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

Dear readers,

We are proud to present the eighth volume of The Undergraduate Research 
Journal of Psychology (URJP) at UCLA. This volume is the culmination of months 
of dedication and determination from our authors, staff members, and graduate 
student mentors throughout the past year. 

As the world braved the COVID-19 pandemic, our journal also persevered through 
the personal and shared adversities that came along with it. Our Marketing and 
Finance team led our transition efforts as they promoted our journal and expanded 
our virtual accessibility through innovative social media. Our Submissions and 
Workshops team facilitated the basis of our journal, both externally collecting 
articles while internally empowering our staff. Our editors diligently reviewed 
and refined the articles with the help of graduate student mentors who provided 
support and guidance every step of the way. Our graduate student and faculty 
advisor, Dr. Aaron Blaisdell, gave our journal and its members an abundance of 
sagacity and care when mentoring and advising. Our readers continue to support 
us in their everlasting belief in the quality of our publications. We are thankful for 
our community’s continued perseverance in crafting a publication of superb quality, 
even when the state of the world was less than ideal.

Of course, this would not have been possible without the authors who diligently 
revised their manuscripts by each deadline they had. The publication before you 
features the articles of six budding researchers, each with a uniquely personal and 
educational background. Their contribution to the field of psychology provides 
impressive groundwork for the future study of critical questions the field has yet to 
answer. Their research provides significant evidence for the tenacity, brilliance, and 
skill that researchers must possess even at an undergraduate level. Upon reflecting 
on this year, with appreciation and contentment in our hearts, we acknowledge that 
URJP at UCLA has continued to empower and highlight the best of undergraduate 
research. We are confident that staying true to our mission will be apparent across 
the pages of this very publication. 

Sincerely,

Vanessa Hilo and Vivian Nguyen

Editors in Chief 
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Dillon H. Murphy, M.A.

Doctoral Student, Cognitive Psychology

University of California, Los Angeles

Department of Psychology

PREFACEPREFACE

It is my honor to write a preface for the eighth volume of The Undergraduate Research Jour-
nal of Psychology (URJP) at UCLA. I recently began working with the editorial staff of the URJP 
as a graduate mentor where I provided guidance in refining drafts accepted to the final round 
of submissions. After observing the hard work, passion, and insight of both the authors and the 
dedicated team at the URJP, I have no doubt that this year’s issue will be highly influential and 
have an incredible impact on their careers. 

The URJP team consists of editors, staff directors, submission and workshop managers, market-
ing and finance directors, graphics and layout managers, and graduate student mentors, all of 
whom influence the direction of current research and contribute to our advancing knowledge 
of psychology. To maintain their high standards, the editorial team organized the peer-review of 
each article which provides authors with an excellent opportunity to learn more about the skills 
and techniques necessary for the research process. As a result, scholarly outlets like the URJP 
are crucial in the development of the next generation of researchers and the dissemination of 
new findings in psychology. 

The six new papers in this year’s issue reflect the fruits of months or even several years of labor. 
When starting research on a new topic, reading the primary literature and writing your first pa-
per is like jumping into the middle of an ongoing conversation. At first, it is easy to get lost but 
certain themes will endure and with enough experience, a bigger picture begins to take shape. 
Ultimately, reviewing previous work, designing and conducting a study, synthesizing the results, 
and publishing your findings can foster an understanding of the research process. As a result, 
the authors of the current issue have gained the skills necessary to conduct their own indepen-
dent research which will provide a solid foundation of knowledge for their academic careers. 

As you begin reading this year’s issue, you will learn about a wide range of topics from many dif-
ferent areas of psychology, including clinical, cognitive, developmental, health, and social psy-
chology. Specifically, dive into cognition and physiology by reading articles that examine mem-
ory and vascular health in older adults, cervical cancer screening behavior in Honduran women, 
and cognitive complaints following a stroke. Explore novel insights into the psyche of today’s 
youth by reading about personal resilience and internalizing disorders in Latinx adolescents and 
how teachers’ praise influences children’s learning preferences. You will also learn more about 
how society’s reliance on the Internet can become pathological as illustrated by internet gam-
ing disorder. These articles each reflect unique and novel contributions to their field of psychol-
ogy and were written by undergraduate scholars from around the globe. 

Although the world is beginning to open up again, we must not forget the persistence and ded-
ication to research demonstrated by both the authors and the URJP team. The present issue is 
a testament that research prevails despite whatever obstacles we encounter. The Undergrad-
uate Research Journal of Psychology, published at UCLA by a talented team of undergraduate 
students, includes some of the best undergraduate research conducted in the past year. As you 
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explore the fascinating work of students from Wayne State University, University of Oklahoma, 
UCLA, Stanford University, Tilburg University, and the National University of Singapore, I im-
plore you to share your newly gained knowledge with your colleagues, classmates, and friends. 
Thanks to the authors’ and the URJP team’s dedication to research, we can all reap the bene-
fits of these new articles and hopefully become more informed and knowledgeable as a result. 

Sincerely, 

Dillon Murphy
July 2021
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Shelby D. Darichuk, BS 
Wayne State University
Shelby Darichuk graduated with a Bachelor of Science in Psy-
chology and Neuroscience from the Irving D. Reid Honors 
College at Wayne State University in the Spring of 2021. For 
her first two years at Wayne State, she was a research assis-
tant in Dr. Paul Toro’s Laboratory where she contributed to 
the DPATH-3 study, focusing on homelessness in the Detroit 
area. She then joined Dr. Jessica Damoiseaux’s Connect Lab-
oratory, where she began her research on cognitive aging 
through analysis of MRI-derived brain imaging. Shelby is in-
terested in continuing her education in pursuit of becoming 
a Doctor of Osteopathic Medicine. In her free time, Shelby 
is a yoga teacher and enjoys teaching free community yoga 
classes in Detroit. 

Contact: ga4856@wayne.edu

Was there a particular experience that sparked your 

research interests?

I grew up hearing stories of my great grandmother, 

Grandma Apsley - a bold British woman who was viva-

cious enough to practice headstands at age 70. Her in-

credible strength and sense of humor was the glue of 

her and her husband’s family of 8. I always felt a deep 

connection to Grandma Apsley, despite never meet-

ing her as she passed away from Alzheimers before I 

was born. This connection fueled an interest in study-

ing the development and early detection potentials of 

neurodegenerative disease. 

Who has been the most influential person in your 

life?

Many people in my life have had a substantial role 

in molding me into who I am today. Firstly, my par-

ents instilled in me their perseverance, kindness, and 

grit which are values I hold dearly to me as I navi-

gate through life. Secondly, my mentors throughout 

my college experience have fine tuned my professional 

skills and have given me the tools necessary to pursue 

my professional goals.

What is your greatest accomplishment?

In 2020 and 2021 the collective and myself experienced 

great hardship due to the pandemic. Despite the ob-

stacles, I was able to complete my undergraduate de-

gree and my 200 hour yoga teacher training. Being able 

to flourish through hard times has been a testament 

to my resilience and an inspiration to continue when 

times get hard in the future. 

Where do you see yourself in 10 years?

I aspire to be a Doctor of Osteopathic Medicine with 

my own Psychiatry practice. I see myself

continuing to encourage my patients to use yoga as a 

tool for their mental health - as that is

what has helped me so much throughout the years. I 

also hope to continue my research in my

clinical practice to help facilitate positive change in the 

field as a whole.
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Characterizing Spatial  Coefficient of Variation in Arterial 
Spin Labeling: Associations with Age, Cognition, and 
Vascular Health in Older Adults

Shelby D. Darichuk, Patrick J. Pruitt, Jessica S. Damoiseaux*1

Psychology Depar tment,  Wayne State  Univers i t y  Detroit ,  M ichigan,  United States

* We have no conflicts of interest to disclose. Correspondence concerning this article should be addressed to Jessica Damoiseaux, 

damoiseaux@wayne.edu

Cerebral perfusion may play a role in cognitive aging and can be measured using the neuroimaging 
method arterial spin labeling (ASL). A recently developed ASL parameter, spatial coefficient of variation 
(sCoV), provides complementary information to traditional perfusion measures. Spatial CoV has been 
suggested as an alternative hemodynamic measure to predict prolonged arterial transit time (ATT), 
which is related to neurodegenerative disorders such as Alzheimer’s disease. Our objective was to 
explore the associations of sCoV with aging, cognition, and vascular health. We collected ASL data, 
neuropsychological testing data, and self-reported demographic and cardiovascular data from older 
adults in the Netherlands (n = 33, 13 women, mean age 67.58 ± 8.32 years). Spatial CoV had a statistically 
significant positive correlation with age (r = 0.427, p = 0.013) and a statistically significant negative 
correlation with a measure of episodic memory performance (WMS Delayed Memory index score; r 
= -0.439, p = 0.015). The association between episodic memory and sCoV was no longer statistically 
significant after controlling for age and biological sex. Spatial CoV also had small associations that 
were not statistically significant with measures of vascular health. The associations of sCoV with age 
and episodic memory in older adults highlight its potential to characterize the association between 
vasculature and cognitive decline through aging. However, the small association between sCoV and 
episodic memory performance after controlling for age suggests this effect may be subtle and require 
more strongly powered studies to characterize the relationship between sCoV and cognition in older 
adults.

