereas 
emotion-laden words utilize the reflective system, needing ex-
tra effort. The present commonality of results serves as a rein-
forcing indicator that a significant processing difference does 
exist for both word types. 

The Acquisition of Emotion & Emotion-Laden WordsThe Acquisition of Emotion & Emotion-Laden Words

Studies Involving the Learning of These Word TypesStudies Involving the Learning of These Word Types
 Studying the acquisition of emotion-label and emo-
tion-laden words in monolingual individuals offers a glimpse 
of the dynamics involved in psycholinguistics. The way in which 
individuals navigate the complexities of comprehending words 
presented in a foreign language allows for researchers to un-
derstand implications involved in acquiring specific vocabu-
laries in a non-native condition. 
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THE MENTAL REPRESENTATION OF EMOTION-LADEN WORDS ACROSS LANGUAGES:

 The intersection of emotion and language for foreign lan-
guage learners is heavily dependent on the context in which 
they are presented. Research involving recognition and reten-
tion of emotion-label and emotion-laden word stimuli poses 
that providing context of information to participants prior 
to stimuli presentation yields significant effects. Emotional 
stimuli in a second language should be presented within a 
written, visual, or spoken context that ties to the positive or 
negative valence of that word (Altarriba & Basnight-Brown, 
2012). Implementing this method of instruction serves as a 
retrieval cue, potentially improving later recall of the target 
stimuli. Behavioral data involving the accuracy of recall show 
that emotion-laden words are more accurately recognized 
than emotion-label words, specifically more present in pos-
itively-valenced words (Zhang et al., 2020). These data can 
be attributed to enhanced activation of cognitive processes 
that elicit participants to consider the meaning of a word on 
a deeper and more subjective level.
 The use of positive or negative contextual narratives holds 
the potential for varying levels of recall. Driver (2022) discov-
ered that negatively-valenced emotion-laden texts that had 
real-life relevance triggered more emotional responses over-
all, as well as heightened levels of retention and recall after the 
study was completed. Observing a conceptual equivalence of 
a negative turn of events or intense emotions, such as anger 
or fear, in a visual stimulus can produce a greater generation 
of related adjectives, as opposed to the viewing of a positive 
or enjoyable event (Pavlenko, 2008). These findings contrast 
against the previous assumption that positive words are gen-
erally processed more accurately than negative ones in a na-
tive context. 
 Prompting participants with contextual background is 
one of the strategies involved in examining foreign language 
learners and their word processing abilities. Lexical availability 
tasks base word associations with semantic categories, such 
as animals, foods, or hobbies (Jiménez Catalán & Dewaele, 
2017). These categorical stimuli are used to elicit words from 
the speaker's mind, as they are not frequently used in their 
native language but rather are primarily applied to commu-
nicate ideas and feelings relative to a situation or daily activ-
ity. Researchers present a list of words and have participants 
write down as many available words that come to mind as they 
can. Emotion-label or emotion-laden prompts elicit the high-
est number of responses in a native language, whereas neu-
tral words generate the fewest words. The lexical availability 
task accommodates for levels of exposure foreign language 
learners are subjected to regarding emotion-related words or 
phrases, with the concreteness and valence of such likely ex-
plaining the difference in quantity of responses.
 Additionally, self-assessment manikins (SAM) involve vi-
sual representations of non-human faces ranging from ex-
tremely elated to profoundly unhappy. Foreign language learn-
ers meet the task of associating a presented word, often in 
narrative form in both their native and foreign language, with 
a corresponding face based on their subjective judgment of 

the stimuli’s pleasantness, or valence. Milanović (2019) high-
lighted that positive emotion-laden words were of higher 
pleasantness in a first language than in a foreign language, 
despite holding the same contextual meaning. Although dif-
ferent methods were utilized, these findings can compare to 
those of Jiménez Catalán and Dewaele (2017) in terms of lev-
els of familiarity in exposure. 
 A common thread in the aforementioned descriptors is 
the vital role that context and familiarity of words in a lan-
guage being learned play in research findings. Results tend 
to vary from one study to another, considering the methods 
being proposed. While these may not be the most employed 
procedures in the discipline of psycholinguistics, their oppos-
ing perspectives can contribute to a broader understanding of 
the value background plays in the process of learning a new 
language.  

Utilized Methods in Language AcquisitionUtilized Methods in Language Acquisition
Stroop Task and Facial RecognitionStroop Task and Facial Recognition.
 The traditional Stroop task involves identifying the color 
of a word as quickly as possible while ignoring the descriptive 
meaning of the stimuli (McWilliam et al., 2009). Typically, these 
words are names of colors, with the text color either match-
ing (congruent) or conflicting (incongruent) with the word 
itself. Participants tend to have slower response times when 
they are presented with incongruent pairings (e.g., the word 
“red” printed in blue ink), thus referred to as the Stroop effect. 
Modifications have been made to adapt to psycholinguistic 
studies, incorporating both concrete or abstract emotion-re-
lated words. Altarriba and Basnight-Brown (2012) exemplified 
a key relationship in cognitive processing, in that emotion-la-
bel words (e.g., “scared”) were processed faster and more accu-
rately when congruent than their concrete (e.g., “ankle”) or ab-
stract (e.g., “virtue”) counterparts by foreign language learners. 
In contrast, a recognition Stroop task was conducted to com-
pare participant’s accuracy in matching translations of emo-
tion-label words in native and foreign languages, to which 
responses were significantly slower. This interference may be 
due to the limited emotional vocabulary of developing sec-
ond language learners, despite a high cognitive response still 
enduring.  
 Another variant of the Stroop task involves the matching 
of faces with their corresponding emotional expression, such 
as with self-assessment manikins.Tasks such as affect labeling 
(e.g., matching facial expressions with emotion-label descrip-
tors) and affect matching (e.g., matching one emotional face 
to a similar one depicting the same emotion) exhibited the 
slowest response times in foreign language learners (Vives et 
al., 2021). This difficulty is likely attributed to levels of uncer-
tainty in responses, which arise when attempting to navigate 
common facial expressions known in both languages, but en-
countering difficulty when assigning the facial expression to 
a corresponding label in a non-native language. 
 This methodology and its corresponding variations can 
provide insights into the cognitive processing emotion-related 
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by highlighting the challenges of emotional expression and 
recognition, primarily in a non-native language. The Stroop 
task reveals the intricacies involved in navigating emotional 
expressions, suggesting that foreign language learners may 
struggle to convey emotional meaning in their second lan-
guage and consequently impacting their ability to fully grasp 
specific emotional communication.
 Physiological ResponsesPhysiological Responses. The way our minds and bodies 
respond to the presentation of emotionally-charged stim-
uli contributes to the intricacies of psycholinguistic study. A 
key measurement of skin conductance involves placing elec-
trodes on participants’ body parts to capture waves relative 
to skin conductance responses through sweat content. For in-
stance, Caldwell-Harris and Ayçiçegi-Dinn (2009) utilized this 
approach by placing electrodes on the fingers of second lan-
guage learners, while assessing arousal in written rating re-
sponses regarding the presentation of emotion-label or emo-
tion-laden words. Skin conductance measures are helpful for 
denoting arousal, as higher sweat contents are present in more 
intense situations. Their research uncovered that the reading 
of insults, reprimands, or endearments elicited the strongest 
skin conductance responses in participants’ native language. 
Interestingly, endearing words and phrases showed the high-
est amount of overall arousal from electrode data, highlight-
ing that positive stimuli generally evokes strong reactions in 
second language learners.
 Eye-tracking data has also provided valuable insight into 
the scope of the acquisition and processing of words in a sec-
ond language. Pupil sizes are sensitive to levels of pleasantness 
and intensity to presented stimuli presented in a real-world 
setting, particularly involving highly emotional content. Lev-
els of pupil dilation are greater in response to largely valenced 
and arousing emotional stimuli, which aids in exploring the re-
lationship between language and emotion in native and for-
eign language processing (Iacozza et al., 2017). These research-
ers found evidence that a present advantage in emotional 
content processing in one’s native language led to greater 
and more rapid pupillary responses. Their findings suggested 
that autonomic physiological responses were reduced in for-
eign language groups, revealing some form of gap between 
processing emotionally-charged words in native and second 
languages.
 Additionally, Zhang et al. (2020) and Liu et al. (2022) in-
vestigated brain wave activity through electroencephalogram 
analysis which reveals a contrast in the aforementioned re-
sults. Opposingly, negatively-valenced stimuli elicited higher 
amounts of brain wave activity than a positive counterpart. The 
researchers provide that explaining this relationship could be 
through the idea of negative emotion-label and emotion-laden 
stimuli emulating ideas of threat or fear, rather than positive 
traits regarding safety or joy. These conclusions align with the 
previous idea that ideas of fear are associated with greater 
brain-wave activity due to its negative connotation, as op-
posed to its positive counterpart.
 Word Recall.Word Recall.   The study of the brain’s capacity to retain 

and recall presented information is a significant focus within 
psycholinguistics as the strength of retrieving emotion-related 
information is linked to how it is presented and the context 
of study. Arriagada-Mödinger and Ferreira (2022) conducted 
research that subjected second language learners to audi-
tory video clips containing an equal number of positive, neg-
ative, and neutral emotionally-valenced target words. Similarly, 
Macedonia and Klimesch (2014) implemented audio-visual 
stimuli in which participants had to read, listen to, and dis-
cuss the words they were exposed to. Retention advantages 
were present with higher accuracy and faster recall response 
times for positively-valenced emotion-laden words, such as 
“precious”, “healthy”, or “vibrant” (Arriagada-Mödinger & Fer-
reira, 2022). The acquisition of words and phrases in a second 
language from an audio-visual context has greater short-term 
benefits, but recall may begin to decline in a more long-term 
setting if not consistent (Macedonia & Klimesch, 2014). This in-
sight is valuable in the context of learning a second language 
in educational settings, in that new knowledge must continue 
to be reinforced to result in expanded retention.
 As shown, studies present mixed findings on whether 
positive or negative emotion-related words are remembered 
more accurately. Differences in such contribute to semantic 
processing that facilitates the varying outcomes across stud-
ies. Emotion-related words generally result in greater accu-
racy of recall as compared to their non-emotional semantic 
counterparts, with positive emotion-label words responded 
to most rapidly (Kanazawa, 2021). Deeper processing advan-
tages are present in emotion-related stimuli, as evident in 
rates of retention during recall tasks, which can facilitate how 
accurately and distinctively words are retained in second lan-
guage learners. Additionally, methods of study result in the 
most effective processing strategies, aiding in developing ef-
fective language instruction methods that account for edu-
cational settings and presentation of content. 

Outcomes Reflecting Similar or DIfferent Acquisitions Outcomes Reflecting Similar or DIfferent Acquisitions 
 Summarizing research on second language acquisition in 
monolinguals reveals a diverse range of cognitive processes 
at play. Psycholinguistic studies aim to articulate more intri-
cate explanations for the acquisition of a second language in 
previous monolinguals, considering other variables of age on-
set, cultural background, or societal norms. Utilizing Stroop 
tasks, facial recognition analyses, neurological measures, and 
tests of retention, researchers gain valuable insight into the 
scope of learning emotion-related word stimuli. The valence 
of these words, whether positive or negative, triggers distinct 
responses in second language learners. Present uncertainty 
among monolinguals and their capability to perform well in 
such tasks can be reduced through providing context in exper-
imental situations. Individuals often internally feel the emo-
tion as they are labeling it, thus stressing the importance of 
exposing second language learners to background knowledge 
to strengthen the retrieval of sensory information and con-
ceptual knowledge (Vives et al., 2021). Additionally, feelings of 
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uncertainty propose an idea of heightened emotionality as the 
aforementioned studies show that participants typically hold 
more emotional reactivity in their native language, particu-
larly to negative emotion-related words. In reference to Cald-
well-Harris and Ayçiçegi-Dinn (2009), monolinguals demon-
strated a greater intensity of responses when presented with 
insults, taboo words, or reprimands. These findings can extend 
to real-life scenarios, shedding light on the function of perfor-
mance anxiety, lying, and overall communication dynamics

Research Regarding Bilingual Individuals Already Fluent in Research Regarding Bilingual Individuals Already Fluent in 
an L1 and L2 an L1 and L2 

Differentiation in ProcessingDifferentiation in Processing
 The variation in processing of emotion-related stimuli in 
bilingual individuals fluent in multiple languages carries sig-
nificant differences from that of monolinguals. The aforemen-
tioned examination of foreign language learners revealed di-
verse outcomes, in that certain word types were remembered, 
recognized, or carried greater intensity, with high dependence 
on the word’s valence and presentation context. Contextual 
relevance also plays a vital role concerning the emotional pro-
cessing of second language speakers. Research has revealed 
that there are duller levels of arousal present in a second lan-
guage that was acquired later in life (Nook & Champoux-Lars-
son, 2022). Ayçiçegi-Dinn and Caldwell-Harris (2009) high-
lighted that topics of personal significance, taboo phrases, 
and common reprimands are reported to induce heightened 
reactivity when encountered in a first language. These find-
ings elicit the need to study the relatedness of interactions 
between psycholinguistic and cognitive variables. The factor 
of personal significance having a large influence over seman-
tic representation of words in bilingual speakers could be ac-
counted for by cultural nuances in a linguistic sense. Given 
this, there is much complexity behind the studies of the con-
nection between linguistics, emotion, and culture.
 It is worth noting that when bilingual participants do not 
focus on the emotionality of emotion-label or emotion-laden 
words, they exemplify a superiority in recalling positively-va-
lenced terms (Ferré et al., 2013). This distinction can explain 
the heavy influence regarding personal significance upon 
engaging with presented phrases. Deweale’s (2016) research 
provides a clearer model through tasking bilingual partici-
pants with a rating experiment of swear words. These expres-
sions are widely regarded as taboo, and participants were told 
to respond according to their levels of offensiveness. The re-
searcher gathered a consensus from participants in that the 
majority of those who rated high offensiveness stated that it 
was highly dependent on the situation they were reading the 
words in, as well as the frequency of their own use. Discussing 
these findings emphasizes that bilingual people carry more 
emotionality in their first language, likely due to longer expo-
sure to subjectively offensive words. 
 Experimental studies exploring the variation of re-
sponse times and accuracy in matching tasks comparable to 

monolinguals and bilinguals found little discrepancies. Bilin-
gual speakers tended to exhibit no significant difference in re-
call speed and accuracy of responses in their dominant or sec-
ond language (Nook & Champoux-Larsson, 2022). Ferré (2013) 
additionally argued that memory of emotional stimuli also re-
mains highly consistent across first and second languages. It 
can be concluded that the processing of such words remains 
constant across languages of bilinguals, primarily dependent 
on the contextual and personal significance of the presented 
stimuli that significantly influences research outcomes.
.
Utilized Methods for Bilingual Individuals in L1 and L2Utilized Methods for Bilingual Individuals in L1 and L2
 Stroop Task and Facial RecognitionStroop Task and Facial Recognition. . The previous study 
conducted by Liu et al. (2022) exemplified the cognitive mech-
anisms involved in an emotional Stroop task (EST) with con-
gruent word description matching. Although the initial study 
was conducted on monolinguals in their native language, the 
underlying factors of implicit processing of emotional content 
persists in research exploring the minds of bilingual speakers. 
 More recent psycholinguistic studies have adopted the 
investigation of motor responses involved in Stroop tasks. 
However, the facet of emotion-related words presented in a 
second language eliciting different levels of sensorimotor re-
sponses was disproved by Dudschig et al. (2014). Their find-
ings revealed that words in a second language (L2) referring 
to positive or negative emotional states automatically acti-
vates motor responses, an upward or downward arm move-
ment, parallel to those in a first language (L1). This was at-
tributed to the exposure to second language words that may 
automatically activate comprehension in L1, and thus bring 
a nearly equal trigger of an experiential motor association. 
 Additionally, facial recognition studies seek to further com-
pare the level of automatic cognitive processing in bilinguals. 
Accuracy and response times in matching the congruence of 
faces alongside emotion-label words was more dominant in 
the first language, resulting in a stronger Stroop effect (Fan et 
al., 2018). The automatic activation of emotional arousal was 
weaker in a second language, primarily applicable among 
late bilingual speakers – those who acquired their second lan-
guage around early adolescence. However, Nook and Cham-
poux-Larsson (2022) presents an opposing view, in that focus-
ing on the non-linguistic cues of faces does not prompt any 
significant difference in response times or accuracy between 
first and second language. These results contradict the pre-
conceived concept of emotional resonance, where bilingual 
individuals report dulled levels of arousal in their second lan-
guage rather than their first.
 Physiological Responses.Physiological Responses. Monolingual and bilingual indi-
viduals both undergo a complex level of cognitive processing 
when encountering emotion-label and emotion-laden stim-
uli in their first or second language. Sianipar et al. (2015) in-
vestigated the intensity of such by measuring brain wave ac-
tivity, similar to Zhang et al. (2020) and Liu et al. (2022), who 
analyzed event-related potentials (ERPs), small brain voltages 
activated according to specific stimuli, in second language 
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learners. After engaging in a lexical decision task involving 
emotion-laden stimuli, participants showed greater sensitivity 
to congruence and incongruence in their second languages. 
The researchers explained this link through the storage of emo-
tional word qualities established from their native languages, 
suggesting an idea of connectedness between linguistic and 
emotional representations. These physiological findings high-
light the complex relationship shared between language and 
emotion processing, which emphasizes the role of cognitive 
structures utilized across multiple language contexts.
 A study by Conrad et al. (2011) was of similar nature, but 
rather used electroencephalogram (EEG) data. These data are 
more continuous measures of brain activity, while ERPs are 
more segmental and typically pick up sensory and cognitive 
changes. Positive, neutral, and negatively-valenced emotion-la-
bel words were rated by participants on a seven-point scale 
following a lexical decision task. The speed of responses and 
spikes in brain wave activity were elicited quicker in nega-
tively-valenced stimuli in a first language, primarily on the F3 
electrode corresponding to the medial prefrontal cortex. This 
brain region is specifically involved in memory and recall that 
is highly dependent on context and is consistent in showing 
greater activation upon retrieving negative stimuli (Kuchinke 
et al., 2006).  The researchers argue that negative words were 
processed at a more rapid rate due to perceived threat in the 
stimuli, relating possible attentional bias. However, response 
times in the second language did not show significant de-
lays, which thus reveals a complex interaction in the cogni-
tive mechanisms involved in emotional word processing of 
bilingual speakers. 
 Narratives and Auditory Stimuli. Narratives and Auditory Stimuli. As suggested by previ-
ous studies, the way stimuli is presented significantly influ-
ences the outcomes of psycholinguistic studies. Experiments 
regarding recall and retention are less prevalent in bilingual 
research due to their familiarity with words in the second lan-
guage, therefore, such studies tend to focus on reading or lis-
tening to narratives.
 Research done by Ayçiçegi-Dinn and Caldwell-Harris (2009) 
employed a word association task, where participants were as-
signed to read a list of displayed words in one language and 
then audibly produce as many related words as they could 
within a short timespan. Their results suggested no significant 
language differences between interaction of positive or nega-
tive emotion-related categories, indicating that emotion-mem-
ory in bilingual participants remains consistent. Similarly, Hsu 
et al. (2015) tasked participants with reading current literature 
passages containing target words that elicited joy or fear. Ana-
lyzing participants’ brain activation revealed that the process-
ing of emotional texts was also generally similar across lan-
guages, but bilingual individuals exhibited more brain wave 
activity when presented with fear-related stimuli.
 A method containing auditory stimuli through video re-
cordings varying in emotional tone of voice, facial expressions, 
and hand gestures was utilized by Brase and Mani (2017). Af-
ter viewing the videos, participants had to learn novel words 

and their definitions and engage in a sentence completion 
task to assess their ability to apply their emotion-memory 
by filling in blanks. Results indicated that bilingual speakers 
performed slightly worse when placing neutral words in their 
first language sentences but scored equally for negative and 
neutral stimuli in their second language. This was attributed 
to relative familiarity of the stimuli. The words the research-
ers presented were uncommon in either language, potentially 
enhancing levels of attention and memory activation present 
when applying newer knowledge.

Processing Outcomes in L1 vs. L2Processing Outcomes in L1 vs. L2
 In summarizing the psycholinguistic studies regarding bi-
linguals speakers’ cognitive responses to emotion-related word 
stimuli in their first or second language, it becomes apparent 
that, much like monolingual speakers, results are not always 
consistent. Certain explanations involving levels of conflict 
processing become more prevalent in discussion of such ex-
periments. Exemplifying this, Fan et al. (2016) examined that 
emotionality between first and second language may influ-
ence levels of conflict control, and attention towards distinct 
word forms. This allocation of attention impacts the speed of 
responses and accuracy of recall, showcasing potential appli-
cations in real-life scenarios. Similarly, findings from Wu and 
Zhang (2019) found bilingual individuals were more sensitive 
to positive emotion-label or emotion-laden words, motivating 
earlier facilitation in rates of conflict resolution. In addition, 
the impact of positively or negatively-valenced emotion stim-
uli can present opposing findings among bilinguals. Ferré et 
al. (2010) found similar results in recall and processing across 
valences, but with stronger responses in the second language. 
However, Brase and Mani (2017) noted heightened accuracy 
in responses in the second language for negatively-valenced 
words, particularly after auditory simulation. These contra-
dicting findings highlight the need for more research to es-
tablish consistent information regarding the processing of 
emotion-label word stimuli in bilingual speakers, crucial for 
confirming or denying assumptions related to the dominant 
language.

Discussion, Applications, and Future DirectionsDiscussion, Applications, and Future Directions

 The current availability of academic research and contem-
porary literature exploring mental processes at play in acquir-
ing a foreign language or deepening understanding of L1 and 
L2 relies on studies focused on one of these disciplines. How-
ever, it is necessary to advance future research by implement-
ing an increasing number of studies that encompasses a sam-
ple of participants from both linguistic groups rather than their 
own separate entities. By expanding the current body of ex-
perimental studies involving language processing, research-
ers and learners can draw more precise comparisons among 
distinct language abilities.
 Psycholinguistics is a dynamic field that can touch into 
multiple aspects of everyday life. Understanding the practical 
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application of real-life scenarios regarding how language is 
acquired and processed reveals a highly relevant implication. 
This review highlights how the expression of medical or mental 
health needs often varies in emotionality when facilitated by 
monolingual or bilingual speakers. Context and background 
play crucial roles in the level of emotional intensity experi-
enced by second language learners or speakers. Proper com-
munication methods are essential in order for patients to ef-
fectively and accurately convey their vital needs. By addressing 
these aspects, expanding psycholinguistic research can fur-
ther improve the quality of support and care given to diverse 
linguistic groups. 
 The idea of language switching can be employed in these 
scenarios, in which bilingual speakers switch between their 
first and second languages. Additionally, self-perception influ-
ences methods of communication, particularly through men-
tal health care. Some bilingual patients may prefer to initiate 
therapy sessions in their second language, as it feels safer and 
more distant compared to reflecting on traumatic experiences 
in a first language, which is often more anxiety-inducing (Pav-
lenko, 2008). Other instances can occur where doctor-patient 
interactions are altered based on the perceived understanding 
of the spoken language. Patients might feel inclined to express 
their needs in a second language due to anxiety about not be-
ing fully understood by their healthcare provider in their na-
tive language. Research from Angermeyer (2010) highlighted 
the fears of improper translation in bilinguals, and thus the 
implementation of codeswitching – a phenomena where in-
dividuals switch to speaking a different language, oftentimes 
mid-sentence. Non-verbal cues such as facial expressions, body 
language, or subtle gestures also appear to hold heightened 
emotionality in these instances, potentially stemming from 
fear or nervousness (Poel et al., 2010).
 Research conducted by Meuter et al. (2015) analyzed doc-
tor-patient communication within terms of language barriers 
using review of recorded hospital interactions. Patients whose 
preferred language did not align with their practitioners re-
ported more psychological stress and less perceived effec-
tiveness of communication in a post-appointment interview. 
Negative consequences can arise by means of medically sig-
nificant communication errors, misunderstanding of needs, 
and overall strong language discrepancies, which could lead 
to harmful health risks.
 The affectivity of communication in relation to emotion-
ally-charged subjects in medical or mental health care pres-
ent distinctive challenges when thinking about versus feeling 
them (Ferré et al., 2022). It is crucial to highlight these results 
to enhance the effectiveness of communication related to vi-
tal necessities, potentially through policy, increased training, 
or availability of interpreters to overcome language barriers 
and increase patient comfort when conveying emotional in-
formation to therapists or healthcare providers. 
 Furthermore, a largely considered element surround-
ing the discussion of legal testimony involving foreign or 
second language speakers is the role of interpreters. These 

professionals are not only responsible for translating testi-
mony to and from defendants, but also must ensure that it is 
delivered in the same tone of the speaker at trial (Hale, 2002). 
The efficiency of portrayal can significantly influence the out-
come of one’s trial and how jurors perceive those on the stand. 
If such interpreters are not fully trained to translate quickly 
and accurately while properly conveying speech styles, there 
may be detrimental implications for the trial outcome. 
 Liu and Hale (2018) implemented a training program fo-
cusing on proper methods for legal proceedings. An exper-
imental group, who received this training, reported greater 
accuracy in interpretation, verbatim repetition, and practical 
application of this knowledge in live situations. Additionally, 
this group reported more satisfaction and confidence in their 
abilities post-training compared to their prior states before 
any formal program. This study was inspired by Hale (2002), 
who revealed that informal training led to more hesitations 
and inaccurate filler words, resulting in improper representa-
tion of the defendant’s original message. These findings carry 
a great impact on the outcomes of trials involving bilingual 
speakers or second language learners when their words are 
being interpreted properly and accurately. 
 Thus, it is likely that those on a witness stand resort to 
codeswitching, as mentioned previously in regards to medical 
care, due to perceived accent bias. These can have direct im-
plications in which jurors may favor certain defendant’s testi-
mony, merely based on the accent they are speaking in, likely 
leading to an unfair trial. A study by Pantos and Perkins (2013) 
implemented an implicit association test (IAT) to test partic-
ipant’s perception of foreign accents. Their results revealed 
that implicit attitudes are linked to emotional responses, even 
when not explicitly stated, indicating a bias towards individ-
uals speaking in a shared native language. 
 Increasing interpreter training and potentially implement-
ing some form of additional juror screening into policy, such 
as a pre-trial implicit association test, could be pivotal steps in 
reducing influenced courts or jurors. It is vital to impose some 
form of intervention to ensure fairness in trials, and that no 
bias, fear of perception, or inaccuracy of testimony is present 
in a court hearing that could prompt a detrimental outcome. 
Additionally, it is crucial for researchers to give more consid-
eration to the age at which individuals begin to acquire a sec-
ond language. For monolingual speakers, the acknowledgment 
of age onset should be compared alongside testing results to 
a corresponding age of bilingual speakers’ second language 
learning. Current sample pools, although not explicitly out-
lined in this review of previous studies, are often limited, typ-
ically resembling the sizes of an average primary education 
classroom. Although multiple studies have replicated and ex-
panded on prior research, larger samples are imperative to en-
sure greater accuracy in the generalization of results. 
 This field of research continues to expand, and more cov-
erage of the mental representations utilized by individuals 
are necessary for establishing clearer conclusions, especially 
with respect to real-life implications. Exploring tools that can 
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enhance training methods for previously mentioned health-
care providers, legal professionals, or educators to better serve 
patients, clients, or students can significantly improve com-
munication across diverse linguistic backgrounds.  
 In essence, this literature review aimed to emphasize the 
distinctions and lack of consistent results of psycholinguis-
tic study when comparing processing abilities in monolin-
gual and bilingual speakers across languages. The discussion 
of applications in everyday scenarios, such as through med-
ical and legal aid, can serve as a stepping stone to guide fu-
ture research that seeks to employ efficient methods in the 
long-term. Therefore, to understand the complexities regard-
ing emotional recognition and expression in varying linguis-
tic environments it is fundamental to increase our awareness 
of the distinct complexities behind cognitive processing of 
emotion-label and emotion-laden words, with respect to their 
arousal and valence within and across languages.
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Increasing Death Competency to Reduce Pathology: A Predictive 
Processing Account of the Benefits of Approaching Death-Stimuli 

Sophie Manu and Mark Miller
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This paper explores the benefits of approaching death-related stimuli. Research suggests that death anxiety 
is a transdiagnostic factor underlying mental disorders like obsessive compulsive disorder, anxiety disorders, 
and major depressive disorder. This paper focuses on expanding the current practices used to treat death 
anxiety and investigates how exposing ourselves to the topic of death in mundane and radical ways may 
reduce overwhelming death anxiety. Specifically, this paper offers a potential explanation for why near-
death experiences (NDEs) induced via meditation, psychedelics, or virtual reality may dramatically decrease 
death anxiety by using the Predictive Processing Framework as an explanatory model. This review of death 
anxiety and PPF literature suggests a potential relationship between NDEs and the reduction of pathological 
symptoms worthy of further research.