Keywords: spatial coefficient of variation, cognitive aging, arterial spin labeling, cerebral blood flow

	 Individual differences in cognitive aging are thought 
to relate, in part, to differences in brain structure and func-
tion. Even healthy aging is associated with a slow decline 
in higher executive control functions, information process-
ing speed, and memory function, as well as degradation 
of brain structure (Grady, 2012; Ibaraki et al., 2019; Vis et 
al., 2018). In recent decades, neuroimaging has provided 
a novel approach for researchers to investigate the neu-
robiological mechanisms of cognitive aging, as magnetic 
resonance imaging (MRI) has been used to non-invasively 
measure facets of brain structure and function. One prom-
ising measurement to understand cognitive aging is blood 
perfusion in the brain, which is defined as the delivery of 
nutrients to the brain via blood flow (Ibaraki et al., 2019). 

Cerebral blood flow (CBF) is a parameter that measures 
perfusion. One way to quantify CBF is through the use of 
the fMRI modality arterial spin labeling which was devel-
oped in the 1990s (ASL; Bangen, 2007; Detre et al., 1992; 
Detre & Wang, 2002; Mutsaerts et al., 2020).
	 Previous researchers have used ASL to investigate the 
relationship between blood perfusion in the brain and cog-
nition, and this approach has shown both promise and pit-
falls (Mutsaerts et al., 2016; Mutsaerts et al., 2020). Evidence 
in older adults shows a link between lower CBF and a de-
cline in episodic memory (Biagi et al., 2017; Grady, 2012; Vis 
et al., 2018). Episodic memory is the memory of personally 
experienced events that occurred at a specific time and lo-
cation and is often seen to decline throughout the lifespan 
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	 (Harada et al., 2013). Notably, episodic memory loss 
is also one of the first indicators of Alzheimer’s dis-
ease (Jahn, 2013). CBF is also predictive of early-stage 
cognitive impairment in a variety of neurodegenera-
tive problems, vascular diseases, and other health con-
cerns such as diabetes (Ibaraki et al., 2019).
	 Unfortunately, CBF may be a suboptimal measure 
of brain perfusion in older adults because of the in-
creased amount of time it takes for blood to perfuse 
in this population, particularly in individuals with vas-
cular pathology. ASL functions by tagging or labeling 
arterial blood water molecules with a radio frequency 
(RF) pulse that inverts the molecules as they flow into 
the region of interest. A temporal measurement, re-
ferred to as arterial transit time (ATT), is defined as the 
time it takes for blood to be transported from the area 
of the initial RF pulse to a given region of interest (Al-
saedi et al., 2018; Mutsaerts et al., 2016; Mutsaerts et 
al., 2020). ATT has been considered a macrovascular 
parameter that provides clinically relevant information 
but is often not used in conjunction with CBF quanti-
fication due to the degree of complexity ATT acquisi-
tion adds to the ASL scan. 
	 Prolonged ATT has significant clinical implications 
as it has been linked to neurodegenerative disorders 
such as Alzheimer’s disease and may reflect early-on-
set symptoms (Mak et al., 2012; Mutsaerts et al., 2016; 
Mutsaerts et al., 2020). Despite its significance, ATT is 
often not examined directly with ASL CBF quantifica-
tion due to the extra scanning time required, as well 
as additional necessary steps in post-processing (Mut-
saerts et al., 2016; Mutsaerts et al., 2020) which leads 
to a decreased signal-to-noise ratio (SNR; MacIntosh 
et al., 2015; Mutsaerts et al., 2016; Zaharchuk et al., 
2011). As a result of these obstacles, CBF maps are of-
ten interpreted without the benefit of the macrovascu-
lar information provided by ATT. These macrovascular 
artifacts, therefore, limit the reliability of CBF quanti-
fication when studying neural aging (Mutsaerts et al., 
2016; Mutsaerts et al., 2020).
	 Individual differences in vasculature can result in 
prolonged ATT which leads to incomplete delivery of 
cerebral blood by the time imaging data are collected. 
The final image reflects CBF signal intensity which is ar-
tificially high in some regions and low in others (Mac-
Intosh et al., 2015; Mutsaerts et al., 2016; Mutsaerts et 
al., 2020; Zaharchuk et al., 2011). Such a delay is prob-
lematic in the interpretation of CBF maps, as areas of 
low signal are commonly thought to reflect low perfu-
sion, when in fact they may reflect delayed perfusion 
due to high ATT (Mutsaerts et al., 2016; Mutsaerts et 
al., 2020). Individual differences such as biological sex 
and mental state also contribute to the measurement 
of CBF. Esposito (1996) found that women had higher 
CBF on all measures of their neuropsychological test-
ing. In their study, they admit that this finding was due 
to mental state and different tasks may have yielded 
different results. Other studies have found that women 
had overall higher CBF, but the effect of age remained 

significant in its effects on CBF levels (Alisch et al., 
2021). This area of research is developing new informa-
tion daily as this effect is not completely understood.
	 CBF is inherently connected to measures of mi-
crovasculature as they are what directly contribute to 
perfusion. Cerebral microvasculature are the small-
est blood vessels in our brain that receive blood from 
larger vessels, or macrovasculature, to carry out per-
fusion. The main assumption of CBF is that it is highly 
associated with neural activity through neurovascular 
coupling (Aslan & Lu, 2010; Vis et al., 2018). In other 
words, the vascular supply provides neurons with the 
energy needed to function properly, and CBF measures 
the blood supply to the brain and is therefore sensitive 
to changes in activity (Aslan & Lu, 2010; Petcharunpai-
san et al., 2010; Vis et al., 2018). Dysregulation of CBF is 
commonly associated with microvascular disease and 
a decline in CBF is thought to be a key component in 
development of small vessel disease (De Silva, 2016; 
Joutel, 2015). Cerebral small vessel disease (CSVD) im-
pacts the microvasculature (Li et al., 2018) and has been 
connected with cognitive decline, stroke, and other de-
mentias (De Silva, 2016). Furthermore, the cerebral mi-
crovasculature is a major site for ischemic stroke and 
has been linked with major dementia and known neu-
rological diseases that have vascular components (De 
Silva, 2016). Thus, it is clear that CBF measurements 
carry clinical significance but currently need to be im-
proved upon as they may reflect inaccurate informa-
tion in individuals with varied vasculature. 
	 The present study uses a recently developed he-
modynamic parameter called the spatial coefficient 
of variation (sCoV; Mutsaerts et al., 2016; Mutsaerts 
et al., 2020). Spatial CoV has been shown to be an ef-
fective proxy for ATT (Ibaraki et al., 2019; Mutsaerts et 
al., 2016; Mutsaerts et al., 2020) but does not require 
additional scanning time and is provided as an out-
come parameter by ASL data-processing software such 
as ExploreASL (Mutsaerts et al., 2020). Low sCoV sug-
gests a normal ATT and produces CBF maps that will 
have reliable interpretation. Participants with interme-
diate and high sCoV show higher variability in signal 
across the region of interest in the CBF map, which 
suggests a higher ATT. This variability resulting from 
high ATT can lead to misinterpretation of the CBF map. 
Mutsaerts et al. (2016) found a strong correlation be-
tween the sCoV and ATT in gray matter. Spatial CoV 
was found to be predictive of ATT per individual. Spa-
tial CoV was also found to be associated with age and 
biological sex which are known correlates of perfu-
sion (Esposito et al., 1996; Mutsaerts et al., 2016). Re-
searchers suggest that sCoV used as a proxy for ATT 
provides similar information with more efficient ac-
quisition (Ibaraki et al., 2019). Moreover, in patients 
with prolonged ATT, sCoV may provide more statis-
tically strong information than CBF because it has a 
higher reliability and is less sensitive to individual dif-
ferences in perfusion (Mutsaerts et al., 2016). While a 
promising measure, our understanding of the biolog-
ical relevance of sCoV and its relationship with other 
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metrics relevant to cognitive aging is still early in its 
development. The role of vasculature in cognitive ag-
ing is not well-understood, a situation further compli-
cated by the unreliable nature of CBF in older adults, 
particularly those with vascular pathology. Therefore, 
we set out to characterize the association of sCoV, a 
robust measure of macrovascular function, with other 
key measures related to cognitive aging since the in-
formation regarding macrovascular function provided 
by sCoV may provide a promising complement to CBF 
data.
	 It is clear from previous research that CBF is not 
only a powerful tool for studying cerebral pathology, 
but it can also be an important measure that is pre-
dictive of early-stage cognitive impairment in a variety 
of neurodegenerative problems, vascular diseases, and 
other health concerns such as diabetes (Ibaraki et al., 
2019; Vis et al., 2018). Researchers believe identifying 
macrovascular dysfunction in the early stages will help 
impede the development of major dementia and Alz-
heimer’s disease (Aslan & Lu, 2010; Clark et al., 2017). 
Furthermore, it is noteworthy that CBF reduction has 
been found in the medial temporal and inferior parietal 
regions which are common sites in the development of 
Alzheimer’s disease (Ibaraki et al., 2019). Research from 
Clark et al. (2017) suggests that perfusion is strongly 
dependent on macrovascular components due to their 
effect on ATT as the signal can be greatly compromised 
by prolonged conditions. The additional information 
that ATT contributes to CBF measurements is signif-
icant when dealing with various health concerns be-
cause ATT measurements provide an extra layer of clar-
ity in older populations with compromised vasculature. 
	 This study aims to characterize the relationships 
between sCoV with age, cognition, and vascular risk. 
Macrovascular ASL measures have been found to be 
associated with aging, as both ATT (Liu et al., 2012) and 
sCoV (Mutsaerts et al., 2016) were found to be posi-
tively associated with age. We expect to replicate pre-
vious findings of a positive correlation between sCoV 
and age. We also hypothesize that sCoV is negatively 
correlated with cognitive performance based on the 
assumption that sCoV will complement CBF correla-
tions with cognitive decline due to the inherent con-
nection between vascular components. Finally, given 
that sCoV is a macrovascular measure, we hypothesize 
that sCoV is positively correlated with vascular risk.
 

Methods
Participants

	 The sample was drawn from adult volunteers (N 
= 33, 13 women, M = 67.58, SD = 8.32, range 45-85 
years) from Leiden University in the Netherlands. Leiden 
University Medical Center advertised through clinics 
around the university. All participants had scores ≥ 25 
on the Mini-Mental State Examination (Folstein et al., 
1975), which is considered within the cognitively nor-
mal range (Tombaugh & Mcintyre, 1992). Furthermore, 
all participants performed in the cognitively normal 

range as determined by either clinical assessment or 
performance on Wechsler Memory Scale IV indices of 
no less than 1.5 standard deviations below the norma-
tive mean (Drozdick et al., 2012) for two or more indi-
ces. Exclusion criteria included a history of neurological 
disorders, psychiatric disorders, cardiovascular disease, 
brain injury, cancer, pregnancy, use of psychotropic 
medication, left-handedness, history of brain damage, 
and magnetic resonance contraindications including 
implanted electrical devices (pacemaker) and metal-
lic clips (aneurysm clip). Informed consent was ob-
tained for all measures. Participants were made aware 
that some may experience claustrophobia. Participants 
were also notified that MRI poses no known risks for 
healthy adults who are not pregnant. This study was 
approved by the Committee of Medical Ethics at the 
Leiden University Medical Center.

Procedures

	 All participants were administered three hours of 
neurophysiological tests. Participants were allowed 
breaks as needed throughout testing. MRI testing was 
performed prior to cognitive testing. Cognitive tests 
were administered in a controlled laboratory environ-
ment with paper and pencil or on a computer. Cogni-
tive tests were performed on a separate day than the 
MRI scan. The ASL scan lasted 5 minutes and 29 sec-
onds, near the end of a larger, hour-long MRI session. 
Participants were instructed to stay still in the scanner. 
No questionnaires were given in the scanner during 
the ASL scan. 
	 At the cognitive visit, participants’ blood pressure 
was collected. Global cognitive function was measured 
using the MMSE (Folstein et al., 1975). Memory was 
assessed using the Wechsler Memory Scale (WMS-IV; 
Wechsler, 1945, 2009). Executive functioning was as-
sessed through the Stroop Task (Stroop, 1935). Par-
ticipants completed the Godin Leisure-Time Exercise 
Questionnaire (LTEQ; Godin & Shepard, 1985) to as-
sess physical activity and the Edinburgh Handedness 
Inventory to ensure right-handedness (Oldfield, 1971). 

MRI Data Acquisition
	
	 Participant scanning occurred at the Leiden Insti-
tute for Brain and Cognition on a 3T Philips Achieva TX 
scanner. As part of a larger scanning protocol, PCASL 
images were obtained: 60 volumes (30 control/tag 
pairs), 19 slices, TR = 4000 ms, min TR = 3926ms, voxel 
size = 3.0mm x 3.0 mm x 7.0 mm, labeling duration 
1525 ms, post-label delay = 1650 ms. Background sup-
pression was applied during collection of PCASL im-
ages. Separate M0 calibration images were collected 
for quantification of cerebral blood flow: 19 slices, TR 
= 6000 ms, voxel size = 3.0mm x 3.0 mm x 7.0 mm. 
Additionally, whole-brain T1-weighted structural im-
ages were acquired: 140 slices, TR = 9.7 ms, TE = 4.60 
ms, FA = 8°, FOV = 224 mm, and voxel size = 1.2 mm 
× 1.2 mm × 1.2 mm.
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ASL
	
	 The mechanism of ASL involves labeling or tagging 
arterial blood water molecules by using a radio 
frequency (RF) pulse under the region of interest. 
This RF pulse inverts the inflowing spins within water 
molecules in the blood and decreases the sum of the 
overall net magnetization. During the transit time, 
the inverted spins within the blood water flow into 
the slice of interest and then reduces the tissue water 
magnetization. The signal is proportional to the net 
magnetization vector, so this is also reduced. The 
change in tissue magnetization reflects the amount 
of arterial blood delivered to each voxel in the region 
of interest. The tag image is taken, and this process is 
then repeated without labeling the arterial blood to 
create the control image. The tag and control images 
are then subtracted and what remains is the perfusion 
image (University of Michigan fMRI Laboratory: Arte-
rial Spin Labeling).

Measures

MRI Data Processing
	
	 ASL data were processed using the ExploreASL 
toolbox (https://github.com/ExploreASL; Mutsaerts 
et al., 2020), which runs in a modified version of SPM 
( Wellcome Department of Imaging Neuroscience, 
London, UK; https://www.fil.ion.ucl.ac.uk/spm). First, 
T1-structural images underwent rigid-body registra-
tion to MNI template, and this transformation was also 
applied to ASL and M0 images. Structural images then 
underwent tissue segmentation using the Computa-
tional Anatomy Toolbox (http://www.neuro.uni-jena.de/
cat/) and were resampled to 1.5 x 1.5 x 1.5 mm voxel 
size. Segmented structural tissue images were spatially 
normalized to a common space using DARTEL (Ash-
burner, 2007). 
	 Next, ASL images underwent motion correction 
and registration to the T1 structural image. Pairs of 
tag/control images were subtracted, then averaged 
for each participant into perfusion-weighted images. 
These perfusion-weighted images were then calibrated 
using M0 images to create CBF images. These CBF im-
ages were then used in the calculation of the spatial 
coefficient of variance for each participant.

Spatial CoV
	
Spatial CoV is defined as the standard deviation of CBF 
divided by the mean CBF within the region of interest 
(Mutsaerts et al., 2016). In ExploreASL, we calculated 
spatial CoV in grey matter using the following equation:

sCoV = σ(CBFGM)/μ(CBFGM)×100%

Higher sCoV suggests poorer macrovascular func-
tion. As seen in Figure 1, those with high sCoV have 
greater contrast in the image which we believe to 

reflect macrovascular artifacts in individuals with pro-
longed arterial transit time. The high contrast depicts 
spuriously increased CBF in vascular regions while si-
multaneously showing spuriously decreased CBF in 
other regions. 