Keywords: death anxiety, death competency, mental disorders, near-death experiences (NDEs), predictive 
processing framework (PPF) 

"Study death always, so that you'll fear it never."- Seneca

1. Introduction1. Introduction

 There is a natural tendency for all humans to fear death 
and to work toward self-preservation (Botîlcã, 2015). A healthy 
fear of death can protect us from dangerous situations, like 
crossing the street at the wrong time and gathering in large 
groups during a pandemic. It can encourage people to live a 
healthy lifestyle, monitor their diet and exercise, and pursue 
meaningful personal endeavors (Vail et al., 2012). However, if 
the fear of death overwhelms the individual, death anxiety can 
over-occupy one’s cognitive resources, leading to maladaptive 
coping strategies (Menzies et al., 2019). 
 Death anxiety can be defined broadly, at least in part, as 
a fear of death and a negative psychological response to the 
real or imaginary death of oneself or others (Blomstrom et al., 
2020; Zheng et al., 2020). It can include fears of the dying pro-
cess, watching loved ones die, premature death, punishment 
after death, and how they will cope with death or how others 
will react to their absence (Menzies & Menzies, 2023). It may 
manifest as distress when discussing death, cognitive deficits 
such as low concentration, and negative emotions (AlZaben 
& Al Adwan, 2022). High levels of death anxiety are prevalent 
among elderly populations as they experience more chronic 
disease, cognitive decline, and the loss of friends and family 
(Khademi et al., 2020). In addition, there is empirical and the-
oretical evidence that death anxiety is an underlying factor in 
several mental disorders and may play a causal role in symptom 

severity (Menzies & Menzies, 2020; Menzies & Nimrod, 2019). 
For example, death anxiety is hypothesized to be a transdiag-
nostic criterion involved in the maintenance of conditions like 
major depressive disorder (MDD), generalized anxiety disor-
der (GAD), and obsessive-compulsive disorder (OCD), among 
other conditions (Iverach et al., 2014). In turn, death anxiety 
has the potential to underpin a range of disorders and in treat-
ment, it may be effective to target the fear of death directly.
 Today, a growing literature explores the impact of death 
competency to alleviate the negative impacts of death anxi-
ety. Death competency can be described as the range of skills, 
attitudes, and beliefs that help an individual deal with death, 
including their own mortality and the death of others (Mill-
er-Lewis et al., 2019). This includes having open discussions on 
death, thinking of funeral arrangements, and acknowledging 
one's personal history of loss. Death competency has profes-
sional implications. For example, grief counselors must culti-
vate death competency to provide high-quality care to pa-
tients – they must be able to listen to graphic descriptions of 
death while monitoring their internal sensations and respond-
ing appropriately. A lack of death competency may result in the 
counselor experiencing high anxiety levels when listening to a 
client, which can take away from the effectiveness of counsel-
ing (Gamino & Ritter, 2012). Nurses, doctors, and other medi-
cal professionals must learn to effectively cope with death to 
prevent compassion fatigue and burnout (Zheng et al., 2020). 
Finding ways to increase death competency can positively 
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affect medical professionals and their ability to cope with pa-
tient death. However, it is imperative that all individuals, re-
gardless of profession, have a healthy attitude toward death. 
 This paper will survey the multiple avenues to increase 
death competency and decrease death anxiety, including mun-
dane exposure to death-related stimuli and more radical meth-
ods such as traditional contemplative practices, psychedelics, 
and virtual reality-induced near-death experiences (NDEs). By 
actively exposing ourselves to death-related stimuli or death-
like experiences, rather than avoiding the topic of death, it is 
proposed this can decrease symptoms of several psychopa-
thologies and increase well-being in healthy individuals. Sec-
tion One will discuss the problem of death, including recent 
psychological research on death anxiety, its relation to men-
tal disorders and current treatment options. Section Two will 
look at old and new ways of radically increasing death com-
petency. Section Three will explore a new cognitive science 
framework called predictive processing (PPF) that may offer 
a possible unified framework of both the negative impacts of 
death anxiety and the benefits of undergoing death-like expe-
riences. Finally, Section Four will discuss the limitations of ex-
ploring death, including which populations should not partake 
in the suggested practices. Overall, this paper aims to show 
that we perpetuate pathology and live a constrained life by 
avoiding and fearing death. We can break free from this life-
style by combining ancient and innovative practices to safely 
encounter death and live a meaningful and rich life.

2. The "Problem" of Death2. The "Problem" of Death

This section will investigate recent theoretical and empiri-
cal evidence supporting the link between death anxiety and 
mental disorders. It will provide an overview of death anxiety 
treatment options, with the primary focus on exposure inter-
ventions and their clinical effectiveness to reduce OCD and 
PTSD symptomatology. 

2.1 Death Anxiety as a Transdiagnostic Construct2.1 Death Anxiety as a Transdiagnostic Construct
  There is a movement in clinical psychology to find con-
structs that underlie or contribute to the maintenance of mul-
tiple mental disorders (Iverach et al., 2014). Often, an individ-
ual diagnosed with one mental disorder will at some point be 
diagnosed with another distinct disorder (e.g., around 50% of 
individuals with an anxiety disorder are also diagnosed with 
major depressive disorder) (Zbozinek et al., 2012). Identifying 
constructs that underlie multiple mental disorders can be tar-
geted directly in treatment to alleviate symptoms and prevent 
the emergence of new mental health problems (Menzies et 
al., 2021). Several transdiagnostic constructs have been pro-
posed thus far in the literature, including intolerance to uncer-
tainty, perfectionism, emotional regulation, anhedonia, and 
death anxiety (Gillett et al., 2018; Sloan et al., 2017). It is the-
orized that death anxiety may contribute to the maintenance 
and development of several pathologies, including generalized 
anxiety disorder (GAD), specific phobias, and OCD (Menzies & 

Menzies, 2023). Frequently in these pathological conditions, 
certain situations or objects such as germs, planes and heights 
are feared as they carry the potential to cause death, whether 
or not the fear of death is explicitly stated by the individual. 
Iverach et al. (2014) surveyed how the fear of death is an un-
derlying theme in many anxiety disorders and can drive spe-
cific pathological behaviors. For example, the phobia of fly-
ing on a plane may ultimately be related to the fear that the 
plane could crash and the individual will die. Other phobias 
may not relate to death explicitly yet they still may be exacer-
bated when mortality salient stimuli (stimuli that reminds the 
individual of death) is presented. Strachan et al. (2007) found 
an increase in fear response and avoidant behaviors in those 
with a spider phobia after viewing mortality salient stimuli in 
comparison to non-spider phobics presented with the same 
stimuli. This suggests a potential relationship between mor-
tality and the maintenance or exacerbation of phobias.  
 In OCD, obsessions regarding contamination and the com-
pulsion to excessively wash one's hands can be explicitly re-
lated to the fear that one will catch or spread a deadly illness 
(Menzies et al., 2020). Other OCD subtypes including harm ob-
sessions (e.g. fears of hurting loved ones) and hyper-respon-
sibility obsessions (e.g. fears of being responsible for a car ac-
cident), relate to the fear of hurting, injuring or killing other 
people (Menzies et al., 2020). While some OCD subtypes such 
as sensorimotor or obsessions with symmetry do not seem re-
lated to death, it can be the case that someone spends time 
rearranging something a certain way due to the belief that if 
they do not, something bad could happen to a loved one. In 
turn, many OCD subtypes at their core can relate to the fear of 
death (Menzies and Dar-Nimrod 2017; Menzies et al., 2015). In 
somatic disorders, an individual may excessively check their 
body for signs of illness, such as a heart attack or stroke, to 
avoid the possibility of dying. Other conditions like eating dis-
orders, major depressive disorder (MDD), and posttraumatic 
stress disorder (PTSD) have also been linked with fears of death 
(Menzies & Menzies, 2023). 
 Studies have also examined the positive relationship be-
tween death anxiety and symptom severity. One study found 
moderate to large correlations between the Collett-Lester Fear 
of Death Scale scores and the clinical ratings of OCD severity, 
distress, and impairment as they found that presenting mor-
tality salient stimuli to 171 participants diagnosed with OCD 
increased compulsive hand-washing behaviors compared to 
a control condition who was presented with neutral stimuli 
(Menzies & Dar-Nimrod, 2017). Notably, both groups reported 
no change in anxiety, despite the experimental group spend-
ing nearly double the time washing their hands. This experi-
mental study is significant as it controlled for trait neuroticism, 
in turn supporting the role that death anxiety may be driv-
ing clinically relevant behavior. Strachan et al. (2007) investi-
gated how reminders of death intensified anxiety and avoid-
ance among those with social anxiety disorder. They found 
that those with social anxiety disorder were more avoidant 
of social interaction after being reminded of their death. This 
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suggests that even in disorders that do not seem connected 
to death, there may be a relationship between fears of death 
and symptom severity (Strachan et al., 2007). Recently, Men-
zies et al. (2019) found that death anxiety strongly predicted 
symptom severity in 200 participants with various mental dis-
orders, including MDD, GAD, OCD, PTSD, and anorexia nervosa 
as they found a significant correlation between death anxiety 
and psychopathology in twelve disorders not accounted for by 
neuroticism. In a subsequent paper, Menzies et al. (2021) con-
ducted an experimental study with 128 individuals with body 
scanning disorders (i.e., panic disorders, illness anxiety disor-
der) and those with non-scanning disorders (i.e., depression). 
They found that body scanning behaviors and the intention 
to visit a medical professional increased after being primed 
with mortality salient questions (e.g. "Please briefly describe 
the emotions that the thought of your own death arouses 
in you"), but only for the participants diagnosed with body 
scanning disorders. These studies suggest that death anxiety 
is positively related to symptom severity and that targeting 
fears of death may be an appropriate avenue for treating nu-
merous pathological conditions (Menzies et al., 2019). 

2.2 Death Anxiety Treatments: Exposure Interventions2.2 Death Anxiety Treatments: Exposure Interventions
 If death anxiety underpins a range of mental health con-
ditions, then there is a value in implementing treatments to 
target fears of death in addition to standard care (Heidenreich 
et al., 2021).There are multiple treatment avenues for death 
anxiety but selecting a treatment is highly variable and may 
depend on the individual’s history with death, existing men-
tal health conditions and the severity of impairment (Menzies 
et al., 2018). Death anxiety treatment research has primarily 
focused on non-clinical samples such as healthcare profes-
sionals, who are exposed to death on a regular basis and may 
experience subsequent distress (Iverach et al., 2014). Other 
groups of interest include individuals with terminal illnesses 
like cancer, or those who have survived cancer, as these pop-
ulations have been found to experience higher than average 
rates of death anxiety (Lo et al., 2013). Cognitive-existential 
psychotherapy is a well-supported intervention which can in-
volve working with a clinician to find meaning in one’s life, dis-
cussing and reframing one’s thoughts around death, and has 
a history of being implemented in terminally ill patients and 
those with non-terminal cancer (Breitbart et al., 2004; Kissane 
et al., 2003; Lekay & Wilson, 2008).  
  Other clinical interventions specifically aim to address 
death anxiety by engaging with death-related topics and grad-
ually increasing people's interaction with death-related stim-
uli (Bartalos & Caffrey, 2009). Exposure based therapies are a 
subtype of cognitive behavioral therapies (CBT) used to treat 
specific phobias, anxiety disorders, OCD and PTSD (Carl et al., 
2019). During exposure therapy, an individual is gradually and 
repeatedly exposed to fearful or avoided stimuli in a safe set-
ting. By confronting negative emotions, anxiety and fear are 
expected to decrease as the individual habituates to the stim-
uli.  Exposures are tailored to the specific fears or phobias of 

the individual and can involve imaginal (using one’s imagina-
tion to imagine a feared scenario), in-vivo (real life), and intero-
ceptive (bringing about feared bodily sensations) exposures. 
The administration is adapted based on the disorder being 
treated. For example, trauma-focused exposure therapies like 
prolonged exposure are first-line treatments for treating those 
with PTSD. Prolonged exposure therapy can involve retelling 
the traumatic memory or confronting trauma reminders to 
overcome avoidance. By confronting the traumatic memory, 
new learning can take place and the anxiety regarding the 
memory may decrease or extinguish. Typically, an exposure 
hierarchy is created, beginning with low-anxiety-inducing sit-
uations that the patient has been avoiding, and working up 
to more challenging situations (Foa & McLean, 2016). In a ran-
domized controlled trial with 119 participants with PTSD, expo-
sure therapy as compared to psychotherapy focusing on cop-
ing skills, had a more significant effect on symptom reduction. 
However, they noted higher rates of attrition in the exposure 
therapy condition. This may be due to the fact that exposure 
therapy can cause significant distress as the individual is re-
quired to relive parts of the traumatic memory. In turn, while 
exposure therapy in PTSD treatment may be more effective, 
it may not be suitable or tolerable for every patient and other 
therapeutic interventions may need to be used first which em-
phasize the safety and coping skills of the patient (Carl et al., 
2016; Norman et al., 2019). 
 In OCD, the subtype of exposure therapy known as ex-
posure and response prevention therapy (ERP) is considered 
the gold standard treatment (Bandelow et al., 2015). This in-
tervention involves exposure to a feared or avoided stimuli/
obsession without the performance of a compulsion/ritual 
(performed by OCD sufferers to reduce anxiety). For exam-
ple, a patient with harm obsessions may be asked to hold a 
knife for a duration of time if they have been avoiding using 
them for fear of hurting a loved one. An imaginal exposure for 
harm obsessions may involve having a patient write a script 
of their worst case scenario of harming a loved one and the 
outcome of that situation. The goal is to develop new infor-
mation about the feared stimuli and to learn to tolerate dis-
tress without performing compulsions (Racz et al., 2024). In 
PTSD, OCD, and other anxiety-related disorders, the reduction 
of avoidant behaviors is a common treatment target (Johan-
sen and Krebs, 2009).
 The rationale of exposure therapy with regard to the fear 
of death is that in order to reduce death anxiety, individu-
als must confront death-related stimuli to overcome fears of 
death, as avoidance perpetuates the belief that death is fear-
ful, unpleasant, and worrisome (Bartalos & Caffrey, 2009). Men-
zies et al (2018) conducted a meta-analysis of death anxiety 
treatments from 15 randomized controlled trials and found 
that therapy type was a significant moderator of treatment 
efficacy. Specifically, they found that CBT interventions, in-
cluding exposure therapy, produced the greatest reductions 
in death anxiety. This suggests that treating death anxiety 
similarly to how other anxiety disorders are treated, through 
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gradual exposure exercises, may be a useful intervention. Men-
zies and Veale have surveyed some potential death exposures 
that can be done in clinical settings. In vivo exposures can in-
clude: visiting funeral homes, hospitals, and cemeteries and 
taking practical steps towards preparing for death such as 
writing a will and thinking about whether they would prefer 
to be cremated or buried. More creative exposures may incor-
porate watching media that includes themes of death or lis-
tening to songs that address themes of impermanence. Gam-
ing applications such as A Mortician's Tale, which involve the 
player proceeding through the steps of cremation, can also 
be used as exposure exercises (Menzies & Veale, 2022). 
 Minimal research on death exposures has been conducted, 
but the few studies show promising results. One study with 
134 medical students examined the effect of coffin-lying on 
death attitudes. The participants were asked to write a will, 
wear specific clothes, lie in a coffin, and listen to the will read 
aloud. Pre and post-test measurements of the Death-Attitude 
Profile found a decrease in scores on questions relating to the 
fear of death and death avoidance. While acquiring knowl-
edge of the dying process is necessary for medical students, 
the experiential component of the coffin-lying activity led to 
a more comprehensive death education (Chiou et al., 2023). 
With regard to increasing death competency in clinical pop-
ulations, one study looked at the impact of an online inter-
vention, Overcome Death Anxiety, on individuals diagnosed 
with anxiety-related mental health conditions. The program 
included cognitive strategies and exposure practices to treat 
death anxiety. They found that 60% of the 20 participants had 
significant changes in their total death anxiety score mea-
sured by the Collett-Lester Fear of Death Scale (Menzies et al., 
2023). The research on treating death anxiety in clinical popu-
lations remains limited but a promising therapeutic avenue to 
explore. Overall, there is evidence that exposure to death-re-
lated stimuli, rather than avoidance, can reduce death anxi-
ety and increase death competency.
 It is important to note that certain individuals may not 
tolerate exposure based therapies, due to other comorbid 
conditions. Meyer et al. (2014) found that clinicians are most 
likely to exclude clients from exposure therapies if they pres-
ent with psychotic symptoms, are highly reluctant to partici-
pate or emotionally fragile. Clinicians have also avoided using 
exposure therapies due to concerns that it may increase pa-
tient distress (Rusek et al., 2014). Specifically, concerns about 
treating PTSD with exposure therapies have been raised, as 
these vulnerable populations have shown high levels of dis-
tress and high rates of dropout during treatment (Meyer et al., 
2014). A similar approach should be implemented with regard 
to death exposures.

3. Radical Death Competency: Monks, Mushrooms, and 3. Radical Death Competency: Monks, Mushrooms, and 
Techno-NDEsTechno-NDEs 

 The following section will highlight a subset of unique 
death-like experiences and how they have been found to 

dramatically reduce death anxiety. Given what is known about 
exposure interventions for anxiety disorders, it is possible that 
inducing these death-like experiences in certain populations 
can help reduce pathological behaviors seen in certain disor-
ders. Near-Death-Experiences are especially potent forms of 
exposure as they seem to offer the most realistic confronta-
tion of one's own mortality due to their combination of cog-
nitive and affective features (Moreton et al., 2019). Specifically, 
they offer a form of exposure therapy known as flooding, in 
which an individual is exposed to the most extreme manifes-
tation of their fear rather than working their way up through 
low to high anxiety inducing situations. Flooding, through the 
methods that will be described in the following section, has 
the potential to create notable decreases in death anxiety af-
ter a single experience, in turn improving the symptoms of 
certain disorders. 

3.1 The Features of a Near-Death Experience 3.1 The Features of a Near-Death Experience 
 The most intense and closest psychological replication of 
death occurs in the phenomenon known as a Near-Death-Ex-
perience (NDE) (Tassell-Matamua, 2014). A NDE is a profound 
subjective and highly individualized experience that occurs 
unexpectedly in a physiological state close to death, such as a 
coma, cardiac arrest, or brain injury, with 10-23% of cardiac ar-
rest survivors undergoing an NDE. Several documented cases 
involve patients who had a cardiac arrest and showed signs 
of clinical death (defined as no oxygen in the brain, no pulse 
or breathing, no reflexes, or no behavioral response to stim-
uli), but were revived with cardio- pulmonary-resuscitation 
(CPR) (Revonsuo, 2018). NDEs have been reported in non-life 
threatening situations including during meditation, drug- in-
duced hallucinations, epilepsy, and syncope or fainting, re-
ferred to as NDE-like (Charland-Verville et al., 2014). NDEs and 
NDE-like are similar in phenomenology and score similar on 
the Greyson NDE scale (a standardized scale used in research 
to capture the features of the experience).  The exact cause of 
an NDE or NDE-like remains unknown, but the literature and 
post-NDE reports suggest that the experience is similar across 
age, culture, and gender (Bianco et al., 2019; Greyson, 2015). 
Thus, to reflect the universality of this phenomenon, the fea-
tures of a NDE has been divided into four categories: cogni-
tive, affective, paranormal, and transcendental. Cognitive el-
ements include the distortion of time and life review (seeing 
notable moments of your life as a series of images). Affective 
elements include feelings of joy and peace, oneness with the 
world, and unconditional love. The transcendental aspects of 
a NDE can include the feeling of entering a heavenly realm 
and encounters with deceased friends or family. Finally, the 
paranormal components of a NDE consist of unusually vivid 
perceptions and an out-of-body experience (OBE), which is a 
state where one feels dissociated or as if their consciousness 
is separate from their body. Based on statistical analysis, the 
combination of various elements from these four categories 
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constitutes the subjective feel of a NDE (Greyson, 2015).1

 The majority of NDE or NDE-like are positive and profound 
for individuals and they provoke long lasting psychological 
transformation. These effects may include increased quality 
of life, reduced materialism, increased appreciation for life, 
reduced fear of death, a sense of purpose, and interconnect-
edness with others (Greyson, 2015). One of the most salient 
and commonly reported aftereffects of NDEs is a partial or 
total loss of the fear of death (Khanna & Greyson, 2015; van 
Lommel, 2001). This decrease in the fear of death may result 
from the multitude of features experienced in a NDE. For ex-
ample, after encountering deceased relatives, death may be 
viewed as a joyous reunion with loved ones. Furthermore, see-
ing a white light or having an OBE (some of the paranormal 
components of a NDE) may strengthen the belief in an after-
life, which may also be responsible for decreasing the fear of 
death (Greyson & Bush, 1992; Blomstrom et al., 2020). Older 
studies investigating death attitudes found that NDErs had 
lower anxiety and concern about death than non-NDErs (us-
ing the Death Anxiety Scale) (Sabom, 1983). Recently, Peh-
livanova et al. (2022) conducted correlational research exam-
ining which features of NDEs had the most impact on death 
attitudes. They found that life review and encountering mys-
tical beings were strongly associated with a reduced fear of 
death. In addition, Bianco et al. (2019) measured death anxi-
ety, among other constructs, in 102 participants who under-
went a NDE and 104 who did not. They found NDErs had a 
lower fear of death and were more likely to view death as a 
transition state rather than a complete annihilation in com-
parison to the non-NDErs. 
 Since NDEs are cognitively and affectively intense and 
involve direct confrontation or feelings that one is genuinely 
dying, this can lead to new insights on how to live a mean-
ingful life and a drastic change in one's goals. For example, 
career changes and divorces are reported to occur post-NDE 
(Greyson, 2015).  It is worth noting that minimal research ex-
plores the potential negative aftereffects of NDEs. It is esti-
mated that approximately 10 percent of NDEs are frightening 
and highly aversive. For example, individuals have reported 
seeing hellish imagery and feeling intense fear and distress, 
rather than the usual affective experience of joy, peace and 
wonder (Cassol et al., 2019). In addition, Jock (2024) has argued 
that some features of NDEs, like dissociation, are shared with 
PTSD. While many NDEs may be life-altering, there is currently 

1 It is important to note that NDEs are characterized 
in the literature as specific changes in subjective experience 
(e.g. white light, out of body experiences, etc…), rather than 
a particular objective event that happens to an individual. For 
example, while we might say that a car crash that had a high 
probability of being fatal, but which narrowly survived, is an 
experience we might commonly refer to as being “close to 
death,” this may not be accompanied by the requisite subjective 
experiences to be categorized as an NDE.

no therapeutic guide for how to help individuals integrate 
these experiences in their lives. It is important to note that 
both euphoric and dysphoric NDEs are frequently categorized 
in the literature as spiritually transformative experiences (STEs). 
These experiences, which alter one's sense of self and priori-
ties, may be challenging to integrate into one's life (Cassol et 
al., 2019). While STEs are typically non-pathological, they may 
provoke feelings of confusion regarding one's personal or so-
cial identity. STEs can also be socially isolating and difficult to 
talk about with loved ones, who may not understand the na-
ture or profoundness of the experience. Therefore, it is imper-
ative to offer support and counseling to those who may expe-
rience diminished functioning after an NDE (Brook, 2021).
 Based on the literature, it is reasonable to believe that 
NDEs have the potential to increase death competency as they 
have been shown to change people's attitudes towards death 
(a key element of death competency) and dramatically reduce 
or eliminate their previous fears. However, due to the sponta-
neous nature of NDEs, the research is either retrospective (ask-
ing participants about a prior NDE) or prospective (asking par-
ticipants how their lives have changed following a NDE). The 
following three methods of inducing a NDE-like offer an op-
portunity to investigate the experience in real-time and can 
provide new insights into this transformative phenomenon 
(Van Gordon et al., 2018). 

3.2 Comtemplative Practices3.2 Comtemplative Practices
  One of the oldest methods of inducing a NDE-like has 
been reported in ancient Buddhist texts. Using meditation 
to investigate death is a longstanding practice in Buddhism. 
Some texts describe how practitioners can gain insight into 
the dying process. For example, the Tibetan Buddhist prac-
tice of Maranasati (mindfulness of death) involves meditating 
while keeping death at the forefront of one's thoughts. The 
practitioner may imagine their corpse and its decay as a way 
of awakening and appreciating the present moment by being 
reminded of their mortality (Cassidy, 2020). Another practice 
in Tibetan Buddhism, known as Chod, involves meditating in 
cemeteries or frightening places, to induce fear in the prac-
titioner. These techniques all foster the familiarization with 
death and the acceptance of impermanence. In Tibetan cul-
ture, experiences that resemble NDEs, known as delogs, can 
be induced by experienced practitioners (Van Gordon et al., 
2018). Delogs can last for hours or days and include phenom-
enology akin to a NDE, such as ego-dissolution, visiting other-
worldly realms, and new perspectives of death (Bailey, 2001). 
 Few studies have empirically investigated meditation NDE-
like, as it is difficult to find individuals with the training and 
abilities to self-induce this state. Van Gordon et al. (2018) con-
ducted a three year longitudinal study and examined 12 Bud-
dhist meditators who induced their own NDE and were aware 
of the content and duration of the experience. Based on the 
Greyson NDE scale, the researchers found that the content and 
phenomenology of a meditation-induced NDE-like was like 
that of a NDE (e.g., encountering spiritual beings, OBE, feelings 
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of peace). The researchers indicated that it may be valuable 
to study advanced meditators to understand the neurological 
changes that take place during a NDE. In non-Buddhist medi-
tators, there is limited research on meditation induced NDEs. 
However, one study found  that twenty minutes of mindful-
ness meditation reduced death anxiety scores in healthy pop-
ulations (Jain, 2023).

3.3 Psychedelics3.3 Psychedelics 
 NDE-like can also be induced by administering psyche-
delics such as lysergic acid diethylamide (LSD), psilocybin, 
dimethyltryptamine (DMT), mescaline and other 5-HT2A re-
ceptor agonists (Moreton et al., 2019). The psychedelic expe-
rience, similar to that of a NDE-like, can include visual halluci-
nations and vivid perceptions, feelings of interconnectedness, 
and ego dissolution (a disturbance in the sense of self that 
may partially or entirely blur the lines between the self and 
the rest of the environment), and themes of death or feelings 
of dying (Deane, 2020; Moreton et al., 2019; Timmerman et 
al., 2018). Several studies have used the Greyson NDE scale 
to investigate the relationship between psychedelic use and 
their ability to induce a NDE-like (Luke, 2012; Martial et al., 
2019; Timmerman et al., 2018). While every psychedelic ex-
perience may not be characterized as a NDE-like, there is ev-
idence that some psychedelic experiences are similar in phe-
nomenology to a NDE. For example, DMT has been found to 
induce a NDE-like, with significant overlap in NDE phenome-
nology including entering alternative realms, extremely vivid 
perceptions, communicating with other worldly beings, and 
ego-dissolution (Timmermann et al., 2018). In addition, Mar-
tial et al. (2019) investigated the similarity of 15,000 qualita-
tive reports linked to using 165 psychoactive substances with 
reports from NDEs. They found that the ketamine reports were 
most similar in phenomenology to the NDE reports and sug-
gested ketamine may be a useful experimental model for ex-
ploring death. 
 The recent upsurge in psychedelic research has led to the 
exploration of harnessing the benefits of the psychedelic expe-
rience for treating pathologies like MDD, addiction, PTSD, and 
OCD (Carhart-Harris & Goodwin, 2017). There is evidence that 
psychedelics can reduce symptom severity of certain disorders, 
with one of the proposed mediating factors being the reduc-
tion in death anxiety that occurs from the experience. Griffiths 
et al. (2016) administered psilocybin to 51 patients with termi-
nal cancer diagnoses struggling with clinically significant anx-
iety and depression symptoms. Those in the high-dose group 
experienced significant decreases in depression and anxiety 
scores, decreases in death anxiety, and increases in quality of 
life. These changes were maintained in a 6-month follow-up. 
Moreton et al. (2022) completed a retrospective survey of 312 
participants diagnosed with OCD who had undergone a psy-
chedelic experience. They investigated self-reported changes 
in death anxiety and obsessive and compulsive behaviors. The 
results found a correlation between the strength of the mysti-
cal experience and the reduction of symptoms. Furthermore, 

reductions in death anxiety were related to more significant 
decreases in symptom severity. This study adds to the evi-
dence that death anxiety may underlie OCD and that decreas-
ing death anxiety through exposure may reduce pathological 
symptoms. 

3.4 Virtual Reality3.4 Virtual Reality 
 Lastly, an innovative and recent method that may be used 
to induce NDEs safely is virtual reality technology. The tech-
nique is sparse, but worth further exploration as it offers a more 
controlled experimental environment than psychedelics. In 
Bourdin's (2017) study, participants underwent OBE’s induced 
through immersive virtual reality (VR). Through VR technology, 
participants inhabited life-sized virtual bodies that were syn-
chronized with their actual movements and sensations. This 
setup aimed to create a strong sense of ownership over the 
virtual body. The study utilized a two-factor between-groups 
experiment, with 16 female participants per group. In the ex-
perimental condition, the viewpoint was shifted out of the vir-
tual body, severing all connections with it, while in the control 
condition, synchronization persisted. This approach allowed 
for an investigation into the impact of differing methods of 
inducing OBEs on participants' fear of death. They found that 
the experimental group, compared to the control group, had 
lower scores on the Collett-Lester Fear of Death Scale, indicat-
ing a reduced fear of death. 
 A separate study took VR a step further and aimed to in-
duce a NDE-like by having sixteen participants explore a VR is-
land where they owned a life-sized body that was synchronized 
to their body movement in real time. The researchers created 
a strong sense of ownership of the virtual body through “em-
bodiment training,” which involved moving the upper part of 
their virtual body in front of a virtual mirror. Participants rated 
their feelings of body ownership (the perceptual illusion that 
the virtual body is their own body) as high throughout the ex-
periment. The researchers believed that a high rating of body 
ownership could enhance the effectiveness of the NDE-like, 
as participants would feel as if they were experiencing their 
own death rather than the death of a character. Throughout 
six sessions, 16 participants experienced a life cycle includ-
ing birth, childhood, and then decay. They received embod-
iment training each session and then were transported to a 
virtual island where they carried out tasks and interacted with 
two virtual companions. In the final two sessions, participants 
watched their companions die and then they witnessed their 
own death, which included features of a NDE such as an OBE, 
a white light, and a life review. They found that participants 
reported life attitude changes, including less focus on mate-
rial issues compared to the waiting control group. However, 
there were no significant changes in death anxiety scores. 
In addition, the researchers found that high ratings of body 
ownership was maintained throughout all the sessions.This is 
one of the only studies to attempt to induce a NDE-like with 
virtual reality and to demonstrate the feasibility of inducing 
a feeling of a personal death (Barberia et al., 2018). There is 
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potential to improve the methodology by increasing the re-
alism of the stimuli (e.g. having the virtual body match sex of 
the participant) and having a larger and more diverse sample 
size for future experiments. However, virtual reality is becom-
ing increasingly sophisticated and realistic, offering opportu-
nities to safely induce NDE-like elements, like OBEs, without 
the risks that are associated with psychedelic usage.

4. Radical Methods to Induce Death Comptency and Predic-4. Radical Methods to Induce Death Comptency and Predic-
tive Brainstive Brains 

 This section will demonstrate how the Predictive Process-
ing Framework (PPF) may provide a comprehensive explana-
tion of the benefits of inducing more intense, or more “radical”, 
near-death-like experiences. We will argue that these experi-
ences help to accomplish the following three things: they may 
help to close the informational gap concerning death, which 
in turn may help reduce our feelings of uncertainty about this 
fundamentally uncertain experience; they may provide the 
individual with valuable information about their own emo-
tional reactions to death and dying, which in turn supports 
new opportunities for emotional regulation relative to these 
experiences; and finally, they may produce greater feelings 
of connectedness and wellbeing through their induction of 
ego-dissolution.
 The PPF is an account of the brain and its functions that 
has gained popularity in cognitive science (Clark, 2016; Nave 
2020; Hohwy 2013). According to the PPF, the brain facilitates 
adaptive behaviors by creating a model of the world (i.e., a 
generative model) which uses past learning about the statis-
tical regularities of the environment to generate predictions 
about the outcome of the organism's actions on the environ-
ment and the various causes of incoming sensory input. These 
predictions are constantly being compared with the incom-
ing sensory information. The difference between the predic-
tion and the incoming signal represents the degree of “predic-
tion error.” The goal of the brain, if this framework is correct, is 
to minimize this prediction error. Error minimization can oc-
cur by updating one's generative model to reflect new sen-
sory observations (perceptual inference) or changing one's ac-
tions to match their model (active inference). For example, if 
we had the belief that we were a good student in high school, 
but we get poor grades in university, we will experience pre-
diction errors. Our sensory observations (our grades) do not 
match our model that we will do well in school. According to 
the PPF, we may either update our model that we are a good 
student with this new information and change our expecta-
tions for our next grade, or we may change our actions and 
work harder in order to improve our grades to match our pre-
dicted model. Either of these options helps us minimize the 
degree of prediction error in the future (Miller et al., 2021). 
 Recently it has been proposed that the faster or slower 
the rate of error reduction, that is the more and less efficient 
the system is at dealing with uncertainty, the more positive 
and negative affect is felt by the individual (Van de Cruys, 
2017; Hesp et al., 2019; Kiverstein et al., 2019). These changes 

in the rate of error reduction are referred to as error dynam-
ics, and they play a crucial role in helping to minimize uncer-
tainty in the long run—by tuning the predictive system rel-
ative to efficiency (Miller et al., 2021). Reducing error in the 
present moment is one of our goals, although too little error 
leaves us feeling bored. We are oftentimes curious and play-
ful, as humans. Therefore, we are not trying to have no errors, 
but rather, to seek out ways of reducing errors better than 
expected, as this seems to be rewarding to us as predictive 
agents (Kiverstein et al., 2019). In turn, we may take short-term 
risks or try novel things—we may take part in experiences that 
temporarily create feelings of manageable anxiety or uncer-
tainty, if this may increase our overall understanding of the 
world. Optimal learning rates happen at the edge of your un-
derstanding—where you find the most manageable and re-
ducible errors. Finding the right balance between simplicity 
and complexity enables the agent to optimize their learning 
and update their models of the environment. It is highly valu-
able for an agent to be able to locate and manage these opti-
mal slopes of uncertainty as this process helps the predictive 
agent to stay open and receptive to updating their belief sys-
tems relative to new evidence—and so avoid getting stuck in 
any less-than-optimal belief networks (Miller et al., 2021). 
 Death reflections and death competencies are an inter-
esting topic to understand given these predictive dynam-
ics. Death is in many ways the ultimate uncertainty. We do 
not know precisely when it will happen and under what cir-
cumstances. We know that pushing thoughts of death away 
or avoiding the subject may underlie or worsen pathological 
states (Iverach et al., 2014; Moreton et al., 2022). However, the 
exposure of actively going through an experience similar to 
the dying process may be an especially potent anxiety or un-
certainty inducing event. Yet, as demonstrated in the previ-
ous section and in the literature, individuals who have under-
gone a NDE or NDE-like report dramatic decreases in the fear 
of death and a new orientation toward death (Bianco et al., 
2019; Pehlivanova et al., 2022; van Lommel, 2011). How then 
are we to understand these profound death attitude changes 
given the PPF? 
 While there is no PPF research examining the construct of 
death anxiety, we have recently developed new computational 
perspectives regarding the motivation (and potential mental 
health benefits) of watching horrifying content (including ma-
terial reflecting death and dying). During the COVID-19 pan-
demic, sickness-related horror films soared to the top of the 
Netflix charts (VanArendonk, 2020), with movies like Conta-
gion topping various download charts. A puzzle emerges: why 
would predictive agents, whose modus operandi is to reduce 
uncertainty, watch a dramatization of frightening and uncer-
tain events when there was already so much uncertainty and 
volatility in their own lives? One possible answer is to use this 
media to gain good information on how to deal with the re-
al-world uncertainty of the pandemic. Exploring aversive or 
negative content may be related to the trait of morbid curi-
osity. This trait inspires individuals to learn and seek informa-
tion about harmful or life-threatening situations to help them 
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prepare for that potential outcome. They can close the informa-
tional gap by gaining new knowledge on negative situations. 
Oosterwijk et al. (2019) point out that knowledge about nega-
tive stimuli can be valuable in building a realistic model of the 
world. When we watch a horror movie, it provides an example 
of possible dangerous situations that may happen to us, like 
an infectious disease rapidly spreading. We can learn from the 
mistakes of the characters and apply this to our own life should 
we ever be in the same scenario. Prediction error-minimizing 
agents continually attempt to find optimal ways of reducing 
error. This involves exploring our environment to improve our 
models and get a better grip on the various meaningful forms 
of uncertainty we encounter. Predictive agents are then epis-
temic agents: always looking for ways of improving our state 
of information by learning new things about the environment. 
Epistemic actions may not always be comfortable; they may 
in many cases induce temporary stress or uncertainty within 
the agent to gain new information on how the world works 
(Miller et al., 2021). For example, we may find ourselves “rub-
bernecking” a car accident on the highway not because we en-
joy or like it, but because the informational value of negative 
content is higher than neutral or positive stimuli—we are try-
ing to learn about the causes and conditions of the accident, 
and the outcomes of these tragedies, so that we can better 
prepare and avoid these forms of dangerous volatility in the 
future (Oosterwijk et al., 2019). These informational gains go 
on to inform the goal-oriented actions we take in the world 
(Deane et al., 2020). 
 Horror movies provide a safe way of exploring topics that 
may be too volatile in the real world (e.g., living through a pan-
demic). In turn, horror media offers us a rich source of informa-
tion on frightening events, in the same way that engaging with 
death-related stimuli provides us with information on death. 
Watching a documentary about someone with a terminal ill-
ness, or taking a death education course, are ways to increase 
our knowledge of death. By inducing an NDE-like that shares 
features suspected to be involved in the dying process, like 
seeing a white light and reuniting with deceased family mem-
bers, we gain even more information regarding death and we 
may update our models to support overall error management 
(Blomstrom et al., 2020; Moreton et al., 2019). Death may no 
longer feel as foreign or uncertain, as NDErs have learned what 
sensations or perceptions might occur when they die (Martial 
et al., 2021). Renz et al. (2017) found that previous near-death 
or mystical experiences helped facilitate the dying process in 
cancer patients, likely because of the information gained from 

their NDE.2

 A NDEer not only gains information on the death experi-
ence, but they learn about their emotional response to death 
as well. Both mundane and radical methods to increase death 
competencies allow the agent to learn about their own anxiety 
or negative error dynamics (i.e. the experience of prediction 
error unexpectedly increasing). Overtime, given adequate ex-
posure, predictive agents inevitably learn to predict the slopes 
of uncertainty as they begin to generate a predictive model 
for challenging internal states. Emotional states, like anxiety, 
are subject to learning overtime. For example, while the anx-
iety of public speaking may be intolerable when we first start, 
over time, while the expected uncertainty of the performances 
may stay the same, we become better acquainted with these 
changes in error reduction and so are able to turn the volume 
(precision) down on them (Van de Cruys, 2017). With regard 
to NDEs, we increase our tolerance to uncertainty as we learn 
that errors rise and fall relative to death experiences in a way 
that we can manage. This can be applied to radical exposures 
as well. While most NDEs are positive and euphoric, about 10% 
are frightening, disturbing, and dysphoric (Cassol et al., 2019). 
These NDEs may involve going to hellish realms, encounter-
ing demons, loud or unpleasant noises, or being told the real 
world never existed. However, the agent learns that the neg-
ative emotional experience was temporary and tolerable. The 
arc of uncertainty or anxiety becomes familiar to individuals 
who partake in death-related experiences, whether mundane 
or radical. Thus, the agent becomes better at managing un-
certainty as they have generated a model for how uncertainty 
changes over time (see Sandved-Smith et al. 2021 for a com-
putational account of this process).

2 It is important to note here that according to the PPF 
individuals may be drawn to frightening stimuli, including 
themes of death and dying, for various reasons, that can have 
both positive and negative effects. While engagement with 
such material can provide valuable insights into personal 
and environmental dynamics, there exists a cautionary note 
also regarding potential adverse effects, particularly among 
individuals harboring strongly negative prior expectations 
or susceptible to learned helplessness. The documented 
attraction to horror content among trauma survivors suggests 
a correlation between real-life peril and the inclination towards 
frightening media. In PPF terms, high precision expectations 
about being in danger drive attention and behavior towards 
confirming evidence—stimuli that match their already held 
beliefs about being in danger. A concerning pattern can emerge 
here wherein negative preconceptions fuel a cycle of seeking 
out horrifying content not for informational or transformational 
purposes, but rather to validate and perpetuate existing 
negative beliefs, thereby reinforcing their appeal. For a further 
discussion of this nuance see Miller, White and Scrivner 2024.
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 Lastly, NDEs and psychedelic experiences often challenge 
rigid models of the self through the experience of ego-disso-
lution and enhanced feelings of connectedness (Deane, 2021; 
Letheby & Garrans, 2017; Millière, 2017). An ego dissolution 
can be described as a disturbance in the sense of self that may 
partially or entirely blur the lines between the self and the rest 
of the environment. This dissolution often creates feelings of 
unity with nature, people, and the universe (Deane, 2021). It is 
theorized that an ego dissolution may help to loosen rigid or 
pathological models of the self that we may see in MDD, OCD, 
addiction, and other disorders (Carhart-Harris & Friston, 2019; 
Deane, 2021). The PPF sees these pathologies emerging from 
overly certain bad-belief networks that cease to be updated 
amidst new evidence. For example, in depression, the agent 
is trapped under a high-level belief that all their actions will 
lead to worse than expected outcomes, and they remain in-
sensitive to incoming sensory information that relates to out-
comes, or predictive success (Villiger, 2022). Carhart-Harris and 
Friston (2019) propose a predictive processing based-model 
known as the Relaxed Beliefs Under Psychedelics Hypothesis 
(REBUS), which suggests that psychedelics work in the brain 
by creating a state of entropy (uncertainty). By consuming psy-
chedelics, the high-level predictions of a system are attenu-
ated and more receptive to bottom up-input. This makes the 
person's generative model (instantiated in the brain's archi-
tecture) more malleable and open to revising its top-down 
predictions. The model here has more flexibility due to de-
creased weight given to dysfunctional top-down predictions 
(Villiger, 2022). This may be especially valuable for disorders 
where top-down predictions are rigid and involve maladaptive 
self-related beliefs, like OCD, depression, and eating disorders 
(Stoliker et al., 2021). For non-clinical populations, an ego dis-
solution may help the individual revise life priorities and put 
more time into meaningful pursuits (Orlowski et al., 2022). In 
populations with high levels of death anxiety, the uncertainty 
of who you are as a person that is generated by an ego disso-
lution may mean there is less resistance when we encounter 
evidence that we are impermanent. We may be confused as 
to whether we are a stable self, which makes us open up to 
the fact that we are susceptible to aging, sickness, injury, and 
death. In turn, psychedelics may produce the right amount of 
uncertainty in the brain, which can relax pathological beliefs 
that were previously resistant to change and may revise our 
model of the self through the experience of an ego dissolu-
tion (Scott & Carhart-Harris, 2019). 
 Even though there has not been prior work on PPF ap-
proaches to death anxiety in particular, we might look to other 
recent and well established PPF models of anxiety and its alle-
viation in the literature. For example, Linson and Friston (2020) 
have developed an account of anxiety and its management 
using the PPF. In particular, they suggest that for a predictive 
agent to escape the “vulnerable self-defensive state” that char-
acterizes the high anxiety (i.e. fight or flight) state, the agent 
must find a way to reduce the precision on the aversive mate-
rial. By lowering precision on these aspects of the model the 

agent is freed up to select more beneficial policies. In effect 
this is tantamount to increasing the cognitive flexibility that 
characterizes post-traumatic growth and flourishing (Sinapa-
yen et al., 2017; Yehuda & LeDoux, 2007). Our contention here 
is that NDEs could have exactly this sort of impact on the prior 
aversion to death-related stimuli. In particular, as we have ar-
gued, closing the informational gap, modeling our own aver-
sive responses, and increasing overall entropy in the system 
(akin to psychedelic use) are all ways in which precision can 
be effectively reduced from the stimuli and our own predic-
tive models of the aversion.

5. Limitations: Psychological Differences and the Risks of 5. Limitations: Psychological Differences and the Risks of 
Radical Exposure InterventionsRadical Exposure Interventions

 This section will briefly overview which populations should 
avoid cultivating death competency through radical means of 
meditation or psychedelic-induced NDE-like. Firstly, there is 
evidence that individuals with neurotic personality traits, who 
are tuned towards negative stimuli, should avoid meditation 
as it may increase the risk of the psychiatric condition known 
as depersonalization disorder (DPD) (Deane et al., 2020). Indi-
viduals with PTSD may also experience adverse effects during 
meditation (Farias et al., 2020). In addition, individuals with 
high trait neuroticism may be more likely to have a negative 
experience when administered psychedelics (Barrett et al., 
2017). Other populations who should avoid psychedelics in-
clude individuals with schizophrenia or a history of psycho-
sis, as these substances may exacerbate symptoms (Moreton 
et al., 2019). 
 It remains unclear in the literature when a challenging 
NDE-like event will occur. Importantly, setting one's state of 
mind prior to consumption and setting an environment where 
the experience is taking place have been found to influence 
the likelihood of having a challenging experience with psy-
chedelics (Barrett et al., 2017). Proper screening ahead of time 
for comorbidities is necessary and encouraged for this type of 
research, especially due to the profound and intense nature 
of an NDE-like or a psychedelic experience. With regard to VR 
research, participants in Barberia et al. (2018) have dropped 
out of the study due to motion sickness. Measuring for lev-
els of dizziness prior to participation could be a valuable way 
of decreasing attrition. Overall, due the novelty of this field, 
and the risks of inducing NDE-like in vulnerable populations, 
future research should focus on developing screening tech-
niques to avoid the potential harms associated with this type 
of research.

6. Concluding Remarks and Future Directions6. Concluding Remarks and Future Directions 

 Throughout this paper, the authors highlighted how death 
anxiety may negatively impact mental well-being and contrib-
ute to various mental disorders and provided some potential 
ways, both mundane and radical, for overcoming this type of 
anxiety. There is evidence that turning towards death-related 
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stimuli may be an effective treatment for death anxiety in clini-
cal and non-clinical populations. The authors examined NDE lit-
erature to see how the associated benefits, like decreased fear 
of death, could be harnessed in a non-physiologically threat-
ening manner. Meditation, psychedelics, and virtual reality 
are all potential avenues to treat pathological levels of death 
anxiety. In addition, a novel explanation was offered as to why 
NDEs have such drastic effects on death attitudes by applying 
recent work conducted on the Predictive Processing Frame-
work. It is important to note that this is just the beginning of 
a theoretical connection between PPF and NDEs and future 
work should be pursued. Furthermore, the effects of targeting 
death anxiety as a mediating factor of symptom severity for 
disorders like OCD should be investigated in future empirical 
studies to establish efficacy compared to other standardized 
mental disorder treatments (Moreton et al., 2022). Lastly, ad-
ditional research on virtual reality-induced NDEs may be valu-
able, as it could offer a safer methodology compared to psy-
chedelic-induced NDEs. 
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Parasocial relationships (PSR) are lasting, one-sided intimate connections that individuals develop with 
media figures (e.g., celebrities and fictional characters). Individuals who experience difficulties forming real-
life relationships may be especially likely to reap relational benefits from parasocial relationship partners. 
The goal of the following studies was to examine parasocial relationships within the context of a relationally 
vulnerable population: LGBTQ+ adults. Study 1 examined factors that may contribute to PSR strength (i.e., 
a measure indicative of PSR development), such as loneliness, perceived similarity, attraction, repeated 
exposure, current relationship satisfaction, minority stress, and perceived PSR partner responsiveness. Study 
2 used an experimental design to determine if engagement with a chosen PSR partner results in improved 
mental well-being following a negative social experience, paralleling the effects of receiving social support. 
The results of both studies suggest that many of the same factors that influence real-life relationship 
development also influence PSR development. For LGBTQ+ people, who may feel misunderstood and are 
often actively harassed for their identities, perceiving responsiveness from a PSR partner in times of crisis 
may help to buffer and regulate negative emotions and stress when real-life relationships are not easily 
accessible. Limitations to these studies include the use of an adult population in Study 1 and the lack of a 
baseline condition and an unnaturalistic study environment in Study 2. Future research should continue 
to explore how PSRs confer benefits to populations that experience difficulty forming and maintaining 
relationships. Researchers should also continue to examine how perceived responsiveness (an inherently 
two-sided experience) relates to parasocial relationships and interactions.

Keywords: Parasocial relationships, LGBTQ+ population, well-being, perceived partner responsiveness, 
loneliness.

IntroductionIntroduction

Parasocial relationships (PSRs) were first written about by Hor-
ton and Wohl (1956) and described as lasting, one-sided inti-
mate connections that television viewers develop with tele-
vision personalities. Since then, PSRs have continued to be 
studied by media and interpersonal relationship researchers 
resulting in a flourishing—albeit small—body of literature that 
extends beyond the scope of TV-viewing and TV personalities. 
In an era of ever-increasing media prevalence in daily life, in-
dividuals can potentially form PSRs with anyone—fictional 

characters, celebrities, social media influencers, etc.—and they 
have more access to their favorite media figures than ever be-
fore thanks to social media and the internet. Additionally, as 
the prevalence of PSRs increases over time, and people spend 
more and more time engaging with media figures (and per-
haps, less with real people), it is important to examine how 
these “interactions” and “relationships” impact mental health 
and well-being. As such, the present research examines the 
parallels between PSRs and real relationships, specifically re-
garding the impact of PSRs on well-being. 
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PSR Development & the Substitution HypothesisPSR Development & the Substitution Hypothesis
 Extant research on PSRs predominantly examines anteced-
ents to PSR development and the strength of parasocial bonds. 
This body of work has been guided by two foundational theo-
ries: the substitution hypothesis and the Panksepp-Jakobson 
hypothesis (Tukachinsky et al., 2020). The substitution hypoth-
esis, one of the pioneering theories on PSRs, is rooted in the 
uses and gratifications theory. This theory proposes that in-
dividuals actively seek out media—and as an extension, PSR 
media partners—to satisfy their emotional, cognitive, and so-
cial needs. In other words, individuals are motivated to seek 
out PSRs for the same reasons they seek out real-life relation-
ships. Paralleling the need to assess individuals’ real-world re-
lationship quality, understanding PSR strength (i.e., the sig-
nificance and intensity of an individual’s bond to their PSR 
partner) is crucial in examining the formation and function 
of PSR relationships.
 In support of the uses and gratifications theory, factors 
such as attraction, perceived similarity, and repeated exposure 
to one’s partner is a major determinant of PSR strength (Rubin 
& McHugh, 1987; Giles, 2002; Hoffner & Buchanan, 2005; Reis 
et al., 2011; Tian & Hoffner, 2010; Tsay & Bodine, 2012; Bond et 
al., 2018). Expanding on this, the substitution hypothesis pos-
its that individuals with unmet social needs may form PSRs as 
a way to form social bonds without fear of rejection and a need 
for highly sophisticated social skills. Said differently, individu-
als lacking high-quality real-life relationships—typically due 
to poor social skills—may form PSRs to compensate for defi-
ciencies in their social bonds (Tukachinsky et al., 2020).  
 While the substitution hypothesis appears intuitive and 
theoretically sound, existing empirical work has yielded mixed 
findings. Tukachinsky et al.’s (2020) meta-analysis of existing 
PSR research, spanning from 1979 to 2019, examined the rela-
tionship between PSR strength and social deficiencies that the 
substitution hypothesis suggests are associated with insuffi-
cient social connections (e.g., loneliness, shyness, low self-es-
teem, and attachment anxiety; Ashe & McCutheon, 2001; David 
et al., 2019; Dhanda et al., 2009; Rosaen & Dibble, 2016; Wang 
et al., 2008). Contrary to the substitution hypothesis’ theoriz-
ing, while attachment anxiety was found to be significantly 
associated with loneliness, shyness, and low self-esteem, Tu-
kachinsky et al. (2020) found no such relationships with PSR 
strength. In other words, the results were mixed and case-by-
case. These findings challenge the substitution hypothesis’ as-
sumption that social deficiencies explain PSR development 
because, if people truly form PSRs in order to compensate for 
unsatisfactory real-life relationships, then loneliness, shyness, 
and low self-esteem—traits associated with difficulty form-
ing high-quality relationships—should have been associated 
with PSR strength. However, if social deficiencies were not a 
contributing factor, attachment anxiety should not so consis-
tently demonstrate a strong association with PSR strength. It 
is clear that there is more to PSR development than early the-
orists first envisioned.

Alternative Explanations for PSR DevleopmentAlternative Explanations for PSR Devleopment
  One explanation for Tukachinsky et al.’s (2020) counterin-
tuitive findings is that the substitution hypothesis simply does 
not adequately capture the true nature of PSR’s development 
and impact. Instead, some PSR researchers have proposed the 
Panksepp-Jakobson hypothesis which suggests that factors 
and characteristics that foster real-life relationship formation 
would similarly motivate the way individuals form PSRs with 
media figures (Eyal & Cohen, 2006; Rosaen & Dibble, 2016; Ru-
bin, Perse, & Powell, 1985). 
 That being said, research conducted by Bond et al. (2018) 
presents another alternative framework of understanding 
PSR development. In this study, Bond et al. (2018) proposed 
that previous research testing the substitution hypothesis ap-
proached understanding PSRs too broadly. They argued that 
the substitution hypothesis better explains PSRs when applied 
to specific demographic populations, particularly those that 
are most susceptible to loneliness and its negative effects on 
well-being. In order to examine this idea, Bond et al. (2018) 
attempted to find a relationship between PSR strength and 
loneliness among lesbian, gay, and bisexual (LGB) adolescents. 
Bond et al. (2018) first argued that LGB adolescents are more 
at risk for depression, anxiety, and other negative well-be-
ing outcomes compared to heterosexual adolescents (Meyer, 
2003). Moreover, while peer relationships provide social sup-
port (e.g., emotional, instrumental, informational, and appraisal 
support) that buffers the negative effects of these stressors, 
LGB adolescents experience difficulties in forming and main-
taining close relationships due to fears of rejection or preju-
dice that arise from being belonging to a stigmatized popula-
tion (Berndt, 1996; Bond, 2011; Diamond & Lucas, 2004). With 
that, this study posited that PSRs may offer LGB adolescents an 
avenue to not only safely receive social support from like-oth-
ers (e.g., LGB PSR partners), but also to explore their LGB iden-
tities without fear of rejection or stigmatization. Supporting 
this theorizing, they surveyed a pool of adolescents and found 
that loneliness predicted PSR strength solely for those who 
self-identified as LGB, and not their cis-heterosexual peers. 
Furthermore, they found that LGB adolescents were signifi-
cantly more likely to report an LGB PSR partner compared to 
their cisgender-heterosexual peers—this was the case espe-
cially for LGB adolescents who lacked interpersonal relation-
ships with other LGB people. LGB adolescents who lacked re-
al-life LGB relationships also reported stronger PSRs (Bond et 
al., 2018). Taken together, these results suggest that there are 
contextual factors surrounding whether PSRs can indeed com-
pensate for the lack of real-life relationships. 