Cognition

WMS Delayed Memory Index Score

	 The Delayed Memory Index score is a measure of 
delayed episodic memory performance, calculated us-
ing delayed recall proportional scores (raw score/max 
score) for logical memory, verbal paired associates, de-
signs, and visual reproduction. Episodic memory is de-
scribed as the memory of events occurring at a spe-
cific place and time (Schacter et al., 2009). Higher raw, 
proportional, and index scores all indicate better per-
formance. Logical memory was measured by telling 
participants two stories (one is repeated twice) that 
participants must retell. Design memory was measured 
by participants being tested on their memory of loca-
tions of several items on a grid and then presented 
with a blank grid to place cards with the correct de-
signs in their subsequent locations. Verbal paired asso-
ciates were measured by reading a series of word pairs 
to participants, and after delay, they are given the first 
word in the pair and must recall the paired word. Vi-
sual reproduction was measured by having participants 
observe geometric pictures of increasing complexity 
for a brief period and then draw them from memory.

Stroop Ratio Score

	 The Stroop task (Stroop, 1935) engages aspects of 
executive function including interference control, pro-
cessing speed, and working memory. The Stroop task 
was administered to participants in three stages. First, 
participants were asked to read a list of color words 
(e.g., red, blue, green) written in black ink as fast as 
they could. Next, they were asked to name a list of 
colors as fast as they can (color page). Finally, they 
were presented a list of color words written in col-
ored ink, in which the color of the ink and the color 
described by the word were incongruent (color-word 
page). The participant was instructed to read the color 
of the ink that the word was printed in regardless of the 
word. Each portion of this test was timed, and errors 
were recorded. We calculated the Stroop ratio score 
as the ratio between the time to read the Stroop (col-
or-word) page divided by the time to read the color 
page, such that higher ratios indicate greater interfer-
ence caused by incongruency and therefore poorer ex-
ecutive control.

Vascular Risk

Pulse pressure

	 Pulse pressure was calculated by taking the dif-
ference between systolic blood pressure and diastolic 



13urjp.psych.ucla.edu

CHARACTERIZING SPATIAL COEFFICIENT OF VARIATION

blood pressure. A low pulse pressure is <40 and can 
indicate decreased cardiac output. A high pulse pres-
sure is >60. As people age, arteries begin to harden, 
and pulse pressure increases in general. High pulse 
pressure is associated with risk of stroke or heart at-
tack, especially in men (Seladi-Schulman, 2017). 

Mean Arterial Pressure

	 Mean arterial pressure is defined as the pressure 
in 	 the patients’ arteries during a cardiac cycle (Bon-
sall, 2011). It is considered a measure of perfusion to 
the body’s vital organs. Mean arterial pressure was cal-
culated by adding ⅓ systolic blood pressure and ⅔ di-
astolic blood pressure, as noted in the equation below:

MAP = Systolic BP + (2*Diastolic BP)/3

Modified Vascular Risk Score

	 We calculated a composite modified vascular risk 
score using measures of hypertension, body mass in-
dex, smoking factors, blood pressure, and physical ac-
tivity. Modified vascular risk accounts for the level of 
physical activity measured by Godin LTEQ physical ac-
tivity questionnaire in which the participants disclose 
the total number of minutes per category of exercise 
per week. Level of physical activity is known to lower 
overall vascular risk. Our equation for modified vascu-
lar risk score was:

V R m o d  =  H y p e r te n s i o n  +  ( ( Sys to l i c  B l o o d  Pre s -
sure-120)/20) + (BMI/20) + Smoking - ((∑LTEQ /4)/7)

and used the following measures: hypertension (current 

hypertension diagnosis/anti-hypertensive medication, 
1= yes, 0=no); systolic blood pressure: < 120 is con-
sidered in the normal range, body mass index (BMI); 
BMI is a measure of body fat calculated as the ratio 
of weight and height. BMI = weight in kg / height in 
m2. 18.5-25 is considered the healthy range; smok-
ing: 1=yes, 0=no; ∑LTEQ = (# of 15-minute blocks of 
Strenuous Exercise / week) + (# of 15-minute blocks of 
moderate exercise / week) + (# of 15-minute blocks of 
mild exercise / week). A higher modified vascular risk 
score reflects greater vascular risk.

Statistical Analysis

	 Statistical analyses were performed in SPSS v25. We 
initially examined relationships between sCoV and mea-
sures of interest using bivariate correlation. Pearson’s 
correlation coefficient was calculated sCoV and the fol-
lowing: age, WMS Delayed Memory Index Score, Stroop 
ratio, pulse pressure, mean arterial pressure, and mod-
ified vascular risk score. For correlations which reached 
statistical significance, we then planned to build a re-
gression model to re-examine any significant asso-
ciations after controlling for age and biological sex. 
These variables were controlled for due to the associ-
ations that were previously found between sCoV with 
age and biological sex (Mutsaerts et al., 2016) and the 
correlates between perfusion with age and biological 
sex (Biagi et al., 2007; Espositio et al., 1996).
 

Results
Spatial CoV and Age

	 We first assessed the relationship between sCoV 
and age using bivariate correlation. Spatial CoV 

Note. (A) Low sCoV is depicted. There is a generally even spatial distribution of signal across grey matter, indicating that la-
beled blood had sufficient time to perfuse throughout grey matter before the images were taken. (B) Reflects intermediate 
sCoV which shows increased variability in the signal. (C) High sCoV is depicted as some regions show very high signal and 
others low signal. This reflects that labeled blood that has not yet perfused throughout grey matter, putatively as a result of 
reduced macrovascular function.

Figure 1

Levels of sCoV in CBF Maps
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correlated positively with age (r = 0.427, p = 0.013; 
Figure 2).

Episodic Memory and Age
	
	 We assessed the relationship between episodic 
memory and age next, also using bivariate correla-
tion. The association between age and episodic mem-
ory had a significant negative correlation (r = -0.523, 
p = 0.002).

Spatial CoV and Cognition

	 To assess the relationship between sCoV and cogni-
tion, we correlated sCoV with the WMS Delayed Mem-
ory Index score as a measure of episodic memory per-
formance, and sCoV with Stroop ratio as a measure of 
executive function performance. Spatial CoV showed a 
moderate, statistically significant negative correlation 
with a WMS Delayed Memory Index score (r = -0.439, 
p = 0.015; Figure 3) but did not show a significant cor-
relation with Stroop ratio (r = 0.075, p = 0.677).
	 We further examined the relationship between 
sCoV and episodic memory by testing a linear regres-
sion model with sCoV as the criterion variable, and 
WMS Delayed Memory Index score, age, and biolog-
ical sex as predictor variables. The overall model was 
significant (F(3,26) = 5.71, p = 0.004). After correcting 
for age and biological sex, there was a small associa-
tion between WMS Delayed Memory Index score and 
sCoV, which was no longer statistically significant (β 
= -0.200, p = 0.269, rp = -0.216). Notably, when con-
trolling for episodic memory and biological sex, there 
was a significant positive association between age and 
sCoV (β = 0.379, p = 0.040, rp = 0.390). There was also a 
significant effect of biological sex on sCoV (β = 0.343, 
p = 0.036). A post hoc comparison of marginal means 
found that this effect was driven by men (M = 81.41 
± 3.41) having higher sCoV than women (M = 69.32 ± 
4.19).

Spatial CoV and Vascular Risk

	 To assess the relationship between sCoV and vascu-
lar risk, we correlated sCoV with pulse pressure, mean 
arterial pressure, and a composite modified vascular 
risk score. Spatial CoV showed small correlations which 
did not achieve statistical significance with pulse pres-
sure (r = 0.285, p = 0.114), mean arterial pressure (r = 
0.268, p = 0.138), and modified vascular risk (r = 0.185, 
p = 0.318).
 

Discussion
 
 	 In the present study, we sought to characterize 
sCoV, a recently developed macrovascular measure 
derived from ASL data, in the context of cognitive ag-
ing. To this end, we examined the relationship between 
sCoV and several measures relevant to cognitive ag-
ing: age, cognitive performance, and vascular risk. Our 

main findings reflect that poorer macrovascular func-
tion, as in prolonged arterial transit time, due to age 
may be reflected by increased sCoV measurements. 
Additionally, we found a decline in episodic memory 
performance related to high levels of sCoV; however, 
this relationship was no longer significant after con-
trolling for age and gender which are two known cor-
relates of sCoV (Mutsaerts et al., 2016; Mutsaerts et al., 
2020). 
	 Our study found that poorer macrovascular func-
tion as indicated by higher sCoV is associated with 
poorer episodic memory. This is important because as 
people age, they tend to display poorer macrovascu-
lar function (Mutsaerts et al., 2016; Mutsaerts, 2020) 
which may lead to early stages of cognitive dysfunc-
tion as seen in Alzheimer’s and other dementias. This 

Figure 2

Associations of Spatial CoV with Age 

Note. Spatial CoV correlated positively (r = 0.427, p = 0.013) 
with age. As age increases, participants tend to have higher 
sCoV.

Figure 3

Spatial CoV and Episodic Memory

Note. Spatial CoV correlated negatively (r = -0.439, p = 
0.015) with a measure of episodic memory. As episodic 
memory performance increased on the WMS Delayed 
Memory task, sCoV scores tended to decrease.
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phenomenon highlights the strong negative relation-
ship we found between age and episodic memory per-
formance, suggesting that the older participants in this 
group to some extent may already be experiencing 
cognitive decline. The positive relationship between 
sCoV and age is a replication of previous findings (Mut-
saerts et al., 2016; Mutsaerts et al., 2020). Our sample 
uncovered a relationship between sCoV and age with 
a similar effect size as seen in Mutsaerts et al. (2016). 
Our finding that sCoV is predictive of diminished epi-
sodic memory performance is significant to aging re-
search because episodic memory loss is often the first 
complaint of cognitive aging (Grady, 2012; Harada et 
al., 2013; Vis et al., 2018). Higher sCoV levels predict 
diminished cognitive performance on episodic mem-
ory tasks, and in general sCoV is predictive of memory 
performance. If age and gender are not considered as 
variables, the overall effect is reduced, which suggests 
they may be important moderators that contribute to 
strengthening the relationship between sCoV and cog-
nitive decline in episodic memory tasks. It is important 
to note that although biological sex does play a role 
in our findings, there are discrepancies in the litera-
ture regarding the impact of gender on cerebral perfu-
sion and cognitive state must be considered (Esposito, 
1996). Although Esposito (1996) found higher global 
CBF measurements in biological females generally, the 
sex differences were only seen during frontal lobe tasks 
and not sensorimotor control tasks. Moreover, within 
the frontal lobe tasks there was great variance in the 
results. This suggests that different conclusions may 
have been formed due to the nature of the task rather 
than reflecting different levels of global CBF between 
males and females. 
	 The finding that higher sCoV scores are indica-
tive of poorer macrovascular function and are asso-
ciated with age-related decline in episodic memory 
suggests that sCoV is a valuable hemodynamic mea-
sure that provides information about age and cogni-
tive function. In other words, including sCoV may pro-
vide a more complete understanding of CBF. It is known 
that age-related decline in CBF provides clinically rel-
evant information as it has been predictive of worse 
performance on tasks measuring executive function, 
processing speed, working memory, reasoning, and 
episodic memory (Ibaraki et al., 2019; Vis et al., 2018), 
plus lower CBF in the medial temporal and inferior pa-
rietal regions may be connected to the development 
of Alzheimer’s disease (Ibaraki et al., 2019). Therefore, 
the use of sCoV in complement to CBF can be useful 
in clinical applications in aging populations or with pa-
tients who have compromised vasculature. 
	 We did not find a significant relationship between 
sCoV and executive function that would mirror pre-
vious findings between low CBF and diminished ex-
ecutive function performance (Vis et al., 2018). One 
explanation of this is that executive function is mul-
tifaceted and is composed of working memory, flexi-
ble thinking, and self-regulation. Moreover, additional 
measures beyond the Stroop ratio may be needed to 

fully understand this complex function. It is notewor-
thy that although age was not able to predict perfor-
mance on Stroop ratio score in this sample, suggest-
ing that participants did not face cognitive deficits in 
executive functioning in general, higher age was found 
to be highly predictive of diminished episodic memory 
performance. Current research supports this finding as 
episodic memory loss is a more common side effect of 
aging (Grady, 2012; Harada et al., 2013; Vis et al., 2018). 
Additionally, the Stroop Ratio score only reflects some 
aspects of executive function, such as interference con-
trol and working memory (Stroop, 1935), which is one 
of the main components of executive function and is 
highly correlated with processing speed (Kim & Park, 
2015); however, executive function also encompasses 
processes such as planning and decision-making (Di-
amond, 2012; Vis et al., 2018).
	 Surprisingly, the associations between sCoV and 
measures of vascular risk were also small, and not sta-
tistically significant. While the correlation between ag-
ing and CBF have been well researched (Biagi, 2017; 
Grady, 2012; Vis et al., 2018), less is known about the 
relationship between cognitive aging and cerebro-
vascular factors. Aging and cerebrovascular risk have 
been associated with slower blood velocity within large 
arteries which may confound perfusion results. Ken-
nedy and Raz (2019) found that vascular risk factors, 
such as ATT, were associated with reduced white mat-
ter anisotropy beyond the effects of age. White mat-
ter is composed of myelinated axons and deterioration 
of the white matter is linked to cognitive impairment 
(O’Brien, 2014) while anisotropy refers to the coherent 
directionality of water molecules in the brain and plays 
an important role when it comes to the development 
of injury (De Erausquin & Alba-Ferrara, 2013). More-
over, delayed ATT is related to greater spatial variance 
which suggests that individual hemodynamic variables 
play a larger role in determining perfusion than previ-
ously thought (Mustaerts et al., 2016; Mustaerts et al., 
2020; Robertson et al., 2017). 
	 Although we did not find a strong correlation be-
tween our vascular measures and sCoV in a healthy 
population, sCoV may still be insightful for those with 
diseases such as hypertension, which we were unable 
to capture as one of our exclusion criteria. Limiting the 
use of vascular risk measures in a healthy population, 
while excluding those with vascular health defects may 
explain the weak correlation found in this study. This 
suggests the need for future research using sCoV as 
a measure of macrovascular function to consider in-
cluding using participants that have hypertension or 
other vascular diseases as this may yield stronger cor-
relations between vascular measures and sCoV.
	 This study was limited by a small sample size that 
was composed of healthy older adults. Additional stud-
ies that included participants with vascular health issues 
may yield a larger association between vascular risk fac-
tors and sCoV. Given that spatial CoV has shown prom-
ise in populations with increased ATT, mainly found 
in those with hypertension and other diseases, future 
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studies should include both healthy individuals and 
those with hypertension or other diseases that impact 
vascular function. Limiting our sample to only cog-
nitively healthy individuals may have contributed to 
weaker associations between sCoV and measures of 
executive function; therefore, a population with mild 
cognitive impairment due to aging may also provide 
useful insight into the relationship of sCoV and age ef-
fect on cognition. Additionally, future studies compar-
ing younger and older participants and their respective 
levels of sCoV may provide assistance in quantifying 
cognitive aging. Spatial CoV is limited by its novelty 
and uncertainty of validity and would benefit from fur-
ther research in an attempt to confirm that it provides 
the cognitive and vascular information that it is be-
lieved to provide.
	 Spatial CoV is a novel parameter that was, until re-
cently, disregarded as noise in CBF data and has histor-
ically been overlooked as a nuisance in the data and of-
ten thrown out. We believe that this measure provides 
relevant insight that is complementary to our current 
measures of CBF; however, the novelty of the measure 
does require caution in its application. The reliability 
and validity of sCoV have not been thoroughly deter-
mined, and additional studies are needed to determine 
the true value of the measure. With further research, 
this measure may have important clinical implications 
as an early diagnostic tool for age-related cognitive 
impairment such as dementia and Alzheimer’s disease.
 

Conclusion

	 In characterizing the relationships between sCoV 
and other variables relevant for cognitive aging, we 
found that sCoV is correlated positively with age and 
negatively with a measure of episodic memory perfor-
mance. This implies that sCoV may be useful in study-
ing the role of vasculature in cognitive aging by re-
flecting individual differences in ATT which CBF does 
not account for. In this way, sCoV provides comple-
mentary macrovascular information to the microvas-
cular measure of perfusion provided by CBF, which can 
be unreliable in older adults with vascular pathology. 
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Cervical cancer (CC) is the second most common cancer and the leading cause of death among 
Honduran women, yet less than half of them utilize CC screening services. This study determined the 
psychological attributes influencing CC screening intention and behaviors of rural Honduran women, 
using the theory of planned behavior (TPB). A sample of 249 women recruited from a community 
service center completed questionnaires assessing demographics and TPB components (e.g., attitudes, 
subjective norms, perceived behavioral control). Descriptive statistics, correlations, and structural 
equation modeling were applied to examine the study variables and evaluate the utility of TPB in 
predicting CC screening intention and behaviors. The TPB model proved to fit the data well [χ2 (2) 
= 2.16, p = .34, CFI = .99, TLI = .99, SRMR = .02, RMSEA = .02], and explained 53% of the variance in 
intention and behaviors. Attitude, subjective norms, perceived behavioral control, and past behavior 
were positively associated with the intention to get screened (p < .001), which in turn influenced 
behaviors (p = .02). However, there was no significant direct influence from perceived behavioral control 
(β = .03) and past behavior (β = .08) to actual behaviors. The findings suggest that rural Honduran 
women’s CC screening behaviors tend to be more influenced by their attitudes and their perceived 
social influence from significant others, rather than their perceived controllability and past behavior of 
the screening. The findings highlight the importance of developing culturally appropriate TPB-based 
interventions that can maximize CC screening intention and behaviors among rural Honduran women.