The Present ResearchThe Present Research

 Bond et al.’s study (2018) was published over five years 
before I conducted my research in 2023. Since then, societal 
attitudes toward LGBTQ+ individuals have changed dramati-
cally in both positive and negative ways. With an ever-grow-
ing presence of queer people being represented in fiction, 
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film, the news, etc., it is important to revisit this research—its 
findings and implications—to see how these societal changes 
have affected them. 
 Building on previous research conducted within the field of 
PSR research and by Bond et al. (2018), Study 1 sought to rep-
licate previous findings in a novel population (LGBTQ+ adults) 
and establish new connections to previously unexplored con-
cepts. Study 1’s hypotheses were as follows:
 H1: Perceived similarity, attraction, and repeated expo- 
  sure will be positively associated with PSR strength.
 H2: LGBTQ+ status will moderate the relationship between
   loneliness and PSR strength, to where loneliness   
  will only predict greater PSR strength in LGBTQ+   
  adults and not heterosexual adults.
 These first two hypotheses were meant to replicate Bond 
et al. (2018)’s core findings. I also wanted to extend and build 
upon some of the findings from Bond et al. (2018) in import-
ant ways. First, in the original study, Bond et al. (2018) pre-
dicted that LGB participants would be more likely to report 
LGBTQ+ PSR partners than their cis-straight peers. The present 
research includes PSR partners that are perceived as “queer” 
(a.k.a. “queer-coded;” characters or people who are not explic-
itly queer but are perceived to have queer traits and charac-
teristics). Furthermore, this research integrated LGBTQ+ mi-
nority stress (i.e., perceived rejection) as a contributor to PSR 
strength. Bond et al. (2018) argued that minority stress im-
pedes real-life support-seeking and relationship formation 
which then, in turn, opens the door for PSRs. If this is indeed 
the case, then an association between minority stress and PSR 
strength may be found. The hypotheses are as follows:
 H3: LGBTQ+ participants will be significantly more likely  
  to report an LGBTQ+ or “queer-coded” PSR partner  
  than cisgender and heterosexual participants.
 H4: LGBTQ+ status will moderate the relationship be  
  tween perceived rejection and PSR strength,   
  to where LGBTQ+ participants who report   
  high levels of perceived rejection will report greater  
  PSR strength
 Finally, we investigated factors that had not yet been ex-
amined in relation to PSR strength, such as real-life relation-
ship satisfaction (the degree to which one feels that one’s re-
lationships are fulfilling one’s needs for social connection) and 
perceived partner responsiveness (PPR; the degree to which 
one feels that one’s relationship partner is understanding, 
validating, and caring). Real-life relationship dissatisfaction, 
specifically, was of interest given its close proximity to lone-
liness. Additionally, the substitution hypothesis itself identi-
fies perceptions of poor quality and quantity in relationships 
as a catalyst for PSR development. Because PPR is a relation-
ship quality that enhances and strengthens real-life relation-
ships, this work extends the Panksepp-Jakobson hypothesis 
that PSRs function similarly to real-life relationships (Reis et 
al., 2018). For these novel explorations, I proposed the follow-
ing hypotheses:
 H5: Real-life relationship satisfaction will be negatively  

  associated with PSR strength for all participants.
 H6: Perceived PSR responsiveness will be positively asso 
  ciated with PSR strength.
 In addition to these hypotheses, I also included a variety 
of measures to conduct exploratory analyses without making 
any prior predictions, such as measures of the need to belong, 
life satisfaction, and attachment style.
 Given the mixed findings of the Substitution Hypothe-
sis, Study 2 was an experimental test of the proposition that 
PSRs substitute real-life relationships to meet otherwise un-
met social and emotional needs. Specifically, Study 2 tested 
whether PSRs successfully substitute for a real-life relationship 
when social support is desired following a stressful event. In 
this study, LGBTQ+ participants disclosed in an online survey 
about a negative, stressful experience of rejection, isolation, 
or exclusion resulting from their status as an LGBTQ+ person. 
Afterwards, they either discussed their PSR partner or a neu-
tral topic and completed a measure of current mood and emo-
tions to evaluate whether there are differences in the effects 
on well-being that result from PSR partner “interaction.” The 
predictions for Study 2 were as follows:
 H7a: LGBTQ+ participants who engage with their paraso 
  cial partner after experiencing rejection will experi 
  ence higher levels of positive emotions and com  
  fort and lower levels of negative emotions   
  compared to LGBTQ+ participants who do not en  
  gage with their parasocial partner. 
 H7b: This effect will be moderated by PSR strength. 
  The overarching goal of this research is to contrib-  
  ute novel insight into PSRs’ complexities by   
  replicating and expanding on prior PSR work.   
  We believe that the nature of PSR develop-  
  ment and the ways they function for individ-  
  uals who hold them are more contextual and com- 
  plex than previous search has found.

Study 1Study 1
MethodsMethods
SampleSample   
 The sample consisted of 479 individuals between the ages 
of 18 and 35 years old who spoke English as their primary 
language. 99 responses were excluded from the final analy-
ses because participants failed to complete 70% of the sur-
vey or failed both attention checks in the survey, leaving 380 
participants total (N = 380). This specific sample was chosen 
because it encompasses, as of 2022, a range of adults who 
would have grown up and spent a significant amount of time 
engaging with media and the internet, giving ample oppor-
tunities to form parasocial relationships with figures in me-
dia. Survey data was collected from the University of Roches-
ter SONA pool (N = 54) and Research Match (N = 326).  
 The average age of participants was 24.88 years old (SD 
= 4.26), and their PSR partners averaged 33.32 years old (SD 
= 10.76). Of the 380 participants recruited, 68.7% were white, 
9.7% were Asian, 7.9% were Black or African American, and the 
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remaining 3.7% identified with other racial identities. Addition-
ally, 15% of participants identified as Latino/a/x, 3.9% as His-
panic, and 1.6% as Spanish. This sample included a wide range 
of gender identities with 60.8% of participants identifying as 
women, 14.7% as men, 5.5% as non-binary, 2.4% as gender-
queer, gender non-conforming, or genderfluid, 1.1% as trans-
men, and the remainder as unsure or as a gender not listed. 
This sample also included an even greater diversity of sexual 
orientations with 37.4% of participants identifying as hetero-
sexual or straight, 20.8% as bisexual, 7.1% as queer, 4.2% as 
lesbian, 3.2% as pansexual, 2.6% as asexual, 2.4% as gay, and 
the remaining as unsure or as unlisted sexual orientations.

MeasuresMeasures
 After being asked to name a favorite figure from media 
in a textbox (e.g. “Who is your favorite media figure [e.g. ac-
tor/actress, singer, fictional character, social media influencer, 
etc.]?”), participants were then asked to provide answers to 
a series of questions regarding the PSR partner themselves, 
including a question about the PSR partner’s estimated age 
and whether the participant believed their PSR partner to be 
LGBTQ+, “queer-coded,” or neither. 
 PSR Strength.PSR Strength. The strength of the participant’s relation-
ship with their PSR partner was measured using the Paraso-
cial Relationship Scale (Rosaen & Dibble, 2008). Because the 
items in the original scale were specific to participants’ fa-
vorite “TV personality,” the items were modified to ask about 
participants’ “favorite media figure” instead to include a wide 
variety of media formats (e.g., “I think of my favorite media fig-
ure like an old friend.”). The scale contained 13 items and an-
swers were recorded using a 7-point Likert scale ranging from 
strongly disagree to strongly agree. Cronbach’s alpha was .81.
 Exposure to PSR.Exposure to PSR. The frequency of exposure to the partic-
ipant’s PSR partner was measured across a multitude of plat-
forms (on television, in film, on the internet, on social media, 
etc.) using items from Bond et al. (2018)’s original study (e.g., 
“How often do you engage with your favorite media figure on 
TV?”). The scale contained 6 items and answers were recorded 
using a 7-point Likert scale ranging from not at all to very of-
ten. Cronbach’s alpha was .59.
 Perceived SimilarityPerceived Similarity. The participant’s perceived similarity 
(the degree to which an individual believes themself to share 
traits and beliefs with another) to their PSR partner was mea-
sured using the Audience-Persona Interaction Scale (e.g., “My 
favorite media figure reminds me of myself.”). The scale con-
tained 6 items and answers were recorded using a 7-point 
Likert scale ranging from strongly disagree to strongly agree. 
Cronbach’s alpha was .84. 
 Perceived AttractivenessPerceived Attractiveness. The participant’s attraction to 
their PSR partner was measured using 3 items from Bond et 
al. (2018) (e.g., “My favorite media figure is physically attrac-
tive.”). Answers were recorded using a 7-point Likert scale rang-
ing from strongly disagree to strongly agree. Cronbach’s alpha 
was .82.
 Perceived Partner ResponsivenessPerceived Partner Responsiveness. The participant’s 

perceptions of their PSR partner’s responsiveness were mea-
sured using Reis et al. (2018)’s Perceived Partner Responsive-
ness (PPR) Scale. Participants were asked to envision a scenario 
in which they had a real relationship with their PSR partner 
and were then asked to what degree they agreed with certain 
statements regarding perceived partner responsiveness (e.g., 
“My favorite media figure usually is responsive to my needs.”). 
The scale contained 17 items and answers were recorded us-
ing a 7-point Likert scale ranging from not true to completely 
true. Cronbach’s alpha for the PPR Scale was .98.
 LonelinessLoneliness. The participant’s experience of loneliness was 
measured using Hughes et al. (2004)’s Three-Item Loneliness 
Scale (e.g., “How often do you feel that you lack companion-
ship?”). Answers were recorded using a 7-point Likert scale 
ranging from hardly ever to all the time. Cronbach’s alpha for 
the UCLA Loneliness Scale was .88.
 Perceived Rejection-Acceptance and Minority Stress.Perceived Rejection-Acceptance and Minority Stress. For 
this block, data was only collected from participants who 
self-identify as LGBTQ+. The participant’s experience of social 
rejection based on their LGBTQ+ identity was measured using 
a combination of items from Ross (1985)’s Acceptance-Rejec-
tion Scale (e.g., “My mother is accepting of my LGBTQ+ iden-
tity.”). The Everyday Discrimination/Microaggressions Sub-
scale and the Discrimination Events Subscale were taken from 
the LGBT Minority Stress Measure (Outland, 2016) in order to 
encompass a wide range of negative social experiences that 
LGBTQ+ individuals face on a regular basis (e.g., “People are 
likely to break off a social relationship with me if they know I 
am LGBTQ+.”). The scale contained 21 items and answers were 
recorded using a 7-point Likert scale ranging from strongly dis-
agree to strongly agree. Cronbach’s alpha was .75 for the Ac-
ceptance-Rejection Scale and .92 for the Minority Stress Scale.
 Friendship and Relationship SatisfactionFriendship and Relationship Satisfaction. The participants’ 
satisfaction with the quality and quantity of their current rela-
tionships were measured with 6 items, three regarding their 
friendships and three regarding their romantic relationships, 
respectively. Participants were asked to indicate the degree to 
which they agreed with statements concerning their friend-
ships (e.g., “I am satisfied with the number of friendships I have 
right now.”) and current romantic relationship (e.g., “I am satis-
fied with how close I am with my romantic partner.”). The an-
swers were recorded using a 7-point Likert scale ranging from 
strongly disagree to strongly agree. Cronbach’s alpha was .74 
for friendship satisfaction and .53 for relationship satisfaction.
 DemographicsDemographics. The participant’s age, race/ethnicity, sex-
ual orientation, and gender identity were collected at the end 
of the survey. 
 Resource Page.Resource Page. At the end of the survey, participants were 
provided with a resource page for LGBTQ+ individuals as well 
as the research coordinator’s contact information in case they 
had any questions or concerns they wished to express. This 
was done in order to ensure that any additional negative emo-
tional or psychological effects of the study could be addressed.

ResultsResults
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 Multiple linear regression models were used to test each 
hypothesis save for hypothesis 3. Hypothesis 3 was tested us-
ing a chi-squared difference test. Descriptive statistics and the 
correlation between each variable of interest are reported in 
Table 1. 
H1: Perceived similarity, attraction, and repeated exposure will 
be positively associated with PSR strength. 
 Perceived similarity, attraction, and repeated exposure 
were entered as predictors of PSR strength individually. Indi-
viduals’ perceived similarity to their partner (β = .38, p < .001), 
exposure to their PSR partner (β = .27, p < .001), and their at-
traction to their PSR partner (β = .13, p < .001) were all posi-
tively significantly associated with greater PSR strength (Table 
2). Meaning, the more participants perceived their PSR part-
ners were similar to them, the more they were exposed to their 
PSR partners, and the more they were attracted to their PSR 
partner, the stronger the PSR. Hypothesis 1 was supported, 
successfully replicating the results of Bond et al. (2018).

H2: Loneliness will only have a positive relationship with PSR 
Strength among LGBTQ+ participants. 
 To test the interaction between PSR strength, loneliness 
and LGBTQ+ status, multiple linear regressions were run, with 
loneliness, LGBTQ+ status, and LGBTQ+ x Loneliness entered 
as predictors (Table 3). LGBTQ+ status was coded by partic-
ipant self-reports of sexual orientation and gender identity. 
Contrary to the results of Bond et al. (2018), LGBTQ+ status 
did not significantly moderate the relationship between lone-
liness and PSR strength (β = -.04, p < .05). However, there was 

a significant positive main effect of loneliness predicting PSR 
strength (β = .11, p < .05) (Table 4).

H 3 : 

LGBTQ+ participants will be more likely to report a LGBTQ+ or 
"queer-coded" PSR than cisgender and heterosexual partipants.
 There was a significant relationship between the PSR part-
ner’s sexuality and the participant’s sexuality (χ2 (1) = 17.45, 
p < .001). Using a chi-squared odds ratio, the results demon-
strated that the odds of a participant choosing a queer PSR 
were 3.62 times higher if they were queer than if they were 
straight. Additionally, 12.7% of straight participants nominated 
an LGBTQ+ PSR partner, whereas 27% of LGBTQ+ participants 
nominated an LGBTQ+ PSR partner.

H4: LGBTQ+ participants who report greater perceived rejec-
tion (and minority stress) will report greater PSR intensity. 

 To test this hypothesis, levels of perceived rejection and 
minority stress were entered as predictors of PSR strength for 
the LGBTQ+ participants subsample (Table 5). An association 
between perceived rejection and PSR strength was not found 
(β = -.08, p > .05). Relatedly, an association between minority 
stress and PSR strength was not found for LGBTQ+ participants 
(β = .02, p > .05).

H5: Real-life relationship satisfaction, friendship satisfaction, 
and life satisfaction will be negatively associated with PSR 
strength.
 Real-life relationship satisfaction, friendship satisfaction, 
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and life satisfaction were entered simultaneously as predic-
tors of PSR strength. Individuals’ scores of relationship satis-
faction (β = -.01, p > .01), friendship satisfaction (β = -.01, p 
> .01), and life satisfaction (β = .08, p > .01) were not signifi-
cantly associated with greater PSR strength.
H6: Perceived PSR responsiveness will be positively associ-
ated with PSR strength. 
 When perceived partner responsiveness was tested as a 
predictor of PSR strength, greater reports of perceived PSR 
partner responsiveness (β = .43, p < .001) was significantly 
correlated with greater PSR strength (Table 7).

Study 2Study 2

 An abundance of research examining social support points 

to its buffering effect on LGBTQ+ individuals, particularly within 
the context of minority stress experiences and related stress-
ful events. LGBTQ+ individuals are at greater risk for a vari-
ety of detrimental outcomes and experiences in comparison 
to their straight counterparts (Bond, 2011; Diamond & Lucas, 
2004; Meyer, 2003). Social support has been established as a 
critical buffer against negative psychological outcomes such 
as loneliness, hopelessness, depression, etc. (McConnell et al., 
2015; Puckett et al., 2015; Wilkerson et al., 2017). Social sup-
port also promotes positive well-being outcomes such as in-
creased self-esteem and improved coping with future stressors 
(Wilkerson et al., 2017; Wong et al., 2014). As such, this study 
was centered around how the social connections facilitated by 
PSRs might improve coping following a stressor. Specifically, 
the goal of Study 2 was to investigate whether engagement 
with one’s PSR partner following a stressful event produced a 
buffering effect similar to that of receiving social support. To 
determine causality, an experimental design was employed.

MethodsMethods
SampleSample  
 The sample consisted of 182 individuals who self-iden-
tify as LGBTQ+ between the ages of 18 and 30 years old who 
spoke English as their primary language. This number was 
narrowed down to 170 participants after 12 surveys were ex-
cluded from the final analyses. Surveys were excluded if the 
participants did not complete the rejection task or stated they 
have never experienced such an event in their lives. This spe-
cific sample was chosen because it encompasses, as of Spring 
2023, a range of adults that would have grown up spending a 
significant amount of time engaging with media and the inter-
net, giving ample opportunity to form parasocial relationships 
with media figures. Survey data was collected from the Univer-
sity of Rochester campus (N = 2), the University of Rochester 
SONA pool (N = 17), Research Match N = 52), and Prolific (N = 

99). Participants gathered from flyers distributed on the Uni-
versity of Rochester campus were compensated with $5 Am-
azon gift-cards. SONA participants were awarded 1.0 SONA 
credits for their participation. Participation on Research Match 
was completely voluntary. Prolific participants were compen-
sated with $5 via the Prolific system. Compensated participa-
tion was funded using the Barth-Crapsey Award.
 The average age of participants was 23.97 years old (SD 
= 3.47), and their PSR partners averaged 31.63 years old (SD 
= 11.00). Of the 170 participants recruited, 70.6% were White, 
10.6% were Asian, 10.6% were Black or African American, 1.8% 
were Native American or Alaska Native, and the remaining 
5.8% identified with other racial identities. Additionally, 5.9% 
of participants identified as Latino/a/x, 5.3% as Hispanic, and 
1.8% as Spanish. This sample included a wide range of gen-
der identities with 51.2% of participants identifying as women, 
22.4% as men, 11.2% as non-binary, .6% as genderqueer, .6% 
as gender non-conforming, 1.8% as genderfluid, 4.7% as trans 
men, 1.2% as trans women, and 2.9% remainder as question-
ing. Given the research question’s focus on LGBTQ+ individu-
als, this sample consisted of participants across the sexuality 
spectrum, with 7.6% identifying as gay, 10% as lesbian, 50.6% 
as bisexual, 7.1% as asexual, 11.2% as queer, 2.4% as question-
ing, and 6.5% identifying as a gender not listed.

Survey MeasuresSurvey Measures 
 The study began by asking participants to enter the name 
of their favorite figure into a textbox. Next, participants were 
given the following prompt:
 “[The following section asks about your favorite media fig-
ure. This person can be a celebrity, singer/songwriter, inter-
net influencer, fictional character, etc., and should be some-
one you feel an emotional connection with and whose content 
you interact with often.]”
 The "Stressful Event."The "Stressful Event." For the purposes of this project, the 
“stressful event” was created by having participants reflect 
on a past negative incident in which they felt rejected due 
to their LGBTQ+ identity (e.g., “Please describe an instance in 
your life where you felt rejected, excluded, or isolated due to 
your LGBTQ+ identity.”) across three survey items. This design 
was created to evoke some of the negative emotions associ-
ated with the perceived rejection event. Afterwards, partici-
pants were randomly assigned to one of two conditions. In 
the experimental condition, participants were given the op-
portunity to discuss their previously identified PSR partner at 
length (e.g., “What, specifically, do you like about your favor-
ite media figure?”) across 4 survey items. In the control con-
dition, they were simply asked to describe neutral topics (e.g., 
“What is your favorite meal? Why?”) across 3 survey items. All 
questions were to be answered in 50–75 words. 
 Current Mood and Emotions.Current Mood and Emotions. The participants were given 
the Scale of Positive and Negative Experience (SPANE, Diener 
et al., 2009) in order to measure their current positive and neg-
ative experiences following the experiment. Questions asked 
participants to rate the degree to which they felt a specific 
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emotion (e.g., distressed, excited, etc.) at that given moment. 
The SPANE contains twenty-one items that can be divided into 
two subscales, one for positive experience and one for neg-
ative experience. The Cronbach’s alphas were .88 and .89 re-
spectively. The Positive and Negative Affect Schedule (PANAS) 
was also used as a measure of the participant’s current affect 
(Clark & Tellegen, 1988). The PANAS contains twelve items. Two 
subscales were computed, one for positive affect and one for 
negative affect. Cronbach’s alphas were .92 and .89 respec-
tively. Answers for both the SPANE and the PANAS were re-
corded using a 7-point Likert scale ranging from not at all to 
extremely. 
 Feelings of Comfort.Feelings of Comfort. To measure the degree to which par-
ticipants feel comforted following their engagement with (or 
lack of engagement with) their PSR partner, statements about 
current feelings of comfort were generated (e.g., “I feel com-
forted.”). The scale contained 6 items and answers were re-
corded using a 7-point Likert scale ranging from strongly dis-
agree to strongly agree. Cronbach’s alpha was .87.
 PSR Strength.PSR Strength. The strength of the participant’s relation-
ship with their PSR partner was measured using the Parasocial 
Relationship Scale (Rosaen & Dibble, 2008), which was modi-
fied to include a wide variety of media formats. The scale con-
tained 13 items and answers were recorded using a 7-point 
Likert scale ranging from strongly disagree to strongly agree. 
Cronbach’s alpha was .79.
 Additional PSR Partner Information. Additional PSR Partner Information. Participants were 
then asked to provide answers to questions regarding the 
PSR partner themselves, including a question about the PSR 
partner’s estimated age and whether or not the participant 
believed their PSR partner to be LGBTQ+, “queer-coded,” or 
neither. 
 DemographicsDemographics. The participant’s age, race/ethnicity, sex-
ual orientation, and gender identity were collected at the end 
of the survey.

ResultsResults

H7a: LGBTQ+ participants who engage with their parasocial 
partner after experiencing rejection will experience higher 
levels of positive emotions and comfort and lower levels of 
negative emotions compared to LGBTQ+ participants who 
do not engage with their parasocial partner. 
 To test whether participants’ PSR buffered the effects of 
recalling a negative event related to their LGBTQ+ identity, 
participants were randomly assigned to either the experimen-
tal or control condition. A binary variable was created to rep-
resent participants’ assigned condition, with participants in 
the experimental condition assigned to +1, and those in the 
control condition -1. In five multiple linear regressions, PSR 
strength, condition, and condition x PSR strength were en-
tered as predictors, with positive affect, negative affect, pos-
itive experience, negative experience, and comfort as out-
come variables (Table 10). 

Mean differences between experimental and control 
conditions. 

 

Of the variables of interests, there was a significant mean dif-
ference between the experimental and control conditions for 
comfort. Participants in the experimental condition reported 
significantly higher comfort levels (M = 3.92) than those in the 
control condition (M = 3.61). There were no significant mean 
differences between the experimental and control conditions 
for positive affect, negative affect, positive experience, and 
negative experience (Table 16).
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H7b: This effect (the impact of PSR engagement between con-
ditions) will be moderated by PSR Strength.  
 There was no support for the hypothesis that PSR strength 
would moderate the relationship between condition and pos-
itive affect, negative affect, positive experience, negative ex-
perience, and comfort (Table 11 to 15). There was, however, a 
significant main effect for PSR strength and condition in pre-
dicting participant comfort (Table 15). PSR strength predicted 
greater comfort levels among participants (β = .20, p < .01). 
Moreover, participants instructed to describe why they liked 
their PSR partner (i.e., experimental condition) reported feel-
ing more comforted (β = .15, p < .05).

DiscussionDiscussion

 One of the key findings of Study 1 was evidence for a re-
lationship between PSR strength and perceived partner re-
sponsiveness. This finding has interesting implications for 
both areas of research. Responsiveness is considered a cor-
nerstone of close relationships. The perception of respon-
siveness from a real relationship partner comes, in part, from 
actual responsiveness provided by that partner. Additionally, 
reinterpretations of ambiguity—that are motivated by the 
desire to maintain close relationships—can also impact per-
ceptions of responsiveness (Reis & Clark, 2013). However, PSR 
partners are, by definition, distant individuals with whom the 
PSR holder has no real contact, thus there is no opportunity 
for actual responsiveness. This suggests that the responsive-
ness perceived by PSR holders from their PSR partners is likely 
entirely imagined, and therefore affected by personal motiva-
tions and biases. Another important thing to note about this 
finding is that PSRs, by definition, are one-sided connections. 
And yet, in order to perceive responsiveness from a PSR part-
ner, there would need to be at least some form of two-sided 
interaction, albeit, imagined. In this way, perceived respon-
siveness differs from other variables and traits that PSR hold-
ers perceive in their PSR partners in the literature.
 Additionally, in Study 1, LGBTQ+ participants were three 
times more likely to name an LGBTQ+ or queer-coded PSR 
partner compared to their straight counterparts, replicating 
a similar finding from Bond et al. (2018). This indicates that 
LGBTQ+ identity does seem to play a role in determining PSR 
partners for LGBTQ+ people. Some of the PSR literature already 
indicates a relationship between shared identities and PSR 
strength, as individuals are more likely to nominate same-gen-
der PSR partners than opposite-gender PSR partners (Bond et 
al., 2018; Tukachinsky et al. 2020). However, while there was 
a significant correlation found between loneliness and PSR 

strength generally, the moderation found by Bond et al. (2018) 
was not replicated in my study. Additionally, the results did 
not support predictions based on the findings of Bond et al. 
(2018) relating perceived rejection and minority stress to PSR 
strength among LGBTQ+ individuals. This means that Bond 
et al. (2018)’s prediction that loneliness would be most prev-
alent for PSR development among LGB adolescents was not 
replicated in LGBTQ+ adults. The key differentiating factor be-
tween the present study and Bond et al. (2018)’s study is the 
examination of adults rather than adolescents, and the role 
of identity formation may be playing a significant role here. 
In Bond et al. (2018), researchers found that LGB adolescents 
were likely to rely on LGB PSR partners as sources of social in-
formation (i.e., socialization agents) on relational topics such 
as social life, romantic relationships, and sex more often than 
their heterosexual peers. With age, identity formation becomes 
less prevalent, which may consequently decrease the signif-
icance of PSR partners who play a role in identity formation. 
This would explain, in part, the discrepancy between my study 
and the one conducted by Bond et al. (2018). Moreover, the 
current work was conducted five years after Bond et al. (2018)’s 
study. Given that exposure to media figures is continuously 
growing due to advances in social media, it is possible that 
these differences have had a more significant impact on PSRs 
than previously considered.
 Study 2 sought to explore a causal link between PSR 
engagement and well-being. Specifically, we investigated 
whether PSRs could provide individuals with a form of social 
support following a stressful event in the same or a similar 
way to real relationship partners. The results provided partial 
support for these predictions—PSR engagement was largely 
unrelated with differences in positive and negative emotion 
and engagement. However, participants who discussed their 
PSR partner in the experimental condition reported higher 
feelings of comfort compared to those in the control condi-
tion. Positive experience also achieved significance when PSR 
strength was a moderator. Additionally, we found that par-
ticipants used words strongly indicative of responsiveness 
(though responsiveness was not explicitly measured) and so-
cial support to describe PSR partners in the free-response por-
tion of the experiment (e.g., the term “support” appeared twen-
ty-eight times out of eighty-five responses collected for the 
experimental condition, while "comfort" appeared twenty-one 
times). These results provide some preliminary evidence for a 
positive impact on well-being via PSR engagement. While it 
is unlikely that a PSR partner could fulfill all needs a real-life 
relationship partner could, it is possible that vulnerable indi-
viduals can lean on a PSR partner for support and comfort fol-
lowing a negative experience in a similar way to leaning on 
a real relationship partner. For example, LGBTQ+ people may 
seek out queer PSR partners if they lack relationships with 
other LGBTQ+ people in real life. More broadly, an individual 
could turn to engagement with their PSR partner following a 
stressful event if their partner is unavailable in that moment 
to soothe and comfort them. 
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 Taken together, the findings of both studies provide evi-
dence for the Panksepp-Jakobson hypothesis rather than the 
substitution hypothesis here. It can be argued that individ-
uals seek out responsive PSR partners for the same reasons 
they seek out responsive real-life partners. For queer people, 
in particular, who may feel misunderstood and are often ac-
tively harassed for their identities, perceiving support, under-
standing, and comfort from a PSR partner in times of crisis 
may help to buffer and regulate negative emotions and stress. 
There is also the added benefit of seeking out an LGBTQ+ PSR 
partner, specifically. Receiving support from and feeling con-
nected to one’s own community contributes greatly to the 
well-being of LGBTQ+ people, but not all LGBTQ+ people are 
afforded an LGBTQ+ community to form close bonds with 
(Wong et al., 2014). One way to feel connected is through on-
line groups and queer PSRs. Altogether, these findings are in-
dicative of a need for further exploration into how PSRs and 
our own identities are interconnected, how they are able to 
produce a sense of responsiveness despite being one-sided, 
and how they can impact individual well-being.

LimitationsLimitations

 First, the population used in Study 1 and 2 are adult pop-
ulations as opposed to the adolescent population pooled in 
Bond et al. (2018). Because adolescence is a period of height-
ened social difficulties and identity formation, it is possible that 
PSRs play a more significant role in adolescents’ lives. Second, 
in Study 2, because we did not pilot the rejection condition, we 
cannot know for certain that it had a negative effect on partic-
ipant mood and emotions as predicted. As a result, it is possi-
ble that changes (and non-changes) in mood and emotion are 
only relative to baseline. Future studies should improve upon 
Study 2’s experiment by piloting a rejection condition first to 
ensure that participant moods are indeed negatively affected. 
Additionally, Study 2’s experiment lacked a third baseline con-
dition in which participants discussed a real-life relationship 
partner for “social support.” Coupled with the unnatural envi-
ronment in which the experiment took place (online via sur-
vey), future studies should seek to have participants engage 
with PSR partners and a real-life partner in a more naturalis-
tic way. For example, participants in the experimental condi-
tion should watch an episode of the show featuring their PSR 
partner or scroll through their social media page, while par-
ticipants in the baseline condition should have a short phon-
ecall with a real-life relationship partner. 

Future DirectionsFuture Directions

 As the ways in which human beings interact with mass 
media continues to evolve and change over time, the rele-
vance of parasocial relationships and interactions will do so 
as well. Future research on PSRs should continue to evolve to 
meet these demands. One path of research that is sure to pro-
vide needed nuance and support for a tie between well-being 

and PSR engagement is through physiological and neuroim-
aging methods. These methods can provide non-self-report 
evidence for an impact on well-being. PSR engagement could 
be tested differently as well. In this study, participants wrote 
about their PSR partners. In real life, however, when a person 
chooses to engage with their PSR partner, they typically do so 
via their media of preference (e.g., the PSR partner’s social me-
dia page, the film the PSR partner is from, etc.). Future stud-
ies should also try having participants engage with their PSR 
partners in more naturalistic ways (e.g., viewing the PSR part-
ner’s social media page) to provide results more reflective of 
normative PSR engagement.