Keywords: Cervical cancer screening, theory of planned behavior, cross-cultural study, public health, 
preventative healthcare, Latino and Hispanic healthcare. 

Cervical cancer (CC) is the most common type of cancer 
and the leading cause of death among women in the de-
veloping world (Arbyn et al., 2020). According to the In-
ternational Agency for Research on Cancer (IARC, 2018), 
Latin America and the Caribbean have one of the world’s 
highest incidence and mortality rates for this disease, and 
these rates are at their highest in the sub-region of Central 
America. Honduras has the third highest CC incidence in 
Central America, and CC is the second most common can-
cer and the leading cause of mortality among Honduran 
women (International Agency, 2014; Human Papillomavirus 

[HPV] and Related Disease Report; 2019). Current estimates 
indicate that 14.7% of women in the general population 
of Honduras either have an HPV-16 or an HPV-18 infec-
tion at a given time, and 53.5% of invasive CCs in Hondu-
ras are attributed to HPVs 16 or 18 (ICO/IARC Information 
Centre on HPV and Cancer, 2019). Despite these high CC 
incidence and mortality rates, the majority of women in 
Honduras, especially those living in rural areas, have not 
received screening for early detection and/or prevention 
of CC. Recent estimates show that only 42% of Honduran 
women reported ever having a CC screening (Pryor et al., 
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Cervical cancer (CC) is the most common type of cancer 
and the leading cause of death among women in the de-
veloping world (Arbyn et al., 2020). According to the In-
ternational Agency for Research on Cancer (IARC, 2018), 
Latin America and the Caribbean have one of the world’s 
highest incidence and mortality rates for this disease, and 
these rates are at their highest in the sub-region of Central 
America. Honduras has the third highest CC incidence in 
Central America, and CC is the second most common can-
cer and the leading cause of mortality among Honduran 
women (International Agency, 2014; Human Papillomavi-
rus [HPV] and Related Disease Report; 2019). Current esti-
mates indicate that 14.7% of women in the general pop-
ulation of Honduras either have an HPV-16 or an HPV-18 
infection at a given time, and 53.5% of invasive CCs in Hon-
duras are attributed to HPVs 16 or 18 (ICO/IARC Informa-
tion Centre on HPV and Cancer, 2019). Despite these high 
CC incidence and mortality rates, the majority of women 
in Honduras, especially those living in rural areas, have not 
received screening for early detection and/or prevention 
of CC. Recent estimates show that only 42% of Honduran 
women reported ever having a CC screening (Pryor et al., 
2017), compared to 81.1% of women in the United States 
(U.S.; National Institute of Health [NIH], 2020). Honduras 
is a developing country facing tremendous challenges in 
delivering healthcare to rural regions, and multiple factors 
may have contributed to low screening numbers within 
this population (Onega et al., 2016). Many women, for ex-
ample, experience several barriers to healthcare access 
such as lack of transportation. Rural women in Honduras 
report the need to travel by foot, and for many hours, to 
receive medical attention. Unfortunately, the reasonable 
lack of motivation to overcome these and other obstacles 
to access medical attention could be a large reason why 
this population has not been screened as frequently for 
CC (Onega et al., 2016).     
	 CC screenings are predominantly responsible for the 
decreased incidence and mortality of CC among women 
around the world (Landy et al., 2016; Roncancio et al., 2015; 
Vicus et al., 2014). Since most CC can be prevented through 
routine CC screenings and successfully treated if detected 
early (Centers for Disease Control and Prevention, 2014), 
encouragement of screening among Honduran women is 
vitally important. Regular Papanicolaou (Pap) smear screen-
ings, although at times uncomfortable, are relatively pain-
less procedures that can prevent CC by detecting treatable 
precancerous abnormalities and lesions before they be-
come cancerous (Crosbie, 2018). Cancer screening guide-
lines strongly suggest that women get a Pap smear every 
three years from the ages of 21-65, with more frequent 
testing if abnormalities are found, and end CC screening 
at the age of 65 only if they have maintained a regular 
screening schedule for the last 10 years and precancers 
have not been found in the last 20 years (Lindenberg Can-
cer & Hematology Center, 2021). Following the suggested 

guidelines greatly reduces the probability of a fatality from 
cervical cancer and is highly important to realize adequate 
public health standards. 
	 Increasing participation in CC screening among Hon-
duran women should decrease the occurrence and fatal-
ity of CC by enabling early diagnosis and treatment. Yet, 
in order to increase screening participation, discerning 
which factors are most influential in predicting screening 
behavior is necessary to develop the appropriate interven-
tions that increase adherence to CC screening (Walker et 
al., 2006). A few studies have explored factors influencing 
the CC screening behaviors of Honduran women, especially 
those living in rural areas (e.g., Garrett & Barrington, 2013; 
Onega et al., 2016). However, to the best of our knowl-
edge, previous research has not examined the CC screen-
ing behaviors of Honduran women applying established 
health behavior models or theories. By incorporating ex-
isting models or theories, which have a substantial role in 
explaining phenomena under study, we can better under-
stand the factors that underlie women’s intentions to en-
gage in CC screening behavior (Radecki-Breitkopf & Pear-
son, 2009; Roncancio et al., 2013). Accordingly, this study 
aims to explore psychological attributes influencing CC 
screening intentions and behaviors of women living in ru-
ral Honduras, using the existing theory of planned behav-
ior (TPB) (Ajzen, 1991).

Overview of the Theory of Planned Behavior

	 The TPB was originally derived from the expectan-
cy-value model, which encompasses an individual’s mo-
tivation, expectations, and goals. It is a cognitive-motiva-
tional health behavior model that encompasses three main 
components to explain behavioral intentions and, subse-
quently, one’s likelihood to partake in a certain health be-
havior. These three main components include attitudes (the 
extent to which the participant views the expected outcome 
as positive or negative), subjective norms (the normative 
code of behavior in a large group context), and perceived 
behavioral control (one’s perceived ability to execute the 
behavior). The TPB posits that these three components can 
predict a person’s behavioral intentions, and in turn, their 
behavioral intention directly influences the likelihood of 
completing the behavior (Francis et al., 2004). 
	 As a general rule, the more positive the attitude and 
subjective norm, and the greater the perceived control, 
the stronger should be an individual’s intention to actually 
perform the corresponding behavior. Attitudes are a func-
tion of an individual’s salient behavioral beliefs that rep-
resent, in part, the perceived likely positive (or negative) 
consequences of the behavior (e.g., obtaining a CC screen-
ing can detect CC early). Subjective norms are a function 
of normative beliefs, which tend to be based on specific, 
salient perceptions of others’ preferences about whether 
one should engage or not in a particular behavior (e.g., 
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my husband thinks I should get a CC screening). Finally, 
perceived behavioral control is based on beliefs concern-
ing access to the necessary resources and opportunities 
to perform the behavior successfully (e.g., I can easily ac-
cess a clinic where I can get a CC screening). If a patient 
does not feel like they could obtain adequate and/or help-
ful treatment for an illness, it may not logically follow to 
seek diagnosis. 
	 Several studies have successfully used the TPB to pre-
dict and explain various health- related behaviors, such as 
seeking general health care services, obtaining breast and 
colorectal cancer screenings, and engaging in physical ac-
tivity (LaMorte, 2019; Sheeran et al., 2001). A meta-analy-
sis comparing the utility of different well-known theories 
and models, such as the Health Belief Model and Social 
Cognitive Theory, has revealed that the TPB appears to 
show the strongest and most consistent predictive ability 
of health behavior intentions, compared to other theories 
and models (Conner et al., 2000). Of interest to the current 
study, the TPB has specifically modeled CC screening in-
tentions and behaviors in various cultures. That is, several 
studies have successfully predicted CC screening behav-
ior among different populations with various cultural back-
grounds, including Latina women in the U.S. (Roncancio et 
al., 2015) and women in Iran (Jalilian & Emdadi, 2011), Ethi-
opia (Abemacha, et al., 2019), and Indonesia (Anggraeni 
et al., 2016), to name a few examples. A study of interest 
that applied an expanded model of the TPB (Roncancio 
et al., 2015) found that not only the TPB components, but 
other variables (e.g., culture) also played a significant role 
in predicting CC screening. This finding highlights the im-
portance of taking into account additional components 
along with subjective norms, attitudes, and perceived be-
havioral control in exploring the role of TPB on CC screen-
ing intention and behaviors. 
	 As the aforementioned results suggest, the TPB may 
provide health providers with valuable information on the 
relative importance that attitudes, subjective norms, and 
perceptions of behavioral control may have on the predic-
tion of CC screening intentions and actual behavior. For 
example, consider a case where attitudes would be a bet-
ter predictor of CC screening intentions and behavior than 
subjective norms and perceptions of behavioral control; 
it would seem reasonable to direct interventions, such as 
group educational opportunities, at modifying attitudes to-
wards CC screening in an attempt to make attitudes more 
favorable, thus affecting intentions and behavior. 
	 As a model, TPB is consistent across cultures, but the 
fact that certain factors change in strength across cultures 
and can reveal culturally significant differences cannot be 
denied. Although the TPB has shown to be reliable and 
consistent in its applicability, researchers have still found 
variability in predicting and/or explaining health behaviors 
using this model due to variations across different cultures 
on the importance given to attitudes, subjective norms, 

and perceived behavioral control (Walker et al., 2006). In 
addition, methodologies and the approach toward top-
ics of interest when using this particular health behavior 
model have necessitated culturally specific adaptations to 
produce equivalency among different populations (Beaton 
et al., 2000). To this end, exploring health behaviors such 
as CC screening behaviors using the TPB in different cul-
tural contexts and groups is important to improve pub-
lic healthcare, particularly in regions where less is known 
about the extent to which the TPB components affect be-
havioral intentions and subsequent behaviors. By ground-
ing this research in a theory-based approach, we intend 
to add to current literature by providing a greater under-
standing of the complex phenomena under investigation 
and the foundations for the development and implemen-
tation of intervention strategies that facilitate preventive 
behaviors such as CC screening (Polit & Beck, 2017). To the 
best of our knowledge, no previous research has incorpo-
rated the TPB to explore the underlying factors that are 
most pertinent to predicting CC screening intentions and 
behaviors in a rural region of Honduras where CC screen-
ing rates are particularly low. 
	 The current investigation not only aims to establish 
the applicability of the TPB in Honduras, but also aims to 
identify which factors are the most important for predicting 
screening behaviors in a region where screening rates are 
particularly low. Based on the premise that the TPB con-
structs have consistently predicted a wide range of health 
behaviors, including CC screening in Latina and Mexican 
women of similar cultural demographic backgrounds as 
women in Central America (Fernandez-Esquer, 2003), we 
can reasonably assume that the TPB will significantly pre-
dict CC screening intention and behaviors among women 
of rural Honduras. More specifically, we expect that atti-
tudes, subjective norms, and perceived behavioral control 
would predict behavioral intentions to receive a CC screen-
ing and, subsequently, actual screening behavior in a sam-
ple of rural Honduran women.

Methods

Participants and Procedure

	 A total of 249 women living in a rural area in Hondu-
ras were recruited to participate in this study. All partici-
pants were recruited during a temporary medical aid clinic 
that offered various free medical services, including Pap 
smear screening services after general consultation. Women 
were approached and asked to participate in this study as 
they waited for their consultation after completing a ge-
neric medical triage to enter the clinic. Women were se-
lected to participate in this study if they were 18 years of 
age or older and able to understand and speak Spanish. A 
native Spanish speaker trained by the primary researcher 
approached the women visiting the temporary medical aid 
clinic, asked whether they were eligible to participate in 
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this study, and, if eligible, administered a survey question-
naire to them. To avoid miscommunication, we had native 
speakers trained by the primary researcher to distribute 
and/or read the consent form to the women and ask them 
to voluntarily complete the questionnaire without com-
pensation. For those who were illiterate, native speakers 
orally administered the questionnaire. This study was con-
ducted with the approval from the University of Oklahoma 
Institutional Review Board. All participants completed an 
informed consent form prior to partaking in the study in 
accordance with APA ethical standards. 
	
Measures
	
	 All measures used in the study were adopted from 
previous literature and designed to be appropriate for the 
current study’s aims. They were created and reviewed by 
the entire research team and translated to Spanish from 
an original English version by one of the researchers in 
this study. A team of local health professional employees 
of the organization that hosted the clinic in Honduras re-
viewed and revised all the measures to ensure that they 
were ethical and culturally-sensitive. 

Attitudes

	 Attitudes toward CC screening were measured using 14 
items. All items in this scale loaded significantly onto the la-
tent attitudes factor (all p < .001). The scale included items 
such as “A Pap Smear is necessary” and “A Pap Smear will 
threaten my privacy.” Participants responded on a Likert-
scale ranging from 1 (Strongly disagree) to 5 (Strongly 
agree). The reliability for this scale was acceptable (Cron-
bach’s α = .72).

Perceived Behavioral Control (PBC)

	 To create a scale of perceived behavioral control, we 
used 10 items to create a latent PBC factor. All items loaded 
significantly onto the latent factor (all p < .001). This scale 
included items such as, “I am confident that I can schedule 
a Pap Smear appointment and keep it,” and “I would find 
it easy to follow up on recommended treatments result-
ing from a Pap Smear.” Participants responded on a Likert-
scale from 1 (Strongly disagree) to 5 (Strongly agree). The 
reliability for this scale was satisfactory (Cronbach’s α = 
.84).

Subjective Norms (Social Influence)

	 To create a scale of social influence, we used six items. 
Participants responded on a Likert-scale from 1 (Strongly 
disagree) to 5 (Strongly agree) to items such as, “My family 
thinks I should have regular Pap Smears,” and, “My closest 
friends think I should have regular Pap Smears.” The reli-
ability for this scale was satisfactory (Cronbach’s α = .83).

Behavioral Intentions (Intent)

	 To create a scale of CC screening behavioral inten-
tions, we used three items to create a latent Intent factor. 
All items loaded significantly onto the latent factor (all ps 
< .001). This scale included items such as, “I intend to have 
a Pap Smear in the next year,” and “I will continue to fol-
low recommended, routine Pap Smears.” Participants re-
sponded on a Likert-scale from 1 (Strongly disagree) to 5 
(Strongly agree). The reliability for this scale was satisfac-
tory (Cronbach’s α = .87).

CC Screening Behavior

	 In order to assess whether or not women would re-
ceive a screening, we used a single item, asking women, 
“Are you getting a Pap Smear today?” Women responded 
on a binary scale (1 = Yes, 2 = No). Although it does not 
measure actual behavior, we used this measure as a proxy 
of behavior, since women attending the aid clinic had a 
clear understanding of the services offered by the clinic 
and what services they wanted to obtain during their visit. 
TPB studies that use a cross-sectional design (like the cur-
rent study) are not able to measure actual behavior. This is 
only possible if there is a follow-up point on the data col-
lection. Thus, most previous cross-sectional studies focus-
ing on the applicability of the TPB have used participants’ 
intention to engage in the behavior or past behavior as a 
proxy measure of actual behavior (Roncancio et al., 2013). 
We use a similar approach in this study by measuring par-
ticipants’ decision to obtain a Pap smear that same day as 
a proxy measure of their actual behavior.

CC Screening Past Behavior
	
	 CC screening past behavior was assessed with a sin-
gle item that asked women, “Have you had a Pap Smear 
in the past three years?” Women responded on a binary 
scale (1 = Yes, 2 = No).