ConclusionsConclusions

 Bond et al. (2018) proposed that the substitution hypoth-
esis does not apply to the broad, general population. Rather, it 
is better applied within specific, vulnerable populations, such 
as LGBTQ+ individuals. While I was unable to find evidence for 
the relationship between loneliness and PSR strength mod-
erated by LGBTQ+ identity in my first study, I did find that 
LGBTQ+ participants were significantly more likely to nomi-
nate an LGBTQ+ or queer-coded PSR partner. Additionally, in 
Study 2, participants who engaged with their PSR partner af-
ter writing about a time they were rejected because of their 
LGBTQ+ identity, reported greater feelings of comfort following 
the disclosure, providing preliminary evidence for an impact 
of PSR engagement on well-being. Another notable finding 
that came out of these studies is the prevalence of perceived 
responsiveness. Given that perceived responsiveness is the 
feeling of being cared for, understood by, and validated by a 
close other, it has been established as a cornerstone of close 
relationships. It is a combination of motivated perception and 
objective truth, inherently a dyadic relationship process. An 
individual must act, or be perceived to act, responsively to be 
viewed as responsive. Finding such a strong association be-
tween the perceived responsiveness of a PSR partner and PSR 
strength is noteworthy because PSRs are, by definition, one-
sided. The PSR partner cannot and does not interact with the 
PSR holder. In spite of this, a relationship between responsive-
ness and PSR strength was found in Study 1 and—though it 
was not actively measured—was suggested by the findings of 
Study 2 with the frequent usage of words strongly indicative 
of responsiveness and social support to describe PSR partners. 
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 There is something profoundly igniting about love and 

connection that drives my research. For something to feel 

so unique yet be so universal, the nature of love perpetu-

ally fascinates me. I believe that the different types of love 

shared between individuals are both beautiful and insuffi-

ciently explored. Experiences with love, both positive and 

negative, shape the essence of human nature. My personal 
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ing a deeper understanding.
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The neuropeptide oxytocin, a biological modulator of love, collaborates with our social milieu to foster 
relationships that ensure survival. Administration of intranasal oxytocin (INOXT) has been shown to facilitate 
prosocial behaviors and is currently undergoing appraisal for enhancing relationship-specific attributes as 
a clinical intervention. Currently, couples therapy, when combined with pharmaceutical interventions like 
INOXT, holds potential for enhancing treatment efficacy by addressing the multifaceted aspects of relationship 
dynamics. A rapid systematic review synthesizes the effects of INOXT on relationship maintaining behaviors 
and unifies the methodologies previously used by researchers examining INOXT. After yielding 242 studies 
from online databases, 17 reports met inclusion criteria with heterosexual couples (n=1292) where INOXT 
was administered to one or both individuals. INOXT was found to have positive effects on behavioral (conflict, 
etc.), emotional (jealousy, etc.), and physiological (neural arousal, etc.) outcomes for healthy couples, with 
distinctions made for couples with hormonal contraceptives. However, the study populations may not be 
generalizable to the predicted clients seeking couples therapy. Future studies should focus on optimal 
dosage, longer-term and repeated administration, and concurrent therapy sessions. 

Keywords: Couples Therapy, Hormone Therapy, Intranasal Oxytocin, Pair bonding, Rapid Systematic Review

 Although it may seem contrary to fairytales, love is a 
motivation system—rather than an emotion—facilitated by 
chemicals that regulate behaviors and cognitions respon-
sible for survival (Seshadri, 2016). From work observing Mi-
crotus ochrogaster, also known as the monogamous prairie 
vole, and brain imaging research, the brain regions associ-
ated with love and the pair bonding process have recently 
become better understood (Aragona & Wang, 2004; Fisher, 
2002; Fisher et al., 2005). Oxytocin (OXT), the neuropeptide 
essential to pair bonding and social behavior, is recognized 
as one of the main contributing chemicals of love (Aragona 
& Wang, 2004; Fisher, 2004; Seshadri, 2016). The necessity of 
love, or at least the chemical expression of it, has been em-
pirically supported to aid in evolutionary success (Fisher, 
2011; Seshardi, 2016). Pair bonding is also an evolutionary 
advantageous psychological construct found in only 3% of 
monogamous avian and mammalian species (Fisher, 2011). 
Pair bonding is quantified by behavioral and physiological 

measures that last long enough to rear children through in-
fancy in environments benefitting from mates splitting nest-
hold activities (Bales et al., 2021). In early gatherer-hunter 
societies, the typical time between births was around four 
years, suggesting the hormonal bond may dissipate ac-
cording to this timeline (See Fisher, 2011). This reproductive 
strategy conflicts with the modern pursuit for “true love” and 
may explain the cross-cultural modal divorce peak that oc-
curs most frequently among couples at the four year mark 
and with one child (Fisher, 1992; Fisher, 2011). 
 One of the strongest social bonds is between a birthing 
parent and their child. OXT is the main facilitator of the pair 
bonding process and is essential to maternal child rearing 
processes such as labor, lactation, and attachment formation 
(Debiec, 2007; Walter et al., 2021). During birth, OXT inter-
acts with estrogen and prolactin in brain regions such as the 
hypothalamus and amygdala to regulate the bond between 
an infant and their birthing parent (Walter et al., 2021).
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The maternal-infant bond is reinforced through breastfeeding 
and bonding behaviors, forming the infant’s attachment style 
through neural rewiring not only towards their caregivers, but 
towards their future romantic partners as well, where OXT is 
produced in high quantities during sexual intimacy and or-
gasm (Cera et al., 2021; Feeney & Noller, 1990; Magon & Karla, 
2011; Walter et al., 2021). In romantic relationships, OXT lev-
els peak around 6 months and continue to fluctuate during 
the different relationship stages (Schneiderman et al., 2012). 
With such a strong attachment forming between a child and 
parent, many assumptions have been made about the same 
powerful chemical being responsible for forming and main-
taining romantic relationships. Given the important role of 
OXT, the use of exogenous OXT has been studied in a variety 
of clinical settings such as childbirth and childrearing. 
 The primary use of exogenous OXT has been integrated 
into labor and delivery through intravenous administration to 
aid uterine contractions and stimulate labor, currently repre-
senting the only FDA-approved form of OXT (Osilla & Sharma, 
2023). Other forms of OXT, such as intranasal administration, 
have gained significant clinical recognition despite lacking 
FDA approval (Osilla & Sharma, 2023). Intranasal oxytocin, 
or INOXT, exerts its effects by directly penetrating the brain 
or entering circulation through the blood-brain barrier af-
ter nasal spray administration (Quintana et al., 2021; Yao & 
Kendrick, 2022). OXT facilitates a crucial role in social cogni-
tion, which has recently found application in clinical settings 
through INOXT. INOXT is currently undergoing active clinical 
trials for conditions such as migraines, weight management, 
substance abuse, dementia, mental disorders, and more, with 
autism spectrum disorder (ASD) most recently growing in pop-
ularity (ClinicalTrials.gov, n.d.; Cochrane et al., 2012; Giovanna 
et al., 2020; Huang et al., 2021). INOXT research has received 
criticism for having methodological issues, but continues to 
gain support since its potential for modulating social behav-
ior may be significant (Burton, 2021; Sikich et al., 2023). Cur-
rently, the intricate neurobiological mechanisms of OXT are 
considered the cause of many methodological issues observed 
in INOXT research, such as sexual dimorphisms and variations 
in the dose-response curve. These complexities lead to diverse 
methodological strategies that disrupt uniformity across the 
field (Quintana et al., 2021). 
 INOXT has demonstrated the capability to increase empa-
thetic capabilities (Bartz et al., 2010; Hurlemann et al., 2010), 
enhance socially reinforced learning (Hurlemann et al., 2010), 
increase trust and cooperation (Declerck et al., 2010; Van IJzen-
doorn & Bakermans-Kranenburg, 2012) and more (See Marsh et 
al., 2020). Given these positive influences on prosocial behav-
ior and the role of OXT in reinforcement, INOXT could be har-
nessed as a treatment tool in couples therapy, providing chem-
ical reinforcement for positive attachment behaviors learned 
during sessions (Domjan, 2018; Hurlemann et al., 2010). By 
facilitating prosocial behaviors, INOXT could help couples be 
more empathetic and trusting, fostering healthier communi-
cation during therapy. However, the social salience hypothesis 

suggests that OXT's effects may vary based on the saliency of 
social context, necessitating further research into how past so-
cial contexts influence INOXT's outcomes for couples (Bartz et 
al., 2011; Shamay-Tsoory & Abu-Akel, 2016). Social disorders 
like borderline personality disorder demonstrate how context, 
like trauma or child abuse, can cause adverse effects like dis-
trust because their previous social contexts elicit negative re-
actions to stimuli others with healthy attachments would find 
positive (Bartz et al., 2011; Ebert et al., 2013). The psychopa-
thology of OXT makes narrowing down specifically affected 
pathways difficult, which may be mitigated by using INOXT 
with behavioral therapy (Bartz et al., 2011; Burton, 2021). Us-
ing INOXT alongside couples' behavioral therapy could
assist in reframing previous social contexts and attachment 
styles by rewiring neural pathways responsible for social be-
havior modulation, underscoring the importance of under-
standing INOXT's effects on couples (Shamay-Tsoory & Abu-
Akel, 2016). 
 Research on INOXT could reveal its potential for enhanc-
ing positive relationship behaviors and improving therapy 
efficacy by serving as a treatment option. Successful couples 
therapy is crucial for preventing divorce, which can result from 
unhealthy communication patterns addressed during coun-
seling (Earp et al., 2012; McShall & Johnson, 2016). Given the 
short-term and long-term success of therapy with medica-
tion—as opposed to just therapy or no intervention—imple-
menting neuroenhancements in therapy sessions may be ben-
eficial for couples (Carr, 2018). As divorce rates exceed 50%, 
there is a growing need for more effective solutions in cou-
ples therapy, given the bidirectional relationship between re-
lationship discord and psychopathology (Kennedey & Ruggles, 
2014; McShall & Johnson, 2016). Divorce's severity is addition-
ally amplified in cases involving children, who are vulnerable 
to physical and mental health changes that effective interven-
tions could help prevent (see Juwariah et al., 2022; Savulescu & 
Sandberg, 2008). Advocates of integrating neuroenhancements 
into couples therapy believe it could help mitigate the severe 
consequences of divorce on individuals' finances, well-being, 
and mental health by improving the therapy’s overall efficacy 
(Choi & Marks, 2008; Kosfeld et al., 2005; Lamanna et al., 2021; 
Sander et al., 2020; See Wudarczyk et al., 2013). 
 Couples experiencing reduced intimacy due to illness, 
sexual dysfunction, or other factors may face declining rela-
tionship satisfaction, potentially leading to cyclical dissatisfac-
tion and even divorce (Cera et al., 2021; Crowe, 2018). The di-
minishing neurophysical pair bonding process post-offspring 
maturity has profound socioemotional implications, given ris-
ing divorce rates and associated societal impacts (Fisher, 1994; 
Fisher, 2011; Earp et al., 2015). If neuroenhancements like IN-
OXT can enhance feelings of attachment, increase sexual de-
sire and satisfaction, reduce conflict and domestic violence, 
and support relationship maintenance as suggested by re-
searchers, then INOXT could significantly benefit marriage and 
family counseling (Earp et al., 2012; Earp et al., 2015; Earp et 
al., 2016; Savulescu & Sandberg, 2008; Wudarczyk et al., 2013). 
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 INTRANASAL OXYTOCIN FOR COUPLES THERAPY

INOXT has demonstrated the ability to influence prosocial be-
havior in individuals and this is to be evaluated within a ro-
mantic dyadic context in this review. All preliminary research 
that has explored the effects of INOXT in heterosexual cou-
ples will be synthesized using a rapid systematic review (RSR) 
guided by the Cochrane Handbook. The main purpose of this 
paper is to identify and compare the current methodologies, 
findings, future study suggestions, and reported positive and 
negative effects of INOXT on modulating relationship behav-
iors and reveal any possible clinical applications for the use of 
INOXT as a therapy intervention. As a secondary review state-
ment, sex differences in the current findings will be identified 
and appraised.

Methods 2Methods 2

ProcedureProcedure
 Before data extraction began, this review, the search terms, 
and PICO inclusion and exclusion criteria were registered with 
PROSPERO (CRD42023404318). Using the registered search 
terms, all English records published up until March 01, 2023, 
from three electronic databases (PubMed, PsychINFO, and 
Hawaii’s OneSearch) were identified. Reports were screened 
by hand in a two-step process (title/abstract; full-text screen-
ing) by one reviewer against defined criteria from protocol. All 
identified reports meeting inclusion criteria were retrieved for 
full-text screening after duplicates were removed. Reference 
screening was conducted during full-text screening to yield 
additional reports missed from the search due to possible cat-
alog errors. Studies with multiple reports were screened indi-
vidually before being combined and authors were reached out 
to confirm participants were the same. Any studies showing 
reasons for exclusion during the data extraction were removed.
 
Inclusion and Exclusion CriteriaInclusion and Exclusion Criteria 
 With limited research on intranasal oxytocin (INOXT) in a 
dyadic context, the criteria was designed to be as inclusive as 
possible while maintaining a scope focusing on romantic rela-
tionship maintaining behaviors. Included studies must evalu-
ate the effects of INOXT on heterosexual couples where one 
or both individuals are given the intervention in comparison 
to a control. The included outcomes are categorized by the 
emotional, behavioral, or physiological impact on relationship 
quality in a positive, negative, or insignificant way. No restric-
tion on study design was set, but meta-analysis and system-
atic reviews would be excluded. Studies that only measured 
participants’ endogenous levels of OXT or administered other 
forms for OXT as the intervention were excluded. Studies where 
only one sex is examined were excluded unless under circum-
stances discussed momentarily. Any study where the partici-
pants were not romantically involved would be excluded. 
 Ambiguous studies were resolved through discussion with 
the research mentor. For example, during the screening of a 
study by Fischer-Shofty, Levkovitz, & Shamay-Tsoory (2013), 
the relationship between the female and male participants 

were unclear in the initial screening given the intimate na-
ture of the measured outcomes. After discussion, the partic-
ipants’ relationships were determined to be non-romantic, 
and thus needed to be excluded. Many studies would use fe-
male and male subjects but would be excluded if the study 
was not clear about the relationship of the participants. The 
purpose of this review is to determine INOXT’s influence on 
outcomes for partners in a romantic relationship, not just the 
effects of INOXT on a general female/male relationship. Ambi-
guity in studies that separated females and males across dif-
ferent reports were discussed to verify they met all inclusion 
criteria when combined. Preckel et al. (2014) and Scheele at 
al. (2012) or Scheele et al. (2013) and Scheele at al. (2016) are 
examples of studies that were officially included after discus-
sion determined both studies evaluated the same outcomes 
for females and males in romantic relationships even though 
the reports were separated. Studies including single partici-
pants had all single participant data excluded from analysis 
(Preckel et al., 2014; Scheele at al., 2012). 

Data ExtractionData Extraction 
 The following data was extracted during full-text screen-
ing: DOI, article ID, title, study design, OXT information (dosage, 
puffs per nostril, duration, frequency/schedule), participant 
data (number, age, duration of relationship, inclusion and ex-
clusion criteria, population sample), primary outcome(s) of the 
study and respective measuring tools, study hypothesis, meth-
ods, cited reasons for outcome affecting relationship quality, 
main findings, study suggestion, study limitations, sex differ-
ences, recommendations for clinical application, and prelimi-
nary synthesis notes as needed. Full data extraction can be re-
quested by contacting the author. Different from the original 
protocol, preliminary data on female participants’ hormonal 
birth control (HBC) methods and phases of the menstrual cy-
cle during experimenting were additionally extracted follow-
ing the primary extraction. For clarification, the original proto-
col was followed for all included studies and a secondary data 
extraction including HBC methods was performed. All stud-
ies were re-screened by hand for HBC data after being deter-
mined to be extremely relevant during the analysis stage of 
the data collected from the original protocol. 

ParticipantsParticipants 
 The review synthesized research outcomes on human par-
ticipants into heterosexual, cis gender, romantic relationships. 
Participants had to be adults over the age of 18. Some studies 
report specific relationship characterizes that were collected 
and synthesized as available. For example, relationship dura-
tion, relationship satisfaction, parental status, and hormonal 
birth control status were participant factors to consider. Par-
ticipants with specific diagnostic criteria would be included 
and adapted into a sub-group analysis. Having minimal re-
strictions on study populations was important for examining 
gaps of literature and generalizability of results. 
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diagnosis of psychiatric or mental health disorder, medication 
use, and specified relationship-related issues. Two studies ob-
served couples with one or both partners suffering from sub-
stance abuse or diagnosed alcohol use disorder (Flanagan et 
al., 2022; Solomon et al., 2018). One of the substance abuse 
reports included couples with reported infidelity (Leone et al., 
2020). Flanagan (2018) had an additional subgroup of couples 
with a history of intimate partner violence (IPV). Eight studies 
considered birth control status with four of those having both 
hormonal and nonhormonal birth control subgroups. Females 
were tested during the luteal phase in four studies, the follic-
ular phase in three studies, and one study tested during ei-
ther phase. Intranasal oxytocin (INOXT) scheduling, dosages, 
participant information, and birth control status were tabu-
lated in Table 1. All the studies were randomly controlled tri-
als, 11 being single dose administration and the remaining 
two were repeat administration for five days. Four studies had 
two sessions to test both drug conditions. 12 out of 13 studies 
were double blinded against bias, and the remaining one only 
blinded the participants from their treatment intervention. 
Kreuder et al. (2017, 2018) could not blind the experimenter 
to the stranger versus partner condition, but the other con-
ditions were double-blinded. Two studies paired INOXT with 
a therapy tool, like the partner appreciation task (PAT), which 
garnered more significant results (Doerr et al., 2022; Ditzen et 
al., 2023). 

Overview of OutcomesOverview of Outcomes 
 In total, 22 behavioral, emotional, or physiological positive 
outcomes and 5 negative outcomes were identified with their 
reported sex differences in Table 2. In brief, sexual functioning, 
conflict behavior, approach behavior, partner and stranger at-
traction, partner and stranger touch, pain perception, positive 
interactions, sleep quality, jealousy, emotional arousal, neural 
activity, cortisol levels, immune functioning, and more, were 
positive outcomes measured in a romantic dyadic context. Sex 
differences were found in sexual functioning parameters, con-
flict, approach behavior, attraction, interactions, sleep quality, 
jealousy, emotional arousal, immune factors, and in pain and 
touch regions. For the negative outcomes, INOXT caused less 
friendly behavior in groups without the therapy tool (Ditzen 
et al., 2022), more negative behavior in couples with a history 
of violence (Flanagan et al., 2018), fewer relationship-enhanc-
ing qualities in couples with a history of infidelity (Leone et 
al., 2020), nosebleeds (Flanagan et al., 2022), and other phys-
ical symptoms (Kreuder et al., 2018). 
 The main takeaways from the reviewed studies on intrana-
sal oxytocin (INOXT) in heterosexual couples include positive 
effects on aspects of sexual functioning (Behnia et al., 2014), 
improved behavior during conflict situations with decreased 
physical stress after conflict (Ditzen et al., 2009), and increased 
positive behaviors for couples with low dyadic coping skills 
(Zietlow et al., 2020). INOXT also showed improvements in 
sleep quality and immune functioning under certain condi-
tions which were enhanced when the conditions implemented 

MaterialsMaterials 
 A JBI scoping review was done before determining the 
appropriateness of conducting a rapid systematic review 
(Amog et al., 2022; Peters et al., 2020; Tricco et al., 2015). 
To ensure that the current RSR maintains the reliability 
and validity of a traditional systematic review with only 
one researcher, the Cochrane Handbook (2022) and ME-
CIR Standards were used in conjunction with the Cochrane 
Rapid Review Handbook (2020) (Higgins et al., 2022). A 
PRISMA-S checklist was completed to ensure all neces-
sary guidelines were followed in the reporting of the RSR 
protocol (Shamseer et al., 2015). After full-text screening, 
eligible articles were imported into an excel spreadsheet 
based on the Cochrane Systematic Review Template. The 
data was generally qualitative with a wide variety of meth-
odologies and outcomes; thus, no meta-analysis or quan-
titative comparisons could be conducted. After a PICO(M) 
summary of findings (SOF) table was completed, studies 
were synthesized thematically with textual descriptions 
(Popay et al., 2006). As recommended for qualitative re-
views, a critical reflection was used to assess the robust-
ness of the review (Popay et al., 2006). 
 The purpose of a RSR is to maintain research integ-
rity while omitting or streamlining necessary steps due 
to a lack of resources (Lasserton et al., 2022). Typical in an 
RSR, the current review did not produce a formal risk of 
bias assessment or GRADE quality assessment; however, 
factors such as experiment design are assessed in the dis-
cussion. To mitigate bias from a solo researcher: a clearly 
defined protocol was published and followed, data was 
extracted twice and compared by researcher and mentor 
to screen for inconsistencies, data extraction was verified 
by a research mentor before analysis began, and all origi-
nal records have been maintained with original notes and 
dates.

ResultsResults 

Overview of Included StudiesOverview of Included Studies 
 The search yielded 242 records from databases and an 
additional 18 from citation searching. Study locations in-
clude Germany, Switzerland, the United States, and China. 
After screening, 41 reports were assessed, leaving 17 re-
ports and 13 eligible studies (Figure 1). All the included 
studies totaled 1292 adults (n=1292) above the age of 18 
to 65 or 20 to 45 years of age. The average participant age 
was 27.2±3.0 with the average relationship duration of 3.6 
years. No homosexual couples or varying sexual identities 
were included in any study, but one study did have two 
same sex couples that had their data excluded in all re-
ports to avoid variance (Flanagan et al. 2018; Solomon et 
al. 2018; Leone et al. 2020). 
 11 of 13 studies designated healthy couples as their 
population, defined as couples in a monogamous hetero-
sexual relationship for at least six months, without any 
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a therapy tool (Doerr et al., 2022; Ditzen et al., 2023). INOXT 
increased the physiological value of partner touch and de-
creased pain perception with partner support in correlation 
to love scores (Kreuder et al., 2017; Kreuder et al., 2018). Jeal-
ousy ratings and arousal were significantly reduced with slight 
sex differences (Zheng et al., 2021). Approach behavior and 
attractiveness ratings towards strangers were influenced with 
recognizable sex differences (Preckel et al., 2014; Scheele et 
al., 2012). Attractiveness ratings towards partners were sig-
nificantly increased for males, but only for females that had 
non-hormonal birth control (Scheele et al., 2013; Scheele et 
al., 2016). Behnia et al. (2014) also recognized diminished ef-
fects in females with hormonal birth control, while Doerr et 
al. (2022) did not find any difference. Adverse effects were ob-
served in couples with a history of intimate partner violence 
or infidelity, especially females (Flanagan et al., 2018; Leone 
et al., 2020; Solomon et al., 2018). 
 In addition to main takeaways, Table 2 discusses the main 
recommendations for future INOXT research. To highlight, 
eleven authors recognize INOXT as a possible clinical treat-
ment option for couples (Ditzen et al., 2009; Ditzen et al., 2012; 
Zietlow et al., 2019; Doerr et al., 2022; Kreuder et al., 2018; Fla-
nagan et al., 2018; Leone et al., 2020) or other various disor-
ders (Behnia et al., 2014; Ditzen et al., 2009; Doerr et al., 2022; 
Preckel et al., 2014; Scheele et al., 2013; Solomon et al., 2018). 
Five authors indicated that longer trials or repetitive adminis-
tration of INOXT are needed (Behnia et al., 2014; Ditzen et al., 
2009; Flanagan et al., 2022; Scheele et al., 2013; Flanagan et 
al., 2018). Five authors requested for INOXT to be paired with 
some form of therapy guidance (Flanagan et al., 2022; Kreuder 
et al., 2017; Kreuder et al., 2018; Flanagan et al., 2018; Leone 
et al., 2020). Five authors specifically request investigation of 
the ideal candidates or context for INOXT to be investigated 
further (Leone et al., 2020; Flanagan et al., 2022; Preckel et al., 
2014; Flanagan et al., 2018; Leone et al., 2020). Three authors 
request more research on specific mechanisms of OXT before 
clinical implementation of INOXT (Doerr et al., 2022; Scheele 
et al., 2013; Solomon et al., 2018). Three authors suggest in-
clusion of homosexual couples (Flanagan et al., 2022; Solo-
mon et al., 2018, Zietlow et al., 2019). Two authors recognize 
specific modes of studying sex differences (Ditzen et al., 2009; 
Preckel et al., 2014).

DiscussionDiscussion

Main ResultsMain Results 
 This review adds to current literature by providing an over-
view of the relationship maintaining behaviors affected by in-
tranasal oxytocin (INOXT) for heterosexual couples. The most 
relevant findings for couples therapy address the positive out-
comes that can improve communication. INOXT enhances pos-
itive interactions, increases positive feelings, reduces stress 
levels during and after conflict, diminishes feelings of jeal-
ousy and arousal, and amplifies partner attraction and touch, 
demonstrating its potential as a therapeutic intervention for 

couples. Factors such as sleep quality, immune function, al-
cohol cravings, stranger interaction, and sexual functioning 
may be important as relationship maintaining behaviors but 
may lack relevancy as an in-session measure and may only be 
practical for long-term use of INOXT. The positive emotional, 
behavioral, and physiological outcomes for couples using IN-
OXT demonstrate the potential benefits of INOXT as a therapy 
intervention; however, due to a lack of research with multiple 
dosages, more long-term research is needed. The evidence of 
therapy tools improving the effects of INOXT while adverse re-
actions for couples with maladaptive interpersonal patterns 
are amplified, suggest the salience hypothesis for OXT is rel-
evant in the dyadic context. More research is necessary to de-
termine the underlying mechanisms causing the apparent sex 
differences and effectiveness for females on hormonal birth 
control (HBC). 

The Salience HypothesisThe Salience Hypothesis
 Compared to the placebo or no therapy condition, the 
two longitudinal studies show the therapy-like conditions 
positively increase the effects of the INOXT. This demonstrates 
the need for long-term research, evidencing the salience hy-
pothesis, and the use of INOXT as a conjunction to therapy 
(Ditzen et al., 2023; Doerr et al., 2022). The bidirectional rela-
tionship between psychopathology and relationship distress 
illustrates that couples may pursue therapy based on the in-
teraction between any possible existing psychiatric disorders 
and relationship quality (McShall & Johnson, 2015). Therapy 
interventions like INOXT could increase the efficacy of cou-
ples therapy, but the negative outcomes of this report show 
the risk for couples that may have pre-existing psychopathol-
ogies. Flanagan et al. (2018) highlights the negative possibil-
ities of INOXT, showing females who have greater reports of 
psychological intimate partner violence have an increase in 
distress maintaining attributions and decrease in positive pro-
social behavior in comparison to placebo or to females with 
lower reports of intimate partner violence. Leone et al. (2020) 
reported higher ratings of emotional and physical infidelity 
led to fewer relationship maintaining attributions and more 
distress maintaining attributions after INOXT administration, 
demonstrating INOXT is not always a “prosocial” hormone as 
supported by the salience hypothesis (Shamay-Tsoory & Abu-
Akel, 2016). 
 Studies using couples with histories of abuse or infidelity 
saw an adverse reaction in the INOXT condition, suggesting 
the negative implications of the salience hypothesis for OXT 
(Flanagan et al., 2018; Leone et al., 2020). Populations with 
borderline personality disorder have been previously identi-
fied as being at a higher risk for having an opposite trusting 
effect to INOXT, which could put individuals with trauma, at-
tachment, or personality disorders at an increased chance of 
negative outcomes without proper implementation (Bartz et 
al., 2011; Ebert et al., 2013; Shamay-Tsoory & Abu-Akel, 2016). 
How INOXT interacts with attachment styles is extremely rel-
evant to couples reaching out for therapy, as they may be 
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more likely to have unhealthy attachments or psychopathol-
ogies that are bringing them to therapy (McShall & Johnson, 
2015). As recommended for patients with borderline person-
ality disorder and ASD, combining INOXT with interventions 
like cognitive-behavioral therapy may be an effective method 
to facilitate the learning of new relational schemas and inter-
personal skills through added chemical reinforcement (Bartz 
et al., 2011; Burton, 2021). This recommendation should now 
be researched for couples as findings from Ditzen et al. (2023) 
and Doerr et al. (2022) suggest a successful conjunction of 
therapy with INOXT outcomes. Kreuder et al. (2017; 2018) il-
lustrate the salience hypothesis by showing a significant cor-
relation between reported love scores and the effects of IN-
OXT. This suggests that the theoretical application of INOXT 
would be most effective when couples already have higher 
love scores, which may not be suitable for therapeutic use if 
behavioral therapy fails to address underlying social contexts 
that predispose adverse effects. 

Hormone and Sex DifferencesHormone and Sex Differences 
 INOXT has been used long-term for other disorders and 
was found to have minimal adverse effects, but no research has 
been done for couples (Cai et al., 2018). The lack of repeated IN-
OXT administration could undermine the long-term potential 
of INOXT, leaving its effects during different menstrual phases 
unexplored (Ditzen et al., 2022; Kreuder et al., 2017; Scheele et 
al., 2012). Due to the varying baseline endogenous OXT lev-
els during a menstrual cycle, future research should compare 
results between menstrual phases and INOXT effects (Mel-
illo, 2021). Hormonal birth control can dampen or negate the 
effects of INOXT (Scheele et al., 2013; Scheele et al., 2016) or 
may not affect them at all when repeated administration oc-
curs (Doerr et al., 2022). Other inconsistent or ineffective re-
sults may be attributed to sex differences in endogenous sys-
tems, improper dose or scheduling per individual, or general 
methodical issues identified across INOXT research (Rilling et 
al., 2014; Quintana et al., 2021). 
 Differences in sex-specific hormones may implicate Argi-
nine Vasopressin (AVP), a neuropeptide like OXT, as having a 
more prominent role in pair bonding behavior (Rilling et al., 
2014). Males produce AVP at higher rates than females, sug-
gesting the known receptor density differences between fe-
males and males possibly implicate behavioral differences with 
the influx of INOXT administration (Debiec et al., 2007; Dumais 
et al., 2013; Rilling et al., 2013). Recently OXT was found to not 
be solely required for pair bonding to take place, suggesting 
AVP or other neural pathways may compensate or “cross-talk” 
(Song & Albers, 2018; Berendzen et al., 2023). Cross-talking re-
fers to when OXT is exogenously administered and endoge-
nously released OXT activates AVP receptors (Song & Albers, 
2018). The behavioral effects of AVP receptors cross-talking 
OXT is unknown but may explain the inconsistency of sex dif-
ferences in INOXT research (Gao et al., 2016; Lu & Hu, 2021; 
Rilling et al., 2014). Since females and males have different en-
dogenous systems, sex dependent dosages may be necessary. 

Understanding how INOXT reacts differently in same-sex cou-
ples could unlock more information about the interplay be-
tween sex hormones and the bonding pathways. 
 The administration dose of INOXT may vary per person 
due to factors such as sex, age, weight, trauma and more; 
these guidelines require rigorous development (Quintana et 
al., 2021). The studies rarely, if at all, recognized racial or eth-
nic variables despite the high likelihood that minority groups 
that have suffered from generational trauma and/or socioeco-
nomic inequality may have neural pathways that react differ-
ently to INOXT (Carter, Gibbons, & Beach, 2021). The studies 
all being in different geographical locations with minimal in-
formation on participant demographics can contribute to the 
mixed findings since INOXT is dependent on social context. 
The endogenous system is complex and is counterbalanced 
by multiple chemical modulators, so the possible impact from 
a hormone therapy treatment like INOXT needs to be better 
understood to prevent imbalances or HPA dysfunction (Levy 
& Tasker, 2012). Finding a suitable uniform dosage for treat-
ment is difficult due to the non-linearity of OXT dose-response, 
which explains the variation in dosages seen in Table 1 (Quin-
tana et al., 2021). Before INOXT can be used as an adjunct to 
behavioral therapy, a method for determining a suitable dos-
age per individual is needed before properly dosing couples, 
while also considering replicability. A lack of protocol for cou-
ples can yield inconclusive results that will prevent an accu-
rate assessment of the effectiveness of INOXT as a treatment. 

LimitationsLimitations 
 Typically, multiple reviewers are recommended to de-
crease the chance of bias, but this was not feasible due to lack 
of resources. To prevent bias, a protocol was developed be-
fore searches and data extraction were conducted; however, 
methodological choices were made during the synthesis pro-
cess which may cause error. For example, after data extraction 
was conducted, the full study reports still required referenc-
ing while writing the report, indicating that the extracted data 
was not robust enough. When writing the report, alterations 
to the tables had to be made if information was incorrect or 
not specific enough. Additional discussion points such as the 
birth control method or menstrual cycle phases were added 
after protocol was published. No risk of bias or quantitative 
comparison tool was used in the data evaluation, limiting ef-
fectiveness of conclusion. As presumed, the included studies 
had varying outcomes and methodologies, so a quantitative 
assessment could not be conducted. 
 Physiological markers are difficult to draw conclusions on 
due to lack of understanding the interaction between behav-
iors and associated arousal levels like cortisol or sympathetic 
nervous system indicators (Ditzen et al., 2009). Due to lack of 
generalizability of study populations, conclusions may not be 
applicable to the current clientele seeking couples therapy for 
maladaptive patterns or affairs until a strategy is developed. 
No homosexual couples or varying sexual identities were in-
vestigated; authors suggest including these demographics 
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may benefit the high-risk population and determine possi-
ble sex-related endogenous differences (Flanagan et al., 2022; 
Zietlow et al., 2019). Most participants were healthy and free 
from disorders, with some studies having participants with 
high relationship satisfaction and socioeconomic status with 
no children (See Table 1); this demographic is not the likely 
population seeking therapy. (McShall & Johnson, 2015; Mid-
America Nazarene University, 2017). 

Implications for Future ResearchImplications for Future Research 
 While the current study suggests that INOXT may be a po-
tential tool to improve couples therapy, the current research 
is lacking uniform methodologies, preferred dose treatments, 
and general understanding of underlying sex differences seen 
across general INOXT research (Burton, 2021; Quintana et 
al., 2021). To remedy these issues, future research should ad-
dress dose preferences per individual, scheduling criteria, 
preferred subgroups for treatment, the effects of combin-
ing couples behavioral training, and the long-term usage ef-
fects of INOXT for couples with or without HBC. Future stud-
ies should consider clarifying if dyadic female/male data will 
be interpreted singularly or as a couple to clarify confusion 
in reporting findings. More research needs to consider the ef-
fect of one individual receiving INOXT while the other does 
not, versus both receiving the PLC or INOXT. When develop-
ing a research design for INOXT, researchers should pre-reg-
ister research to reduce bias, include replication designs in 
larger samples, and publish studies with open data and in-
cluding the null effects for accurate interpretation (Quintana 
et al., 2021). Future research should evaluate the effect size 
and quality of evidence for INOXT in couples therapy using 
a formal GRADE assessment. A meta-analysis should be per-
formed for applicable outcomes, while also considering par-
ticipant characteristics such as race, age, relationship dura-
tion, hormonal birth control, sexual orientation, and history 
of trauma. Future research should prioritize checklists for suit-
able candidate and method criteria for ethical INOXT therapy 
research. 

Ethical ConsiderationsEthical Considerations 
 Theoretical success of INOXT ranges from being a chemi-
cal reinforcer for learned positive communication behaviors in 
therapy sessions to INOXT making love easier through estab-
lishing inauthentic neurobehavioral patterns resembling the 
early pair-bonding process through manipulation. The ethi-
cal concern of the latter insinuates love can be controlled and 
created—something that science should not ethically pursue. 
Ethical considerations should ensure research integrity and 
preserve the elusiveness of love without being pathologiz-
ing. The primary concern with using psychiatric medication 
in couples therapy is the uncertainty surrounding its long-
term effects on the endogenous system. This uncertainty 
could potentially lead to behavioral and hormonal health is-
sues or may contribute to the development of hostile social 

situations, which could be particularly dangerous for women 
and other minorities who are at higher risk for domestic vio-
lence. A major ethical concern is in abusive couples seeking 
therapy where one partner may feel forced to receive treat-
ment and could experience harmful consequences from the 
salience effect of OXT, decreasing positive outcomes and hin-
dering health. 
 Critics have identified main ethical, social, and legal gen-
eral concerns of pathologizing love, such as, the risk of co-
ercion from a partner, unknown consequences, exacerbat-
ing social inequalities for minority groups, access to safety 
and risk information, the impact on personal autonomy and 
identity, and the general fear of misuse from pharmaceutical 
companies or clinicians (Giubilini et al., 2015; Hauskeller et al., 
2015; Nyholm et al., 2015; O’Reilley et al., 2015). The concept 
of using neuroenhancements in a romantic dyadic is emer-
gent, which supplies the need for the current review. INOXT 
currently can be easily accessed through over the counter or 
online stores despite the unknown full extent of the risks, and 
this could lead to misuse without proper regulation. Steps to 
ensure informed consent, careful regulation, competency, 
transparency, and other general ethical criteria that can be 
uncovered through more experimentation must be actively 
pursued to alleviate these risks (Earp et al., 2012, 2015, 2016). 
Without further research on INOXT in a dyadic context, it is 
challenging to fully assess concerns, particularly with respect 
to multicultural and diverse populations that are underrep-
resented in the current literature.

ConclusionConclusion

 The current rapid review was not produced with the in-
tention of being used for practical application but instead 
as a stepping stone towards suggested research options for 
couples therapy. The review identified the general scope of 
outcomes and methodologies being used in dyadic INOXT re-
search. Noting sex differences, INOXT can stimulate healthier 
sex functioning, positive conflict interaction, enhance sleep 
and immune functions, decrease pain perception, increase 
partner attraction, modulate infidelity prevention behavior, 
and potentially more. All of the aforementioned effects could 
increase the effectiveness  of couples therapy. Future research 
should prioritize sexual inclusivity to advance understanding 
of neural pathways modulating social behavior and sexual di-
morphisms, potentially implicating a greater role of Arginine 
Vasopressin. 
 INOXT should not be used by practitioners until more 
diverse research with higher quality evidence has been pro-
duced. Individuals in relationships seeking life-long sustain-
ability may benefit from INOXT when a sudden onset of lim-
iting factors (such as poor mental health, stress, hormonal 
changes, etc.) disrupt social bonds in the short-term. Healthy 
populations show promising communication enhancements, 
but INOXT may not be beneficial for individuals for couples 
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with trauma or social disorders until therapy interventions in 
conjunction with INOXT have been properly tested. Given the 
most-likely population seeking therapy may have a history of 
trauma or disorders, working with the salience effect of OXT 
and using INOXT as a chemical reinforcer to newly learned so-
cial behaviors in therapy may be optimal. Determining the ex-
tent of trauma’s impact on INOXT administration and assess-
ing whether therapy interventions can mitigate this risk will 
be valuable in evaluating INOXT’s potential as a therapeutic 
supplement in the future, especially for minority populations 
with higher levels of trauma. To remain ethical, neuroenhance-
ments like INOXT should not be used without regulating bodies 
in place to avoid pseudo-therapists from inflicting damage on 
clients looking for a ‘quick fix’. Clients often seek therapy think-
ing they require help in one way when the reality determined 
by counselors or psychologists may differ. Clients may be un-
aware of the mental health journey required for their problem 
areas and professionals should be responsible for guiding cli-
ents through proper planning. Couples must be extensively 
informed of the behavioral, emotional, and physical risks of 
using hormone therapy with their partner. Researchers face 
challenges in discerning which relationships could benefit or 
suffer from INOXT, but prioritizing individual safety over effec-
tiveness is crucial. Prerequisite steps should be taken to estab-
lish healthier communication and lifestyle patterns before in-
troducing INOXT to reduce the chance of adverse effects, even 
in healthy populations. Researchers should be aware of abu-
sive relationships and candidates that are more at risk for ad-
verse effects while further criteria are being established. IN-
OXT should never assume a replacement role to therapy and 
should be pursued with caution and impartiality.
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Table 1Table 1: Summary of INOXT Administrations

  Note. Summarizes the INOXT dose, scheduling, and participant overview of the included studies. Abbreviations: HC-
healthy couple; HBC- hormonal birth control; NHBC- nonhormonal birth control; NK- no kids; SA- substance abuse; IPV- in-
timate partner violence; NA- not applicable; NM- not mentioned in report; FP-
follicular phase; LP- luteal phase.
*Author did not specify puff per nostril or puffs in general
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Table 2Table 2: Summary of Outcomes and Sex Differences
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Table 2Table 2: continued.

  Note. Summary of outcomes and adverse effects with sex differences from included studies. HBC- hormonal birth con-
trol; NHBC- nonhormonal birth control; SA- substance abuse.

Table 3Table 3: Summary of Findings Table
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 Note. Summary of Findings table including main takeaways and author recommendations. Dark
grey indicate reports from the same study.
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Figure 1Figure 1: Prisma 2020 Workflow

  Note. PRISMA flow diagram detailing the process for final texts retrieved. *Two studies have three reports focusing 
on separate outcomes of the same study
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Was there a particular experience that sparked your re-Was there a particular experience that sparked your re-
search interests?search interests?
 Intergenerational conflict, a phenomenon that may ap-
pear among bicultural individuals and multi-generational 
families, manifests as dissonance between a parent and a 
child due to contrasting values such as differing accultur-
ation perspectives. Having grown up within the diverse 
backdrop of the Bay Area as the first and only second-gen-
eration immigrant of my family, I've witnessed firsthand 
how these dynamics play a large role in immigrant fam-
ilies as well as multi-generational households and com-
munities. Through this research, I sought to deepen my 
understanding, investigate this phenomenon, and hone 
awareness about the impact of intergenerational dynam-
ics on individuals across America.
Who has been the most influential person in your life?Who has been the most influential person in your life?
 When I think of influential people in my life, I think of 
the phrase "it takes a village to raise a person". There is not 
just a single person that comes to mind, but a collective of 
individuals including my family, friends, educators, and the 
communities I grew up with. All have deeply inspired and 
influenced me along my journey. In this current research 
endeavor, I received monumental support and guidance 
from my mentors at University of San Francisco. I would 
like to thank Dr. Garrett-Walker for her support during the 
cultivation and development of this project. 

I would like to express immense gratitude to my super-
visor, Dr. Levy, who provided guidance from the step-by-
step project development, administration process, all the 
way to the finalized piece. I would also like to bring recog-
nition and appreciation toward Dr. Khan, Dr. Cheung, and 
Dr. Perez for providing me with inspiration, insight, and 
knowledge that helped me to successfully complete my 
thesis. Lastly, I’d like to thank my family and my friends for 
the loving support, motivation, and care they've shown 
me throughout this research endeavor. 
What is your greatest accomplishment?What is your greatest accomplishment? 
 While I still have many aspirations for the future, my 
greatest accomplishment to date would be the completion 
of my B.A. and the finalization of my M.A. degree. I hope 
to use these degrees to serve and support my communi-
ties with culturally adaptive and inclusive mental health 
services, interventions, and research.
Where do you see yourslef in 10 years?Where do you see yourslef in 10 years?
 In 10 years, I would ideally love to have my own pri-
vate practice that integrates and ensures a multicultur-
ally sensitive and inclusive framework, offers diverse ther-
apeutic techniques for healing, and provides affordable 
sliding scale options to increase accessibility to mental 
health services.
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Intergenerational Conflict,  Mental Health, and 
the Role of Perceived Social Support
Nabin Hyun
University of San Francisco

 Intergenerational conflict, a prevalent phenomenon seen within child-parent dynamics, manifests in various contexts. 
Children from intergenerational families often encounter acculturation-enculturation specific conflicts, stemming from 
diverse areas such as responsibility for family welfare, autonomy, career and educational aspirations, dating and marriage 
expectations, and gender roles (Chung, 2001). These cultural dimensions of conflict explain the complex dynamics of 
intergenerational familial incongruence experienced by such children. How intergenerational conflict can impact aspects 
of mental health for adult children, requires further investigation. 195 participants were recruited through convenience 
sampling from the University of San Francisco and random sampling from Amazon Mechanical Turk. An independent samples 
t-test was conducted to examine the relationship of high and low intergenerational conflict ratings on (1a) mental well-
being and (1b) psychological distress. A hierarchical multiple regression analysis on the moderating role of perceived social 
support on intergenerational conflict and (2a) psychological distress as well as (2b) mental well-being. Results indicated 
that high levels of intergenerational conflict was associated with lower mental well-being compared to those who indicated 
low intergenerational conflict. Moreover, those who reported high intergenerational conflict had higher psychological 
distress, than those who indicated low intergenerational conflict. Notably, perceived social support significantly moderated 
the relationship between intergenerational conflict and psychological distress. These findings illuminate the protective role 
of social support in mitigating adverse mental health effects, such as psychological distress and mental well-being, from 
familial conflict on adult children. Keywords: family conflict, intergenerational, mental health, psychological outcomes, 
perceived social support

Intergenerational Conflict, Mental Health, and the Role of Per-Intergenerational Conflict, Mental Health, and the Role of Per-
ceived Social Supportceived Social Support
 In the cultural mosaic of the United States, contrasting val-
ues of individualism and collectivism intersect, posing unique 
challenges for children from immigrant families. While the 
United States champions independence and autonomy, col-
lectivistic-oriented countries like those in Asia, Latin Amer-
ica, the Middle East, Africa, and Europe prioritize values such 
as interdependency (Dennis et al., 2010). Immigrant children 
must navigate this cultural duality, negotiating their self-iden-
tity amidst divergent sets of values. However, the complex-
ity intensifies when they confront the dilemma of prioritizing 
personal aspirations over familial expectations (Fuligni et al., 
1999). As children assert their individual interests and goals, 
conflicts with collectivistic family ideals may ensue, underscor-
ing the intricate interplay between cultural values and famil-
ial dynamics (Human et al., 2016). Clarke et al. (1999) outlined 
key conflicts between parents and adult children, including 
differences in habits, lifestyle, and communication. Dennis et 
al. (2010) emphasized the role of acculturation, family cohe-
sion, and control in generating discord. These conflicts signify 
broader intergenerational discord with potential psychological 

repercussions. Research indicates that parent-child conflicts 
correlate with negative mental health outcomes such as de-
pression, low self-esteem, and stress (Dennis et al., 2010; Hu-
man et al., 2016; Lee et al., 2004). Positive social support from 
family and friends can mitigate these effects (Khallad et al., 
2016; Yang et al., 2013), prompting inquiry into whether per-
ceived social support can buffer intergenerational conflict's im-
pact on mental health (Kalibatseva et al., 2017; Su et al., 2005). 
Intergenerational conflict, driven by family expectations and 
differences in goals and values, is associated with anxiety and 
depression in young adults (Smokowski et al., 2013), affecting 
diverse populations, including Asian, Latinx, and Arab young 
adults (Chung et al., 2001; Dennis et al., 2010; Rasmi et al., 
2015). Such bicultural individuals often experience conflict due 
to prioritizing family wishes over their own (Cepa & Kao, 2019; 
Fuligni et al., 2001). Immigrant young adults perceive familial 
obligations both as pressure and opportunity for gratitude (Ur-
dan et al., 2007), facing high conflict levels due to dissonance 
and differences in values (Ma, 2005), leading to psychological 
strain 4 (Human et al., 2016; Lee et al., 2004). Research under-
scores social support's role in mitigating family conflict and 
psychological distress (Lee et al., 2005; Su et al., 2005; Yang et 
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al., 2013; Ginzburg et al., 2021). High social support correlates 
with reduced depression, anxiety, and stress symptoms (Al-
subaie et al., 2019; Hefner et al., 2009; Vungkhanching et al., 
2017), promoting mental well-being while buffering relational 
stressors, including familial conflict (Khallad et al., 2016).
 The current research aims to explore such interaction be-
tween intergenerational parent-child conflict and its impact 
on mental health, examining how psychological distress and 
mental well-being are affected by greater and lower levels of 
family-child conflict interactions. Additionally, it investigates 
how protective factors like social support, may serve to mit-
igate the relationship between negative mental health out-
comes and intergenerational conflict (Tang et al., 1999). Such 
that higher levels of social support may aid with alleviating 
adverse mental health outcomes.
 
The Dynamics that Contribbute to Intergenerational Conflict The Dynamics that Contribbute to Intergenerational Conflict 
 In multicultural societies like America, children often de-
velop their own values, identities, career aspirations, and ed-
ucational interests, which may diverge from their parents' ex-
pectations, leading to intergenerational conflict (Hannum et 
al., 2004).
 Intergenerational conflicts may take many different forms; 
one of these areas of conflict is differences over educational 
and career preferences (Hwang, 2006). Particularly, immigrant 
parents may discourage their children from pursuing less “prac-
tical” careers (e.g. art related) and emphasizing “realistic” ca-
reers (e.g. STEM or law related), which can again be a source of 
intergenerational conflict as this can evoke feelings of stress 
and resentment in being “assigned” a future (Lee et al., 2004).
 Furthermore, as children become more assimilated into 
the dominant culture, they may prioritize individualistic pref-
erences (Lee et al., 2004). Immigrant young adults often face a 
dilemma between their own desires and their family's expec-
tations, particularly in career choices. For example, immigrant 
families commonly stress traditionally stable and prestigious 
occupations like business, STEM, or health professions, lead-
ing to conflicts particularly when adult children desire pro-
fessions outside these familial career expectations, such as in 
the arts, must either prioritize family preferences or choose 
their personal interests (Poon, 2014; Kim, 1993; Ma, 2005). This 
emphasis by families on young adults to choose these tradi-
tional occupations can lead up to two dilemmas: disregard 
one’s own vocational 5 career interests and go into the fam-
ily desired career field(s) or face familial conflict with differ-
entiating career values (Kim, 1993; Ma, 2005; Poon, 2014).
 Another source of conflict is differences in marriage and 
dating values, particularly among second-generation immi-
grant children and their first-generation parents. These con-
flicts often arise from contrasting views on intergroup dating 
and marriage within multicultural households (Chung et al., 
2001; Uskul et al., 2011).
 Cultural disparities influenced by acculturation levels con-
tribute significantly to intergenerational conflict, particularly 
evident among college students of diverse ethnic backgrounds 

such as Latinx, European American, and African American (Den-
nis et al., 2010). Negotiating between individualistic and collec-
tivistic values presents a nuanced challenge, with first-genera-
tion immigrants often prioritizing familial values over personal 
preferences (Roysircar et al., 2010). This prioritization reflects 
various cultural contexts, including the imperative to uphold 
family honor, familial duty, and in-group unity (Chang, 2015; 
Dundes et al., 2009; Fuligni, 2002).
 Intergenerational conflict has been linked to negative 
mental health outcomes, highlighting the need for further 
research into its impact on positive mental well-being and 
the interaction with positive resources like perceived social 
support.

Negative Psychological Consequences of Conflict Negative Psychological Consequences of Conflict 
 Family exerts a significant influence on a child's psycholog-
ical adjustment, with relational quality impacting well-being 
through psychological, behavioral, and physiological pathways. 
Conflict and relational stressors within the family can lead to 
negative mental health outcomes, including perceived stress, 
depressive symptoms, negative well-being, and psychological 
distress (Thoits, 2010; Lee et al., 2001; Harker, 2001; Human et 
al., 2016). Immigrant young adults, particularly first and second 
generations, often experience higher levels of family obliga-
tions and responsibility, leading to greater distress compared 
to non-immigrant counterparts (Soria et al., 2013). Cultural 
discrepancies in parent-child conflicts can further strain re-
lationships and are associated with lower well-being, stress, 
and distress (Constantine et al., 2006; Choi et al., 2008; Lee et 
al., 2005). Intergenerational family 6 conflict is linked to psy-
chological distress in various demographic groups, with Asian 
Americans reporting particularly high levels due to cultural 
values like filial piety (Lee et al., 2001). Immigrant populations 
are significantly impacted by familial conflict, often lacking 
access to proper resources or social support (Lui, 2015; Hef-
ner et al., 2009). Social support serves as a protective buffer 
against poor mental well-being in young adults (Harker, 2001). 
Understanding the role of positive social support in buffering 
mental health consequences and its relationship with inter-
generational conflict is crucial for addressing these negative 
outcomes.

Perceived Social Support as a Protective FactorPerceived Social Support as a Protective Factor 
 Social support acts as a vital protective factor and cop-
ing mechanism against negative mental health outcomes, 
with contributions from family, friends, and significant oth-
ers. While intergenerational conflict can compromise mental 
health, social support offers promise in mitigating these ef-
fects (Thoits, 2010; Pearlin, 1999). Utilizing social support as 
a coping strategy in managing familial conflicts has been as-
sociated with positive mental health outcomes in college stu-
dents, alleviating symptoms of depression and emotional dis-
tress (Ahn et al., 2009; Human et al., 2016; Sharpley et al., 2015; 
Harandi et al., 2017).
 Specific scopes of social support, such as friendship 
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support, play crucial roles in buffering negative effects on 
mental health (Kim et al., 2012). Parental social support serves 
as a mediator for familial cultural conflict, positively impact-
ing subjective well-being, even in the presence of parent-child 
conflict (Yang et al., 2013). Particularly, both positive familial 
and friend support were found to buffer negative emotional 
distress outcomes (Lerman et al., 2021), highlighting the im-
portance of various forms of social support in fostering posi-
tive psychological outcomes. Overall, social support from so-
cial circles effectively buffers negative psychological symptoms 
and enhances well-being (Wang et al., 2008).

The Current StudyThe Current Study
 The present study explored the relationship between in-
tergenerational conflict, mental well-being, psychological 
distress, and perceived social support. Particularly, this study 
replicates previous research with modifying the Intergenera-
tional Conflict Scale for broader population usage (Chung et 
al., 2001; Dennis et al., 2010; Rasmi et al., 2015). This study also 
introduces a novel usage of the 7 intergenerational conflict 
scale, by applying this scale to include all ethnic population 
groups including Latinx, Asian American, European American, 
African American, and Middle Eastern populations. Moreover, 
this study implemented inclusion of 1st 5th generations iden-
tifying immigrant background individuals.
 Intergenerational conflict is assessed in terms of discrep-
ancies in values related to family expectations, career/educa-
tional goals, and dating/marriage values. Mental well-being is 
evaluated based on subjective experiences of life satisfaction, 
happiness, mental health functioning, and eudaimonic per-
spective. Psychological distress measures self-reported anxi-
ety and depressive symptoms over the past month. Perceived 
social support gauges self-perception of support from family, 
friends, and significant others.
 The following predictions were made for this study. In the 
primary hypothesis (H1a) it was predicted that higher inter-
generational conflict will be associated with decreased mental 
well-being. In the secondary hypothesis (H1b) it was predicted 
that higher intergenerational conflict will be associated with 
higher psychological distress. In the third hypothesis (H2a) it 
was predicted that perceived social support will moderate the 
relationship of intergenerational conflict and mental well-be-
ing. In the fourth hypothesis (H2b) it was predicted that per-
ceived social support will moderate the relationship of inter-
generational conflict and psychological distress.

MethodMethod

ParticipantsParticipants 
 The 195 participants in this study were recruited through 
convenience sampling of the students enrolled at the Univer-
sity of San Francisco’s General Psychology course and random 
sampling from Amazon Mechanical Turk. In order to be con-
sidered for this study, participants needed to be at the min-
imum age of 18 years old, fluent in English, and consent to 

being questioned on the following topics found in the Mea-
sures section. Students from USF’s Psyc101 who signed up 
to participate in this study received 1 hour of course credit. 
Mturk participants earned $1 of compensation for their par-
ticipation. Informed consent forms were also obtained, which 
detailed the 8 nature of the study, confidentiality, posed risks 
and benefits to subjects, as well as their rights as participants.
 One-hundred ninety-five adults between the ages 18 and 
55, of the combined sample from University of San Francisco 
and Amazon Mechanical Turk, were utilized in this study. 100 
surveys from USF's Psyc101 pool were gathered through SONA 
and 95 surveys were kept in the study. 180 surveys were gath-
ered from Mturk and 100 were kept in the study. In total, of 
the 280 surveys distributed, 195 were able to be used for this 
study. Surveys were not kept and utilized for the study if partic-
ipants provided incomplete surveys, straight-lined responses, 
self-contradictory answers, or completed the survey in under 
3 minutes.
 The average age of the participants utilized was 26.9 years 
old. In regards to gender, 41.5% were Female, 56.4% were Male, 
and 2.1% were Non-Binary (Figure 1). In regards to race and 
ethnicity, participants in this study were composed of the fol-
lowing; 53.1% European American/Caucasian, 24.1% Asian/
Pacific Islander, 9.7% Latinx, 6.2% African American/Black, 
2.1% Middle Eastern, 4.6% other (Figure 1). Participants' gen-
erational status consisted of: 10.7% first generational status, 
31.6% second generational status, 12.2% third generational 
status, 9.2% fourth generational status, 36.3% fifth genera-
tional status (Figure 1).

Figure 1
Demographics Table
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Note. Figure depicts self-report of age, gender, racial & ethnic 
identity, and generational status for the combined sample of 
Amazon Mechanical Turk and USF participants.

MaterialsMaterials 
Intergenerational Conflict InventoryIntergenerational Conflict Inventory
 The Intergenerational Conflict Inventory (Chung, 2001) 
is a 24-item measure that assesses the type (family expecta-
tions, education and career, dating and marriage) and sever-
ity of intergenerational conflict between young adults/adoles-
cents and their parents. Responses were recorded on a 6-point 
Likert scale (1=Strongly Disagree; 2=Disagree; 3=Slightly Dis-
agree; 4=Slightly Agree; 5=Agree; 6=Strongly Agree). Partici-
pants were told to indicate how much conflict each item causes 
between them and their parents, and to answer according to 
the most conflict they experience regardless of which 10 par-
ent, with an answer from 1-6. An example of a question that 
was asked is,“Which career to pursue.” Previous studies sup-
port this scale's validity in the following areas; this scale’s va-
lidity and positively correlated in discrepancies in Asian val-
ues with parent(s) with intergenerational conflict (Tsai-Chae et 
al., 2008). The scale was designed for cultural competency of 
the immigrant experience for Asian Americans, but has been 
adapted into other cultural groups such as Latinx and Arab 
populations (Dennis et al., 2010; Rasmi et al., 2015). In this 
study, the following ethnic groups are included: Asian/Pacific 
Islander, Latinx, Middle Eastern, African American, European 
American. The wording for the fourth item was modified from 
“Asian heritage” to “native heritage” in order to apply inclusiv-
ity for the diverse, broader population of the study. Such that 
it went from “Pressure to learn one’s own Asian language” to 
“Pressure to learn one’s own native heritage language.”

Multidimensional Scale of Perceived Social SupportMultidimensional Scale of Perceived Social Support 
 The Multidimensional Scale of Perceived Social Support 
is a 12-item measure that assesses the levels of perceived so-
cial support in relationships between family members, friends, 
and significant others. Responses were recorded on a 7-point 
Likert scale (1=Strongly Disagree; 2=Disagree; 3=Slightly Dis-
agree; 4=Neither 5=Slightly Agree; 6=Agree; 7=Strongly Agree). 
Participants were asked about how they felt about the given 
statements and told to indicate how they feel about each state-
ment by choosing an answer from 1-7. An example of a ques-
tion that was asked is,“There is a special person in my life who 
cares about my feelings.” This scale has been utilized on di-
verse range of populations including university students, ad-
olescents, adult populations, and elderly/older adults (Aloba 
et al., 2020; Zimet et al., 1988; Wittenborn et al., 2020; Stanley 
et al., 1988; Pérez-Villalobos et al., 2021).

Kessler Psychological Distress ScaleKessler Psychological Distress Scale 
 The Kessler Psychological Distress Scale is a 10-item mea-
sure that uses a 5-point Likert scale (1 = none of the time, 2 = 
a little of the time, 3 = some of the time, 4 = most of the time, 
5 = all of the time). This questionnaire intended to measure 

distress based on questions about anxiety and depressive 
symptoms that a person has experienced in the most recent 
4 week period. 11 Participants were given statements about 
feelings and thoughts and asked to pick from answers 1-5 
about their experience over the last 30 days. An example of 
a question that was asked is,“During the last 30 days, about 
how often did you feel worthless?” Scores ranged from 10 to 
50. Scores under 20 are rated likely to be well. Scores 20-24 
were rated likely to have a mild mental disorder. Scores 25-
29 were rated as likely to have a moderate mental disorder. 
Scores that were 30 and over were rated as likely to have a se-
vere mental disorder/psychological distress. The Kessler Psy-
chological Distress Scale (K10) is a well-validated, highly use-
ful clinical measure of psychological symptoms noted for its 
ease of use, accessibility, high predictability, and high facto-
rial and construct validity (Kessler et al., 2002). Moreover, this 
measure has been validated with diverse groups, such as Aus-
tralian, French, and Chinese populations (Furukawa et al., 2003; 
Arnaud et al., 2010, Chan et al., 2014). Additionally, it is unidi-
mensional and holds high predictive validity (Smout, 2019). 
Particularly, it has been effectively utilized as a predictive fac-
tor for mental disorders and symptoms such as depression 
(Smout, 2019).
 
Warwick Edinburgh Mental Well-being ScaleWarwick Edinburgh Mental Well-being Scale
  The Warwick Edinburgh Mental Well-being Scale is a 10-
item scale that measures on a 5-point Likert scale (1 = none of 
the time, 2 = rarely, 3 = some of the time, 4 = often, 5 = all of 
the time). The Warwick Edinburgh Mental Well-being Scale is 
a scale that focuses primarily on positive elements of mental 
health; it is intended to assess both the emotional and cogni-
tive components of mental health. This questionnaire covers a 
large range of well-being components such as affective-emo-
tional aspects, cognitive-evaluative dimensions, subjective 
well-being and psychological functioning. Participants were 
given statements about feelings and thoughts and asked to 
pick from answers 1-5 about their experience over the last 2 
weeks. An example of a question that was asked is,“I’ve been 
feeling good about myself.” Scores were categorized in the fol-
lowing method; from 0-32 points well-being points is very low, 
32-40 points well-being score is below average, 40-59 points 
well-being score is average, 59-70 points well-being score is 
above average. This scale has been reported 12 to have high 
construct validity, internal consistency, criterion validity, and 
test-retest reliability (Tennant et al., 2007).

ProcedureProcedure 
 Participants took the survey from their laptop through 
the provided survey Qualtrics link. Participants were asked to 
work alone in a quiet, non-distracting environment and were 
instructed to email the researcher if they had any questions 
before or after the study. Participants were notified that this 
survey may take up to an hour to complete. Students from 
USF’s Psyc101 who signed up to participate in this study re-
ceived 1 hour of course credit, while Mturk participants earned 

HYUN
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$1 of compensation for their participation. Participants were 
told that they could withdraw from the experiment at any 
time if they felt uncomfortable, unwilling, or unable to com-
plete the study. After participants signed the digital consent 
form through Qualtrics, they were given the following ques-
tionnaires to proceed with the study. The first set of measures 
that was offered was the Demographics Questionnaire, which 
included background information of age, ethnicity, gender, 
school year, and generational status. Following the Demo-
graphic Questionnaire, in randomized order, other measures 
included: Intergenerational Conflict Inventory, Multidimen-
sional Scale of Perceived Social Support, Kessler Psychological 
Distress Scale, Warwick Edinburgh Mental Well-being Scale.

ResultsResults

Intergenerational Conflict on Mental Well-Being and Psycho-Intergenerational Conflict on Mental Well-Being and Psycho-
logical Distresslogical Distress 
 The first hypothesis examined the relationship between 
intergenerational conflict and mental well-being with an in-
dependent samples t test. The relationship was significant 
between intergenerational conflict and mental well-being. 
Those who reported high intergenerational conflict had lower 
well-being, M = 45.1, SD = 8.33, compared to those who indi-
cated low intergenerational conflict, M = 49.7, SD = 9.72, t(193) 
= -3.56, p <.001 (Figure 4).

Figure 4Figure 4
Influence of Intergenerational Conflict on Mental Well-Being

Note. Figure depicts high and low intergenerational conflict 
and mental well-being. The relationship between intergenera-
tional conflict and mental well-being was significant, t(193) = 
-3.56, p <.001. Intergenerational Conflict was measured with 
the Intergenerational Conflict Inventory. Mental well-being 
was measured with the Warwick Edinburgh Mental Well-be-
ing Scale.
 For hypothesis 1b, the relationship between intergenera-
tional conflict and psychological distress was analyzed through 
an independent samples t test. The relationship was signifi-
cant between intergenerational conflict and psychological 
distress Those who reported high intergenerational conflict 

had greater psychological distress, M = 27.4, SD = 8.87, than 
those who indicated low intergenerational conflict, M = 24.4, 
SD = 9.52, t(193) = 2.31, p = .022 (Figure 5).

Figure 5Figure 5
Influence of Intergenerational Conflict on Psychological 
Distress

Note. Figure depicts high and low intergenerational conflict 
and psychological distress. The relationship between inter-
generational conflict and psychological distress was signifi-
cant, t(193) = 2.31, p = .022. Intergenerational Conflict was 
measured with the Intergenerational Conflict Inventory. Psy-
chological distress was measured with the Kessler Psycholog-
ical Distress Scale.

The Moderating Relationship of Perceived Social Support on The Moderating Relationship of Perceived Social Support on 
Intergenerational Conflict and Psychological ConsequencesIntergenerational Conflict and Psychological Consequences 
 Prior to analyzing hypothesis 3 and hypothesis 4, mean 
centering of predictor variables were conducted. Mean cen-
tering aided de-collineraization and stabilization of linear as-
sociative effects. This provided a balanced interpretation of 
the interactions between variables and group effects. 
 For hypothesis 2a, the moderating relationship of per-
ceived social support on the relationship of intergenerational 
conflict and mental well-being was tested with a hierarchical 
multiple regression analysis. Perceived social support slightly 
moderated the relationship between intergenerational con-
flict and mental well-being. Results showed that intergenera-
tional conflict predicted mental well-being, B = -.090 SE = .03, 
β =-.190, t = -2.72, p = .007, and that perceived social support 
predicted mental well-being, B = .153, SE = .05, β =.226, t = 
2.99, p = .003. However, moderation was not supported, as 
the cross-product term of perceived social support and inter-
generational conflict did not reach 15 significance for mental 
well-being, B = .003, SE = .003, β = .061, t = .82, p = .41, R 2 = 
.092, F(3, 191) = 6.46 (Figure 6). 
 

INTERGENERATIONAL CONFLICT AND PERCEIVED SOCIAL SUPPORT
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Figure 6Figure 6
The Moderating Relationship of Perceived Social Support on 
Intergenerational Conflict and Mental Well-Being

 

Note.  Figure depicts the moderating role of perceived social 
support on the relationship between intergenerational conflict 
and mental well-being. The moderating role of perceived so-
cial support on intergenerational conflict and mental well-be-
ing was not significant (p = .41). Perceived social support was 
measured with the Multidimensional Scale of Perceived Social 
Support. Intergenerational conflict was measured with the In-
tergenerational Conflict Inventory. Mental well-being was mea-
sured with the Warwick Edinburgh Mental Well-being Scale.

 A two-way ANOVA was conducted to examine the effects 
of intergenerational conflict (low and high) and perceived so-
cial support (low and high) on mental well-being. A significant 
effect for intergenerational conflict was found, F(1, 191) = 8.95, 
p<.01, η 2= .04. A significant effect for perceived 16 social sup-
port was also found, F(1, 191) = 7.51, p<.01, η 2= .03. The main 
effect for one’s intergenerational conflict indicated that those 
with low intergenerational conflict had high mental-wellbe-
ing more so than those who had high intergenerational con-
flict, Mhigh= 45.3, S.E.high = 0.9; Mlow = 49.2, S.E.low = 0.942. 
In the two-way ANOVA post hoc analysis, it was indicated that 
this difference was driven by those in the perceived social sup-
port condition. In the low perceived social support condition, 
mean differences of intergenerational conflict was found to 
be, p<.01, Mhigh = 43.8, S.E.high = 1.18; Mlow = 47.2, S.E.low 
= 1.48, while in the high perceived social support condition, 
mean differences of intergenerational conflict was found to 
be, p<.01, Mhigh = 46.8, S.E.high = 1.36; Mlow = 51.2, S.E.low 
= 1.16. 
 For hypothesis 2b, the moderating relationship of per-
ceived social support on the relationship of intergenerational 
conflict and psychological distress was tested with a hierarchi-
cal multiple regression analysis. Perceived social support sig-
nificantly moderated the relationship between intergenera-
tional conflict and psychological distress. Results showed that 
intergenerational conflict predicted psychological distress, B 
= .088, SE = .03, β = .185, t = 2.65, p = .009. It was found that 

perceived social support significantly predicted psychological 
distress, B = -.117, SE = .051, β =-.173, t = -2.28, p = .023. Thus, 
moderation was supported, as the cross-product term of per-
ceived social support and intergenerational conflict reached 
significance for psychological distress, B = −.008, SE = .003, β 
=-.218, t = −2.91, p = .004, R 2 = .088, F(3, 191) = 6.13, p < .001 
(Figure 8).

Figure 8Figure 8
The Moderating Relationship of Perceived Social Support on 
Intergenerational Conflict and Psychological Distress

Note. Figure depicts the moderating relationship of perceived 
social support on intergenerational conflict and psychologi-
cal distress. The moderating role of perceived social support 
on intergenerational conflict and psychological distress was 
significant (p = .004). Perceived social support was measured 
with the Multidimensional Scale of Perceived Social Support. 
Intergenerational conflict was measured with the Intergen-
erational Conflict Inventory. Psychological distress was mea-
sured with the Kessler Psychological Distress Scale.

 A two-way ANOVA was conducted to examine the effects 
of intergenerational conflict (low and high) and perceived so-
cial support (low and high) on psychological distress. Effect 
approached significance for intergenerational conflict on psy-
chological distress, F(1, 191) = 2.82, p= .095, η 2= .01. A sig-
nificant effect for perceived social support on psychological 
distress was found, F(1, 191) = 10.8, p<.01, η 2= .05. The main 
effect for one’s intergenerational conflict indicated that those 
with high intergenerational conflict had higher psychologi-
cal distress than those who had low intergenerational con-
flict, Mhigh= 27.1, S.E.high = 0.908; Mlow = 24.9, S.E.low = 
0.951. Additionally, post hoc analyses indicated that this dif-
ference was driven by those in the perceived social support 
condition. In the two-way ANOVA post hoc analysis, the rela-
tionship in the low perceived social support condition, mean 
18 differences of intergenerational conflict was found to be, 
p = .095, Mhigh = 29.2, S.E.high = 1.19; Mlow = 27.1, S.E.low 
= 1.50, while in the high perceived social support condition, 
mean differences of intergenerational conflict was found to 
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be, p =.095, Mhigh = 25.0, S.E.high = 1.37; Mlow = 22.7, S.E.low 
= 1.17.

DiscussionDiscussion 

 The present study explored the relationship between in-
tergenerational conflict, mental well-being, psychological dis-
tress, and perceived social support. Results indicate that there 
are notable relationships between intergenerational conflict 
and mental health components, particularly mental well-be-
ing (positive mood and stress) and psychological distress (de-
pression and anxiety symptoms). Harker et al. (2001) found 
that intergenerational conflict can negatively impact aspects 
in adolescents, such as well-being. The current study brings 
light to these issues on an adult population, particularly in the 
psychological consequences scope. In addition, Wang et al. 
(2008) showed that positive perceived support buffered neg-
ative well-being. Expanding on this, the current study utilized 
perceived social support in a moderation analysis to examine 
the ways it can buffer the relationship between intergener-
ational conflict and mental health outcomes. These findings 
highlight the impact perceived social support can have on fa-
milial and mental health dynamics. Moreover, this directs how 
powerful and useful positive perceived social support can be 
as a coping resource.

Intergenerational Conflict and Psychological Consequences Intergenerational Conflict and Psychological Consequences  
 In hypothesis 1a and 1b, the relationship between inter-
generational conflict and mental health outcomes was exam-
ined. In hypothesis 1a intergenerational conflict was found to 
be significantly associated with mental well-being, such that 
those who rated high in intergenerational conflict had poorer 
mental well-being. In hypothesis 1b intergenerational conflict 
was found to be significantly associated with psychological 
distress, such that those who rated high in intergenerational 
conflict had higher psychological distress. These findings con-
firm previous literature and existing findings, in regards to how 
familial conflict can be associated with harmful mental health 
outcomes (Thoits, 2010; Lee et al., 2001). Prior research exam-
ined other mental health factors including stress, depressive 
symptoms, and 19 well-being (Lee et al., 2001; Harker, 2001; 
Human et al., 2016). Uniquely, this study examined intergen-
erational conflict on positive state of mental well-being and 
anxiety and depressive symptoms (psychological distress). 
Moreover, the basis of these findings came from a diverse 
sample which allowed the exploration of this phenomenon 
on a more representative sample. Thus, the implications of in-
tergenerational conflict on mental health outcomes were ex-
plored among European Americans, African Americans, Lat-
inx, Middle Eastern, and Asian American persons. Such findings 
illuminate the need for culturally-sensitive and competent 
support services that would aid to provide alleviation of ad-
verse effects stemming from intergenerational conflict expe-
riences. While Counseling and Psychological Services (CAPS) 
is a general resource for the college student population, other 

methods of support such as therapy support groups to men-
tal health and educational workshops may serve to further 
address this phenomenon.

Perceived Social Support, Intergenerational Conflict, and Psy-Perceived Social Support, Intergenerational Conflict, and Psy-
chological Consequenceschological Consequences 
 In addition to observing the interactions between inter-
generational conflict and psychological consequences, the 
current study explored intergenerational familial conflict in 
relation to mental health and social support dynamics. In hy-
pothesis 2a, perceived social support had a slight impact on 
the relationship between intergenerational conflict and psy-
chological distress. Although not significantly moderated, 
perceived social support was significantly associated with in-
tergenerational conflict as well as psychological distress. This 
captures the profound impact perceived social support can 
hold over these components individually. 
 In hypothesis 2b, perceived social support was found to 
be significantly impactful to the relationship of intergener-
ational conflict and psychological distress. Perceived social 
support was found to substantially buffer the negative ef-
fects from the relationship of intergenerational conflict and 
psychological distress, such that when high perceived social 
support was present, adverse effects were minimized, com-
parably to if low perceived social support was present. 
 These findings add to existing literature regarding the 
substantial impact of social support. Chang (2015) found that 
great social support was associated with positive psychologi-
cal health. Inversely, in another study, it was found that those 
with low social support had worse well-being (Yang et al., 
2013). This finding from Yang et al. (2013) is built further in 
H2b, such that when social support was low, intergenerational 
conflict and psychological distress was much higher compa-
rably if social support was high.

LimitationsLimitations 
 A core limitation in this study was the low generalizabil-
ity of the results to the general population. Nearly half of this 
study’s population utilized a convenience sample of the Uni-
versity of San Francisco’s Psyc101 student pool. The Psyc101 
pool consisted of primarily freshman-year level students, thus 
providing a young adult population group that recently grad-
uated from high school, suggesting lower external validity 
and representative bias towards a young adult population. 
Furthermore, more than half of this study’s population was 
composed of random sampling from the general population 
through Amazon Mechanical Turk. Amazon Mechanical Turk 
offers access to a diverse, wide-range pool of people who take 
online surveys for monetary compensation. While this plat-
form ensures demographic diversity, respondents often en-
gage in multiple surveys daily, potentially leading to reduced 
engagement and effort. Consequently, a significant portion of 
the Mechanical Turk sample was excluded from the analysis 
due to low engagement levels. To enhance the study's gen-
eralizability and inclusivity, future research endeavors should 
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adopt larger, randomized sampling strategies from the gen-
eral population. 
 The current study utilized and examined four measures, 
precluding exploration of other potential covariates or ancil-
lary factors in the moderation analyses. These unexamined 
variables may have provided additional predictor variables, 
such as variables considering stressors associated with aca-
demic or occupational environments to psychosocial consid-
erations, like isolation. Consequently, the absence of other 
variables may inadvertently magnify the perceived strength 
and significance of the moderating relationships within this 
study. A more comprehensive consideration of unaccounted 
variables within the relationship matrix is imperative to en-
sure a more well-rounded understanding of the underlying dy-
namics regarding intergenerational conflict and subsequent 
dynamics. 
 A potentially large contributing influence to the outcomes 
found in this study is the unprecedented crisis of the COVID-19 
pandemic. This study was administered during the fall 2021 
semester, thus, a year after the pandemic swept the nation in 
2020. Due to the pandemic, adults across the United States 
have reported greater symptoms of anxiety and depression 
(Yarrington et al., 2021). Thus the mental health outcomes 
found in this study may be impacted and influenced by the 
current pandemic situation. In addition, another impactful fac-
tor due to the COVID-19 pandemic includes the stay-at-home 
order which markedly altered and reshaped the experiences 
of young adults enrolled in college during this period. Subse-
quent pandemic regulations like the stay-at-home order may 
have led to much greater exposure around one’s family than in 
a normal circumstance without the pandemic, which may in-
crease the likelihood of conflict. College students who stayed 
at home due to the pandemic have reported that factors such 
as having more negative interaction with a parent and perceiv-
ing less parental acceptance about being home has greatly im-
pacted negative mental health (Hall et al., 2021). Subsequent 
negative interactions have impacted mental health decline in 
the college student population (Hall et al., 2021). Such nega-
tive familial instances students are experiencing is an import-
ant stress-related factor to consider, that may impart risk on 
psychological consequences, stemming from the unique pre-
dicament of the pandemic (Behar-Zusman et al., 2020).

Future ResearchFuture Research
 A novel finding that was examined in the study, was the 
moderating impact of perceived social support on intergener-
ational conflict and mental health outcomes. Within this frame-
work, perceived social support emerged as a potential buff-
ering mechanism and positive coping resource. Specifically, 
social support demonstrated strong efficacy in mitigating the 
adverse effects stemming from the interplay between inter-
generational conflict and psychological distress. These findings 
underscore the significance of further inquiry into intergen-
erational conflict, mental health outcomes, and other buffer-
ing support systems, such as counseling, support groups, or 

community engagement that may also aid in reducing sub-
sequent negative mental health outcomes. Furthermore, the 
exploration of alternative protective factors capable of mod-
erating and attenuating adverse outcomes, such as individ-
ual self-coping mechanisms like resilience, perseverance, and 
motivational factors, would support garnering understanding 
for further buffering strategies. 
 The current study explored intergenerational conflict 
through the lens of negative interactions within a family sys-
tem, with parents and children, where generational differences 
may evoke dissonance and disagreement. While intergenera-
tional conflict may impact negative mental health outcomes, 
it may also serve to be a source of strength. Such intergener-
ational conflict may serve to build self-efficacy, 22 self-deter-
mination, tenacity, and resilience. Further insight on the pos-
itive outcomes of intergenerational conflict must be further 
investigated to gain a multifaceted understanding of inter-
generational conflict. The primary focus of investigation in 
this study was the experiences of adult children navigating 
intergenerational conflict within their familial contexts. Ex-
panding the scope of inquiry to include other family members, 
particularly parents within the parent-child dynamic, would 
aid to illuminate further understanding of cultural disparities 
and disagreements. Moreover, delving into other explana-
tory variables, such as levels of acculturation and assimilation 
alongside intergenerational dynamics, would offer additional 
insights into underlying discord in familial parent-child dynam-
ics. Within the demographic pool in this study, it is important 
to highlight that the ethnic/racial identity majority primarily 
consisted of Asian American and European American partici-
pants. As such, this study lacked an equitable representation 
of all ethnic/racial identities in the analysis. Subsequent re-
search endeavors should seek to recruit a more diverse and 
balanced participant pool to comprehensively explore the im-
plications of intergenerational conflict. 
 While the current study analyzed a data pool of a diverse 
group of individuals from the United States, a global cross-cul-
tural analysis would garner a more comprehensive outlook 
and understanding of various cultural intergenerational con-
flict nuances. Examining intergenerational dynamics across 
different countries, including nations with similar ethnical-
ly-diverse populations to America, such as Canada and Sin-
gapore, may provide an optimal comparative analysis to ob-
serve across diverse cultural landscapes.

ConclusionConclusion
 

 In conclusion, the present study sheds light on the intri-
cate relationship between intergenerational conflict and var-
ious dimensions of mental health, including mental well-be-
ing and psychological distress. The current study builds upon 
prior research of intergenerational conflict in immigrant pop-
ulations, by extending the understanding of these dynamics 
to a wide-range of immigrant generational status’ and ethnic/
racial background. Subsequently, the diverse sample utilized 
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in the study allows for a more representative exploration of 
these phenomena among various ethnic and cultural groups 
in the United States. 
 Importantly, this study underscores the imperative of ad-
dressing intergenerational conflict as a significant determinant 
of mental health outcomes. The recognition of the effects of 
familial discord on individuals' psychological well-being high-
lights the urgent need for targeted interventions aimed at mit-
igating adverse consequences and supporting coping tech-
niques of strenuous familial dynamics with immigrant adult 
children. By recognizing the harmful effects of familial discord 
on individuals' psychological well-being, development of tar-
geted interventions aimed at mitigating the adverse conse-
quences of intergenerational conflict and promoting health-
ier family dynamics, can be better understood and navigated. 
 Furthermore, the findings in this study particularly empha-
sized the pivotal role of positive support in buffering the neg-
ative impact of intergenerational conflict on mental health. By 
illuminating the protective effects of supportive relationships, 
this study underscores the importance of fostering positive 
support systems. Future studies may seek to address struc-
tural supports and provisions, such as culturally-attuned sup-
port groups and workshops within communities and at institu-
tions like universities, that may provide an empowering space 
through communal support, to address the unique needs and 
challenges individuals may face when managing intergener-
ational conflict. 
 Recognizing the complex interplay between family dy-
namics and mental health, community members, institutions 
like universities, and practitioners can better support indi-
viduals in navigating and coping with these conflict-related 
stressors and challenges with culturally-attuned educational 
and mental health resources. By recognizing and addressing 
such complex interplay between immigrant family dynam-
ics and mental health, we can work towards fostering greater 
support, well-being, and coping strategies.
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 Studies have shown that contextual information—including emotions—can influence perceptions of ambiguous 
stimuli. However, less is known about the impact of emotional sounds on the processing of contextless, ambiguous images 
that do not inherently contain an emotional connotation (e.g., pleasant, unpleasant). In line with the emotional advantage 
framework, we hypothesize that emotional noises will sway the interpretation of ambiguous images to align in effect, 
increasing memory for the images. In the current study, everyday audio clips containing a positive (e.g., baby laughing, crowd 
cheering) or neutral (e.g., typewriter tapping, TV static) valence were paired with images of inkblots to test for changes in 
subjective experience during the study phase followed by a surprise (Experiment 1) or an expected (Experiment 2) memory 
test for the inkblot images. Results indicate that emotional sounds enhance the likeability of ambiguous images only if the 
sounds are presented during an intentional study session (Experiment 2). However, across both experiments, recognition 
memory for the images was hindered by the presence of audio, regardless of valence. These findings suggest that the 
robustness of the emotion processing advantage should be considered for task relevance of the emotion in question and 
the extent of multi-sensory engagement employed. Implications for student learning habits (e.g., listening to music while 
studying) and generating interest in learning material are discussed.  

Keywords: emotion, audio, memory, ambiguous images, incidental encodingperceived social support

Hey Siri, What's That Sound? The influence of Emotional Hey Siri, What's That Sound? The influence of Emotional 
Audio on MemoryAudio on Memory

 Emotions serve to enrich communication and our percep-
tions of the environment. Our subconscious mind is constantly 
exposed to background noise, which impacts our cognitive 
load, or the amount of information that can be attended to 
at one time. As human cognition has a finite amount of infor-
mation that can be processed at once, it is not surprising that 
our ability to remember information is also limited (Banbury 
et al., 2001). Do any of those background sounds have an im-
pact on how we remember moments, and how much we can 
remember? For example, when a victim of a forest fire hears 
a helicopter overhead, would their reaction differ from some-
one who grew up near an airport and habitually tunes out such 
sounds?
 Context plays a substantial role in determining how 

emotions are experienced (Greenaway et al., 2018), including 
the emotionality of sounds which incorporates factors such 
as pitch, rhythm, or harmonies. The auditory stimuli become 
emotional through personal experiences with these stimuli; 
the sound of an Ice Cream Truck may invoke childhood nos-
talgia, while the sounds of waves may be soothing to some 
or troublesome to others, depending on their personal expe-
riences with being in or around water (Liuni et al., 2020). In-
deed, auditory stimuli often fuel strong emotional responses 
(Bradley & Lang, 2000). Several studies have explored the influ-
ence of pleasing and dissonant music on altering preferences 
and memory. For instance, Jäncke (2008) reported that har-
monic music enhanced both subjective feelings of positivity 
and memory retention. On the other hand, listening to disso-
nant harmonies resulted in an increase in self-reported nega-
tive emotions and decreased memory retention.
 Despite the frequency with which auditory information 



urjp.psych.ucla.edu88

EADY

can alter our perceptions, less research has been devoted to 
the influence of everyday sounds (Bergman et al., 2016; Brad-
ley & Lang, 1999; Sun et al., 2020). In the current experiments, 
we explored the role of everyday emotion-laden audio clips 
(e.g., baby laughing, car motor) on subjective perceptions of 
liking and memory for emotionally ambiguous images (i.e., 
inkblots). 

The Emotional Advantage in Memory and Auditory InformationThe Emotional Advantage in Memory and Auditory Information
 When emotion is discussed, it is typically described as con-
taining two components: valence and arousal (Russell, 1980). 
Valence refers to the pleasantness of a stimulus, ranging from 
negative to positive. Arousal indicates intensity, ranging from 
low to high. For instance, ‘happiness’ is a positively-valenced, 
high-arousal emotion. Emotions falling intermittently on the 
valence dimension are considered ‘neutral,’ evoking neither a 
strong reaction nor a hedonic experience (e.g., okay, content). 
Research suggests that emotional information has a substan-
tial influence over cognitive processes, including perception, 
learning, and problem-solving (‘emotional enhancement’; 
Adelman & Estes, 2013; Leighland et al., 2004). Emotions can 
provide humans with imperative information that can be used 
to modify judgments and understand one’s role in the envi-
ronment. In fact, the emotional connotation of environmental 
stimuli has been reported to consume higher levels of atten-
tional resources than nonemotional counterparts do (Schupp 
et al., 2007). This heightened attention is linked to increased 
confidence and vividness of emotionally charged memories, 
which can lead to greater levels of perceived learning (Pekrun, 
1992). Such findings have been reported in both younger and 
older adults (Kensinger et al., 2007), and replicated across both 
short and long testing delays (Ferré, 2002). 
 Despite emotions leading to increased vivid learning po-
tential, not all emotions show cohesive outcomes. When a per-
son is feeling happy, interested, or other positive emotions, 
as opposed to feeling a negative emotion (e.g., anger, sad-
ness), memory recall (Snefjella et al., 2020) and recognition 
(Grider & Malmberg, 2008) tend to be superior in the short-
term (Levine & Burgess, 1997). In particular, the ability to re-
cite a list of words was shown to decrease in participants after 
watching an anger-inducing video, as opposed to a happy-in-
ducing video (Wang, 2020). Such a processing advantage may 
suggest that positive emotions aid in memory consolidation 
over negative emotions  (Sharot & Yonelinas, 2008). Addition-
ally, Van der Kolk (2014) suggests the accuracy of our mem-
ory largely depends on the level of arousal at the time of a 
positive or traumatic event. Depending on how emotional 
and influential the particular memory is, it is either integrated 
through a cohesive narrative or in traces of images, sounds, 
and physical sensations. That is, episodic memories, or mem-
ories about one’s lived experiences are thought to be stored 
in a deconstructed fashion that allows for reinterpretation of 
an event during the recollection process. The sensory informa-
tion from one’s current environment that is present while re-
calling a memory can thus become integrated with memory, 

impacting how one feels about the experience. Similarly, ex-
periencing an emotion or an environmental sensation—such 
as hearing a sound—can cue memory recollection and the re-
construction processes to occur. Thus, human memory can be 
triggered by environmental stimulation and altered by those 
same emotional cues. 
 Studies that support the existence of an emotion-pro-
cessing advantage in memory have primarily utilized visual 
stimuli (e.g., words, videos, images) (Levine & Burgess, 1997).  
However, the mere presence of sound has also been shown to 
enhance memory encoding and retrieval. For instance, hear-
ing a presenter’s voice through surround sound speakers (i.e., 
spatial audio) while watching an online conference resulted in 
high memory accuracy and response confidence when match-
ing a speaker to their statements (Baldis, 2001). Similarly, in-
fants were shown to increase their rate of language recogni-
tion when words are read aloud or when phonetics are paired 
with visual cues (Houston & Juscyzk, 2003). Research on au-
dio-visual learning often does not emphasize the emotional 
qualities of sound. Instead, they suggest that a multimodal en-
coding experience, regardless of valence, can enhance mem-
ory. If emotion is considered in the research design, it is gen-
erally reported that positively-valenced sounds—parallel to 
positively-valenced visuals—are prioritized in information pro-
cessing (Leighland et al., 2004). 
 Both valenced stimuli and auditory stimuli tend to pro-
mote memory encoding and retrieval. However, these en-
hancements may be limited to emotional interpretation. For 
instance, Grinder and Malmberg (2008) found that more words 
are correctly recognized in a forced choice task when they are 
also rated as high in emotional intensity, as compared to emo-
tionally neutral words. The discrimination analysis suggested 
that participants tended to select words that were not only 
emotional but also positive. This pattern implies that interpret-
ing positive emotions in a stimulus can bias memory retrieval 
to be overactive. Similarly, engagement in positive emotions 
to promote memory retrieval has been used in music therapy 
as a technique to stimulate an affective experience through 
song (Campbell et al., 2019). Yet, the extent of a positive au-
dio advantage—employing both an emotion processing ad-
vantage and multimodality—remains underexplored.

Emotionally Ambiguous ImagesEmotionally Ambiguous Images 
 Whereas many stimuli encountered contain clear emo-
tional connotations (e.g., a smile is a universal symbol for 
happiness), others are ambiguous and may be interpreted 
differently based on individual and situational context (e.g., 
identifying shapes in the clouds). Such ambiguous stimuli may 
be subject to emotional interpretation when presented in con-
junction with effectively strong information. For instance, indi-
viduals subconsciously primed with faces displaying positive 
affect are more likely to perceive an emotionally ambiguous 
face as smiling (Siegel et al., 2018). Similarly, recent viewing of 
negative images led to participant ratings of neutral faces be-
ing more negative (Neta et al., 2011). Thus, it seems as though 
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how one interprets the emotionality of ambiguous visual stim-
uli can be directly influenced by the valence of simultaneously 
presented information.  
 In prior research, the influence of emotion on ambiguous 
object interpretation has largely centered on the visual mo-
dality. That is, word and image stimuli dominate the extant lit-
erature when it comes to the study of emotions (Schoth & Li-
ossi, 2017). However, the human experience is multimodal. We 
have the capability to experience emotions not only through 
the eyes but through the ears, among other sensory systems. 
Music, conversations, and background noises can shape one’s 
affective interpretation of a situation. For instance, hearing 
a movie soundtrack can increase one’s heart rate (Ramos, 
2015) and induce an emotional reaction in audience mem-
bers (Muszynski et al., 2021) despite the visual performance 
being the intended focus of the viewer’s attention. However, 
a few studies have explored how valenced auditory sounds 
influence the processing of visually ambiguous stimuli that 
are presented outside of a narrative context (Atias et al., 2019; 
Lavan et al., 2015; Rosenfeld & Steffens, 2019). This creates a 
unique opportunity to test the variables of incidental (Experi-
ment 1) and intentional (Experiment 2) encoding of emotion-
ally ambiguous objects paired alongside various background 
noises. Memory encoding intention can be manipulated with 
task instruction, whereby “incidental” encoding refers to vicar-
ious memory for background or task-irrelevant information, 
and “intentional” encoding refers to memory for attention-fo-
cused, task-relevant information. From there, further investi-
gation was prompted to see if the evidence would lean to-
wards memory accuracy improving across valenced sound 
conditions. 

The Current ExperimentThe Current Experiment
 

 Emotional information is prioritized in cognitive process-
ing which can thereby enhance memory for emotionally-rel-
evant information. Indeed, task-irrelevant emotions can even 
alter how neutral or ambiguous objects are interpreted. Yet, 
the influence of emotional sounds when processing ambigu-
ous images has yet to be deeply explored. In two experiments, 
we explore how the presence of valenced (positive, neutral) 
sounds impacts the subjective interpretation of emotionally 
ambiguous images as well as subsequent incidental (Exper-
iment 1) and intentional (Experiment 2) memory for the en-
coded stimuli. Incidental memory often looks like unplanned 
learning through exposure to one’s environment or contex-
tual situations, such as the background music in a movie. Al-
ternatively, intentional memory involves a deliberate attempt 
to purposely commit the material to memory, such as when a 
student is studying for an upcoming exam. If the general pres-
ence of sound to produce a multimodal encoding experience 
enhances learning regardless of emotional content, then we 
expect to see equal memory performance across the sound 
conditions, both outperforming the no-sound condition. Fur-
thermore, aligning with the emotion processing advantage, 

it is predicted that images paired with positively valenced 
sounds will receive an additional encoding benefit compared 
to images paired with neutral sounds or no sound, thus en-
hancing memory for those images.

Experiment 1Experiment 1
MethodsMethods
ParticipantsParticipants 
 The G*Power program was used to determine the mini-
mum number of participants needed to reach the lower limit 
statistical power level of .80. Predicting a moderate effect size 
of at least .25 and setting alpha to .05, a minimum of 36 partic-
ipants was required. 354 undergraduate students (58% female) 
were recruited from psychology courses at a large, public in-
stitution in the Northeastern United States and were compen-
sated with partial course credit. All participants were at least 
18 years old (age: M = 18.63 years, SD = 1.33) and reported 
normal or corrected-to-normal hearing and vision. The self-re-
port ethnicity was as follows: 54.80% White, 23.16% Black or 
African American, 7.91% Asian, and 14.12% Other. 

MaterialsMaterials
 Valenced SoundsValenced Sounds. Prior to the main experiment, a pilot 
study was completed with a naïve sample (N = 20) to gather 
data on the perceived valence of everyday sounds. Thirty-seven 
sound files were gathered from YouTube and recordings from 
around the house. Participants rated each sound for valence, 
intensity (arousal), familiarity, and difficulty of identification 
in addition to naming each sound. The seven sound files rated 
most positive and the seven rated most neutral were selected 
for use in the main experiment (see Table 1).1 

Table 1Table 1

1 Sounds indicating a negative valence (below 3) received 

a large variance in scores therefore it was not clear that negative 

sounds were consistently being interpreted as such (M = 2.575, SD 

= 1.08). Future research would benefit from replicating the current 

methodology using sounds that reliably prompt a low valence 

interpretation.
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Note.  All scales ranged from 1 (low) to 7 (high). For valence, 
a score of 7 indicates positivity whereas 1 indicates negativ-
ity; 4 indicates neutrality.

 Ambiguous Images.Ambiguous Images. The Rorschach inkblot test is a classic 
psychometric tool that relies on individual interpretation of 
ambiguous shapes to gain insight into one’s implicit desires 
and mental functioning (Bender, 2020). As the aim of the cur-
rent work is to test how various sounds impact the interpreta-
tion and memory of emotionally ambiguous images, images 
mimicking those from the Rorschach test were utilized. Four-
teen inkblot images obtained from an open-source internet 
search were collected (see Figure 1). Half of the images were 
randomly selected for use in the rating phase. All images were 
presented in the same fixed-random order across conditions. 
Each inkblot was rated for likeability on a 10-point Likert scale 
from 1  (Dislike) to 10 (Like). 

Figure 1Figure 1
Example of an Ambiguous Inkblot Image 

ProcedureProcedure
 The main experiment included a one-way ANOVA design, 
with “audio valence” containing three levels—positive sound, 
neutral sound, and no sound—manipulated between subjects. 
All procedures were conducted via Qualtrics, with individual 
sessions lasting 14.29  minutes (SD = 8.74) on average. After 
providing consent, participants were randomly assigned to one 
of three sound conditions: positive sounds, neutral sounds, or 
no sound. The main experiment consisted of two phases: the 
image-rating phase and the testing phase. In the image-rat-
ing phase, participants listened to a 10-second sound clip in 
which the valence corresponded to the assigned condition. Af-
ter each sound, an inkblot image appeared and was rated for 
likeability. This process was repeated for seven unique sound 
files and image pairings. After the seventh pairing, a 10-ques-
tion addition math test was administered to create a period 
of memory retention (M =  2.36 minutes, SD = 1.19 minutes). 
This also served as an attention check; participants who did 

not attempt the math portion were removed from the analy-
sis for data validation. 
 Immediately following the last math problem, the im-
age-testing phase began in which fourteen inkblots were 
viewed, one at a time, in a random order. This included seven 
inkblots that were previously seen in the rating phrase and 
seven novel inkblots. As participants were not warned of the 
memory test, we presumed that incidental memory for the im-
ages and sounds was being tested. Participants were asked to 
identify if the image was previously rated (old) or not (new). 
For each image identified as “old,”  participants were prompted 
to recall and type the name of the sound that accompanied 
it during the rating phase. Following the testing phase, basic 
demographic information was collected. Finally, participants 
were debriefed and were compensated for their time. All pro-
cedures were approved by the university’s institutional review 
board (IRB; approval code 20E211). 

ResultsResults
Image Likeability RatingsImage Likeability Ratings 
 A between-subjects univariate analysis of variance 
(ANOVA) was completed to compare likeability ratings across 
sound conditions: neutral sounds (M = 4.86, SD = 2.30), pos-
itive sounds  (M = 5.02, SD = 2.48), no sound (M = 4.87, SD 
= 2.36). The image number was entered as a random factor. 
Contrary to our prediction, no evidence was found to sug-
gest a statistical difference in image likeability ratings across 
the three conditions, F(2, 12.00) = .62, p = .55, ☆p2 = .09. How-
ever, as shown in Figure 2, image number revealed statistical 
significance indicating the inkblots were not all equally liked, 
F(6, 12.01) = 18.37, p < .001, ☆p2 = .90. Thus, likeability ratings 
were retained as a covariate in the upcoming analyses. 

Figure 2Figure 2
Mean "Like" Ratings of Ambiguous Images across Conditions 
and Experiments

Note. Ratings ranged from 1 (Dislike) to 10 (Like). Error bars 
indicate +/- 1 S.E.

EADY
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Recognition Memory for ImagesRecognition Memory for Images  
 Memory data were conditionalized by previously rated 
images. Accuracy was calculated by dividing the number of 
correctly indicated “old” images by the total number of “old” 
images  (i.e., 7). A between-subjects one-way ANOVA was con-
ducted to compare recognition memory accuracy across sound 
valence conditions (positive, neutral, and no sound). Image 
number was entered as a random factor and image likeabil-
ity ratings were entered as a covariate. Contrary to our pre-
diction, a significant effect of condition was found such that 
memory was superior for images paired with no sound (M = 
.83, SD = .38) as compared to a positive (M = .63, SD =  .48) or 
neutral (M = .62, SD = .49) sounds, with no difference between 
the latter, F(2, 12.00) =  8.75, p = .01, ηp2 = .59 as shown in Fig-
ure 3. 

Figure 3Figure 3
Mean Proportion Recognition Memory Accuracy of Ambigu-
ous Images across Conditions and Experiments

Note.The covariate of rated “liking” appearing in the model 
was evaluated at the value of 4.91, in  Experiment 1, and 4.96, 
in Experiment 2. Error bars indicate +/- 1 S.E. 

Recall Memory for Valenced SoundsRecall Memory for Valenced Sounds 
 In order to test for an emotional advantage, a separate be-
tween-subjects one-way ANOVA was conducted to analyze the 
influence of the two sound conditions (positive, neutral) on 
paired sound recall accuracy, with image number submitted 
as a random factor and image likeability ratings entered as a 
covariate. Data were conditionalized by items that were pre-
viously rated and for those in which a naming response was 
attempted. Contrary to our prediction, no pattern of statisti-
cal significance was revealed suggesting that there is no dif-
ference in recall for the positive (M = .13, SD = .34) and neu-
tral (M = .13, SD = .34) sounds, F (1, 6.90) = .01, p = .93,  ηp2 = 
.00. 

Experiment 2Experiment 2 

 Experiment 1 explored the influence of everyday posi-
tive and neutral sounds on subjective likeability perceptions 
of emotionally ambiguous images, as well as incidental mem-
ory, for those images. As suggested by the emotion process-
ing advantage, it was expected that listening to a positive-
ly-valenced sound would increase subjective perceptions of 
the images as well as memory for the encoded information. 
Contrary to our predictions, it was found that the “no sound” 
condition led to the best recognition memory for the images. 
However, recall for the sounds was quite low—less than 15% 
accuracy regardless of whether the sounds paired with the im-
ages were positive or neutral in valence. The lack of benefit 
from the emotional information may be due to an absence of 
acknowledged relevancy of the sounds during their presen-
tation. In Experiment 1, participants were unaware of the up-
coming image recognition memory task and the sound recall 
task. Moreover, the rating task only asked participants to at-
tend to the images. Therefore, the sounds may have been per-
ceived as irrelevant and extraneous information. 
 To test the influence of seemingly task-irrelevant sounds—
be it emotional or neutral in context—on deliberate encod-
ing, Experiment 2 differed from Experiment 1 in that it em-
ployed an intentional memory task for the to-be-rated images. 
This design again explicitly required participants to attend to 
the images during the rating task, now with the added task 
of knowingly and effectively storing the information for later 
retrieval. As in Experiment 1, the presence (or absence) of va-
lenced sounds remained seemingly task-irrelevant; any en-
coding and subsequent retrieval of the sounds was consid-
ered incidental learning. By using memory encoding during 
the rating task, the impact of emotional context, as created 
by simultaneously presented auditory information, on emo-
tionally ambiguous encoding could be tested. Following the 
emotion processing advantage, it was predicted that the ad-
ditionally present—albeit task-irrelevant—emotional infor-
mation provided in the positive sound condition would en-
hance memory compared to the neutral sound condition. 

MethodsMethods
ParticipantsParticipants  
 Data were collected from a new naïve sample of 138 par-
ticipants obtained from the same pool as Experiment 1 (55.80% 
female; age: M = 18.95 years, SD = 0.96). Self-report ethnicity 
was as follows: 52.17% White, 20.29% Black or African Ameri-
can, 13.04% Asian, and 14.50% Other. 

Measures and ProcedureMeasures and Procedure 
 The same materials and protocol used in Experiment 1 
were utilized in Experiment 2 with one key difference. As in Ex-
periment 1, participants heard positive sounds, neutral sounds, 
or no sound prior to viewing inkblot images and rating each 
for likeability. Unlike in Experiment 1,  participants were ex-
plicitly instructed to memorize the images for a later memory 

INFLUENCE OF EMOTIONAL AUDIO ON MEMORY
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test, thus creating an intentional learning situation for the 
inkblots. The instruction read, “Your task is to  memorize the 
IMAGES for a later memory test.” After rating each image, the 
recognition memory test was presented. On average, the ex-
periment took 13.74 minutes (SD = 4.30) to complete. 
 As in Experiment 1, “audio valence” was manipulated 
between subjects on three levels:  positive sounds, neutral 
sounds, and no sound. As only the image received a direct in-
struction,  we are able to test for intentional memory recall for 
the images, and any incidental memory impacts that the pos-
itive or neutral sounds may have on encoding, as compared 
to the no sound condition.

ResultsResults
Image Likeability RatingsImage Likeability Ratings 
 Supporting our prediction, a between-subjects univari-
ate analysis of variance (ANOVA) indicated that the valence 
condition did influence the likeability ratings of the abstract 
images, F(2, 12.00) =  5.97, p = .02, ☆p2 = .50. Specifically, im-
ages paired with positive sounds (M = 5.29, SD = 2.26) re-
ceived higher likeability ratings than did images paired with 
no sound (M = 4.76, SD = 2.49), and equivalent to those with 
neutral sounds (M = 4.90, SD = 2.36). As shown in Figure 2, im-
age number revealed statistical significance indicating the ink-
blots were not all equally liked, F(6, 12.70) = 13.74, p < .001, 
☆p2 = .87. 

Recognition Memory for ImagesRecognition Memory for Images   
 Replicating Experiment 1, a significant between-subjects 
one-way ANOVA revealed an effect of a valence condition such 
that memory was greatest for images paired with no sound (M 
= .84, SD = .38) than positive sounds (M = .76, SD = .50), and 
lowest for images paired with neutral sounds (M = .66, SD = 
.51), F(2, 12.04) = 4.66, p = .03, ηp2 = .44, as shown in Figure 
3. This finding did not align with predictions of a multi-sen-
sory processing benefit. 

Recall Memory for Valenced SoundsRecall Memory for Valenced Sounds 
 Replicating Experiment 1, a between-subjects one-way 
ANOVA did not evidence a difference in recall of sounds paired 
with abstract images, regardless of whether the sounds were 
positive (M = .13, SD = .34) or neutral (M = .16, SD = .37) in va-
lence, F(1, 8.22) = 1.09, p = .33,  ηp2 = .12. This result shows 
no support for the prediction of an emotion processing ad-
vantage in memory. 

DiscussionDiscussion

 Experiment 1 evaluated participants’ incidental memory 
for ambiguous images while listening to valenced sounds. The 
study aimed to understand the impact of valenced sounds on 
memory when participants were not explicitly instructed to 
memorize the images. The results indicated that the presence 
of positively- or neutrally-valenced sounds alongside ambig-
uous images did not significantly affect the likeability of the 

images. The evidence suggests that when task relevance is 
minimized or absent, emotional influences on environmen-
tal stimulation may be diminished. 
 Experiment 2 focused on intentional memory for ambig-
uous images while participants were exposed to valenced 
audio stimuli. Here, participants were explicitly instructed to 
memorize the ambiguous images, allowing researchers to ex-
amine the role of encoding intentionality and perceived task 
relevance in emotional influences on memory. Unlike in  Ex-
periment 1, Experiment 2 results revealed that abstract images 
paired with positively- or neutrally-valenced sounds were per-
ceived as more likable. That is, when provided a motivation 
to attend to the images, extraneous environmental informa-
tion (i.e., the sounds) appears to have adjusted perceptions 
of those images. It seems as though this pattern of findings 
underscores the importance of intentionality and perceived 
task relevance in modulating emotional effects on memory 
processes. 
 The current findings further support that learning context 
matters; extraneous emotional information can alter the en-
joyment of studied information but may also hinder encoding 
success. The pattern of results parallels the learning literature 
suggesting that test scores improve when studied information 
directly connects to learning goals (Pu & Tse, 2014; Sussman 
et al., 2005; Draschkow et al., 2019).
 Although a subjective benefit to one’s learning experi-
ence—that is, personal liking—when encountering positive 
sounds was found, the emotional benefit does not appear to 
translate to memory performance. Although the rating expe-
rience was perceived as more pleasant in the positive condi-
tion, this did not equate to superior memory for the images 
or the sounds themselves. Therefore, the impact of emotional 
sounds may reside solely in the subjective experience of the 
encoding context, as opposed to cognitive performance. In-
deed, across both experiments, the “no sound” condition led 
to the greatest image recognition. Because both the emotion-
ally positive and neutral valence conditions resulted in poorer 
memory performance, the results are taken to suggest that the 
presence of auditory information, in general, disrupted encod-
ing. Engaging an additional sensory system (visual and audi-
tory) may have split attention and thus undermined the en-
coding effort required to be successful on this task (Makovski 
& Jang, 2007). Thus, the encoding of the images was disrupted 
in both sound conditions and memory recollection suffered. 
Additional research is needed to delineate if the lack of en-
coding aid was a result of the sounds being task-irrelevant, 
the emotional sounds disrupting cognitive resources, or an 
alternative explanation. 
 The lack of influence of emotional sounds on memory 
performance may be further explained by individual differ-
ences.  Experiment 1 intended to explore how accidental ex-
posure to emotional sounds influences memory for ambigu-
ous images, but it overlooked the possibility of differences in 
participants’ attention or cognitive involvement with the stim-
uli. Since participants were not specifically instructed to pay 
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attention to or disregard the sounds, variations in how indi-
viduals allocated their attention could have affected the ob-
served memory effects. Experiment 2’s explicit instruction for 
participants to remember the ambiguous images increased 
the cognitive effort required, potentially altering how they 
perceived and encoded the valenced audio stimuli. Partici-
pants being aware of an impending memory test might have 
caused them to pay more attention to the valenced audio, re-
sulting in stronger emotional impacts on memory compared 
to everyday situations. 
 While the current study offers valuable insights into the 
impact of valenced audio stimuli on memory for ambiguous 
images, several limitations warrant consideration. The par-
ticipants were all college students; these data may not rep-
resent the broader population, making it important to avoid 
generalizing the results to other groups. Additionally, the use 
of ambiguous images and valenced audio stimuli in a labora-
tory setting may not fully reflect the real-world memory pro-
cesses. Participants’ reactions to ambiguous images in a con-
trolled environment may differ from their responses to real-life 
stimuli which Experiment 1 tried to mimic by testing inciden-
tal memory. Studies on working memory have underscored 
its pivotal role in cognitive processing and its association with 
various cognitive functions, including attention, reasoning, 
and decision-making (Baddeley, 2003). There may be limits to 
participants’  attention span, how the participants encoded 
the information presented visually versus valenced auditory 
stimuli, and whether or not it was temporarily stored. Hence, 
the study’s concentration on auditory stimuli overlooks the 
multi-sensory aspects typical of everyday life experiences. Fur-
thermore, the study may not sufficiently reflect the intricacies 
of memory processes. Tulving and Thomson’s (1973) encod-
ing specificity principle suggests that retrieval cues are most 
effective when they match the cues present during encod-
ing. For instance, when a student listens to a distinct playlist 
while studying, they may struggle to retrieve the information 
they studied when they are unable to listen to the same mu-
sic during an exam.
 Given the nearly infinite amount of information present 
during any given waking moment, the current findings pro-
vide insight into the limits of everyday perception. Consider 
the motivation to encode and retain multi-modal stimuli: a 
combination of encoding cues often enhances the learning 
of studied material. Indeed, integrating emotional informa-
tion, including visual and auditory stimuli, can improve rec-
ognition rates of previously encountered images (Paulmann 
& Pell, 2011). However, the present evidence revealed supe-
rior memory in the uni-sensory conditions, when the visual 
image was presented absent of auditory accompaniment. The 
abstract images did not contain a uniform or inherent emo-
tional interpretation, as evidenced by the differing patterns 
of likeability across valence conditions. Therefore, it is sug-
gested that multi-sensory information may require emotional 
congruence to obtain a benefit (Campbell et al., 2019; Grider 
& Malmberg, 2008). Such findings relate to situations focused 

on accurate memory reinstatement, for instance, during ther-
apy sessions or eyewitness testimony (e.g., Cognitive Interview 
Technique: Fisher & Geiselman, 1992). 
 An implication of the current study relates to students’ 
study habits. The detrimental impact of background music and 
conversations on working memory is well-documented (irrel-
evant speech effect: Colle & Welsh, 1976). Yet, it is not uncom-
mon for students to simultaneously listen to music or watch 
television while attempting to study course material. The re-
ported evidence supports the notion that the mere presence 
of auditory information disrupted the processing of the visual 
images, as compared to the no sound condition. Thus, students’ 
performance may suffer from multitasking during study ses-
sions due to interference effects prompted by the processing 
of multiple streams of information (e.g., visual and audio). As 
the current experiments utilized pictures to be memorized, 
future studies may use alternative stimuli such as text-based 
passages  (emotional in nature and otherwise) to test the lim-
its of impact from extraneous environmental sounds on learn-
ing efficiency.
 Although memory and task performance suffers, the meta-
cognitive judgments of liking suggest a benefit to the pres-
ence of irrelevant environmental audio while engaging in a 
primary task. Studies show that students have better learn-
ing outcomes when activities, assessments, and environments 
promote interest and enthusiasm for the topic (e.g., Ainley et 
al., 2002; König,  2020). Indeed, the presence of positive sound 
clips improved the self-reported experience of viewing abstract 
images (Experiment 2). Additional research is warranted to de-
termine the extent to which a subjective benefit can impact 
learning motivation and success, particularly when studying 
material that is emotionally incongruent or ambiguous. 
 Future research may also extend the understanding of 
sounds in learning to include negatively-valenced audio clips. 
The current research, as evidenced by the pilot study, supports 
the notion that individuals may assign different valence values 
to the same sound (for neurological considerations, see Bravo 
et al., 2017). The inclusion of negatively valenced sounds in 
an experimental design necessitates careful consideration for 
the increased potential of triggering participants adversely. 
For example, a person hearing a negatively associated sound 
outside of a therapeutically controlled environment can be-
come a catalyst to panic, anxiety, or episodes associated with 
post-traumatic stress disorder (Streb et al., 2017). As in all ex-
periments, careful consideration should be given to ensure 
ethical and proper research designs for future studies seek-
ing to incorporate the full range of emotions. 

ConclusionConclusion 

 In the current study, everyday audio clips containing either 
a positive or neutral valence were paired with abstract images. 
Using both an incidental (Experiment 1) and intentional (Exper-
iment 2) memory task, the presence of sound while rating im-
ages decreased later recognition of those images as compared 
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to the “no sound” conditions. The contribution of emotional 
audio during the study resulted in the increased enjoyment 
of abstract images. Thus, positive emotional connotations of 
task-peripheral information (i.e., audio clips present during 
an image rating task) were shown to enhance metacognitive 
judgments while simultaneously decreasing task-related cog-
nitive performance. Designing broader studies with these data 
can include steps towards trauma treatment as our brain re-
acts strongly to trauma and emotional audio triggers. When 
a person experiences a traumatic event, the left hemisphere 
of our cortex goes “offline,” making time feel as if it is stand-
ing still (Levy et al., 2024). The left hemisphere acts as “The 
Time Keeper,” giving individuals the ability to speak and un-
derstand language in addition to executive functioning skills 
such as decision-making, managing emotions, and forming 
strategies. This means the right hemisphere’s cortex becomes 
hyper-alert to non-verbal cues and sensory memories (emo-
tional audio and visuals). Clinicians suggest this happens un-
consciously and automatically resulting in the Fight, Flight, 
or Freeze response that is commonly activated during a trau-
matic event (van der Kolk, 2014). The data gathered in the cur-
rent study can serve as a precursor for developing methods 
to reintegrate Top-Down Processing, which involves address-
ing the incident through talk therapy, versus Bottom-Up Pro-
cessing, which involves engaging the body through activities 
such as meditation, dancing, breath work, yoga, and exercise, 
by including positive emotional sensory input into the recov-
ery process. 
 Future directions of the current research may include ex-
panding the participant pool to other age groups, educational 
backgrounds, and cultural contexts to better generalize to a 
broader population. Moreover, exploring working memory 
and its impact on cognitive functions paired with how visual 
and valenced auditory stimuli are stored and retrieved on a 
longitudinal basis would enable researchers to track changes 
in memory performance over time. 
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