Data Analysis

	 All preliminary data analyses were conducted using the 
SPSS statistical software (Version 27.0). Descriptive statis-
tics were applied to obtain information about the demo-
graphic characteristics of the sample and to examine the 
distributions of the TPB components (i.e., attitudes, sub-
jective norms, perceived behavioral control, and intention). 
Correlation coefficients and Cronbach’s alpha were ob-
tained to determine the relationship across the study vari-
ables and estimates of reliability of the TPB components, 
respectively. All subsequent analyses were conducted us-
ing Mplus statistical software (Version 8.3: Muthen & Mu-
then, 2018) to determine whether the TPB components pre-
dicted CC screening intention and behavior among rural 
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Honduran women. The degree to which the TPB model fits 
the data was estimated using the following parameters: 
(a) relative chi-square statistic (χ2/df ratio), (b) compara-
tive fit index/Tucker–Lewis index (CFI/TLI), (c) root mean 
square error of approximation (RMSEA), and (d) standard-
ized root mean square residual (SRMR). Although there are 
no clear cutoff criteria for accepting a model as appropri-
ate, it is generally agreed in the literature that (a) a value 
of χ2/df less than 3 is acceptable; (b) values of the CFI/
TLI greater than 0.95 are considered excellent model fit, 
and those between 0.90 and 0.95 are acceptable; (c) val-
ues of the RMSEA less than 0.05 indicate excellent model 
fit, values of 0.05-0.08 are acceptable, and values greater 
than 1.00 indicate poor fit, and (d) values of the SRMR less 
than 0.08 are considered acceptable (Bentler, 1990). The 
2-path mediated direct and indirect effects from the TPB 
components through intention to predicted behavior are 
indicated in Figure 1.

Results

Sample Characteristics

	 Women in the study were, on average, 35 years old 
(SD = 12.40), with ages ranging from 18 to 76 years old. 
The majority of women were married or in a relationship 
with their partner (77%), sexually active (68%), and had at 
least one or more children (93%). Most women indicated 
that they were comfortable around doctors (96%), trusted 
their doctors (97%), rated their accessibility of health care 
services/resources good or very good (79%), but worried 
about payment of doctor visits (98%). Approximately 67% 
of women indicated that they have had a CC screening 
within the past three years and 30% of women indicated 
that they were going to get a screening on the day the 
survey was conducted. It is important to specify that these 
percentages were overlapping. That is, some women who 
have had a CC screening in the past three years (30% of the 
sample) have also decided to have a CC screening during 
the day the survey was conducted. Table 1 provides de-
tailed information about characteristics of the participants.

Relationship Between TPB Components and CC 
Screening Intention and Behaviors

	 A series of correlations revealed that there was a pos-
itive relationship between intention and attitudes (r = .59, 
p < .001), subjective norms (r = .35, p < .001), and per-
ceived behavioral control (r = .45, p < .001). In turn, inten-
tion was positively related to behaviors (r = .48, p < .001). 
This indicates that women who hold a positive attitude, 
more social pressure from significant referents (e.g., hus-
band/partner), and high levels of confidence (i.e., PBC) to-
ward CC screening uptakes were likely to intend to obtain 
the screening, which ultimately led to actual behaviors of 
the screening. Women who were sexually active were more 

likely to hold a positive attitude (r =.26, p < .001), social 
pressure (r = .26, p < .001), and intention (r = .31, p < .001) 
to obtain CC screening. Importantly, women’s past history 
of CC screening was positively associated with all four TPB 
components (i.e., attitudes, subjective norms, PBC, and in-
tention: r = .25 - .52, p < .001).
	 To assess the reliability of TPB in predicting CC screen-
ing intention and behavior, all four TPB components were 
included into the model and estimated using Mplus. As 
posited by Ajzen (1991), indirect paths were structured 
from attitudes, subjective norms, and PBC to behavior via 
intention, and direct path was structured from PBC to be-
havior. Indirect paths depict causal effects of prior vari-
ables onto subsequent variables that transit through one 
or more mediating variables; whereas direct paths depict 
causal effects directly flowing from prior variables onto 
subsequent variables (Kline, 1998). Additionally, a past 
behavior variable (i.e., history of CC screening within the 
past three years) was added in the model to determine its 
effect on intention and behavior. The variable was added 
because (a) Ajzen (1991) posits that a past behavior is one 
of the best predictors of future behavior and can be used 
to better comprehend the sufficiency and predictive ac-
curacy of the TPB, and in fact (b) our data show that the 
past behavior had significant correlations with all four TPB 
components.
	 The result of Mplus revealed that the model fit the ob-
served data adequately [χ2 (2) = 2.16, p = .34, CFI = .99, TLI 
= .99, SRMR = .02, RMSEA = .02, 90% CI = 0.000 to 0.130]. 
The model explained 50% of the variance in intentions to 
receive a CC screening and an additional 3% of the vari-
ance in actual behaviors of CC screening. As postulated, 
all direct path coefficients among the TPB components, 
which are the paths from attitudes, subjective norms, and 
PBC to intention (β = .41, p < .001; β = .17, p < .001; β = 
.21, p < .001, respectively), and from intention to behavior 
(β = .18, p = .02) were significant. The only path that was 
not significant was  the direct path from PBC to behavior 
(β = .03, p = ns). The direct path from past behavior to in-
tention (β = .22, p < .001) was significant, while the direct 
path from past behavior to behavior was not significant (β 
= .08, p = ns).
	 To determine specific indirect pathways, we utilized 
the bootstrap resampling method for confidence inter-
vals (CIs) of the indirect effects, which are interpreted to 
be significant at p < .05 if the interval does not contain the 
integer 0. This method was utilized due to the superiority 
of bootstrapping to other confidence interval estimation 
methods (MacKinnon et al., 2004; Williams & MacKinnon, 
2008). The analysis revealed that the 2-path mediated ef-
fect, from Attitudes through the Intention variable, was sig-
nificant (Mediated Effect [ME] = .07, SE = .03, 95% CI [-.136, 
-.008], p = .03). The 2-path mediated effect from Subjec-
tive Norms to Behavior through the Intention variable was 
also significant (ME = .03, SE = .02, 95% CI [-.060, .001], p 
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= .05). The 2-path mediated effect from PBC to Behavior 
through Intention was significant (ME = .04, SE = .02, 95% 
CI [-.073, -.001], p = .04). Finally, the 2-path indirect effect 
from Past Behavior to Behavior through Intention was sig-
nificant (ME = .04, SE = .02, 95% CI [.001, .076], p = .04). 

Discussion

	 The current study investigated the application of the 
TPB (Ajzen, 1991) in a previously unexamined cultural group 
in rural Honduras. More specifically, we examined whether 
the TPB significantly predicted CC screening intention and 
behavior in rural Honduran women and attempted to iden-
tify which factors seemed to most heavily influence inten-
tion and behavior to receive a Pap smear. Our intention 
was to identify influential factors that are indicative of the 
most profitable areas to target for adjustments in preven-
tative healthcare in Honduras., This is the first study to use 
the TPB to predict CC screening intentions and behavior 
among women in rural Honduras. Overall, the results of the 
study provide support for the use of the TPB in predicting 
CC screening intentions and behavior among rural women 
in Honduras. The model used in our study explained 50% 
of the variance in CC screening intention, which is consis-
tent with the average of variance obtained in studies that 
have previously used the TPB (Sutton, 1998). The analy-
sis revealed that attitudes are the strongest predictor of 
intentions followed by past behavior, perceived behav-
ioral control, and subjective norms. We believe that atti-
tudes may be the strongest predictor because they most 
directly represent the women’s emotional and intellectual 
schema of the screening procedure, including its personal 
utility and importance to them. This finding suggests that 
health care providers need to develop intervention strat-
egies that target women’s changes in their attitude to-
ward CC screening by reinforcing positive aspects of CC 
screening (e.g., health benefits of CC screenings). Although 
our measure of behavior did prove to be significant in our 
model through indirect effects, our model explained only 
3% of the variance of behavior. This percentage is below 
the variance explained in past TPB research (i.e., 19% to 
38%). It should also be noted that CC screening rates of 
rural Honduran women who participated in this study (i.e., 
67%) were higher than the screening rates (i.e., 42%) of  
Honduran women in general. This discrepancy might be, in 
part, due to geographic regions covered in the study (i.e., 
one local area versus nationwide area with more variabil-
ity in CC screening rates), or the results of cancer preven-
tion initiatives available in this particular rural area (e.g., 
temporary medical aid clinic offering free screening ser-
vices). Regardless of this plausible speculation, further re-
search is warranted.
	 Although the measure used to assess behavior only 
assessed whether participants had made the decision to 
obtain the CC screening on that precise day, this measure 

is a good proxy of actual behavior (Ajzen, 1985). Consis-
tent with this view, previous research has shown that the 
shorter the period between the measure of the intention 
to engage in a particular behavior and the actual behavior, 
the stronger the intention-behavior relationship is (Ajzen, 
1985; Randall & Wolf, 1994). Nevertheless, the use of this 
measure to assess behavior is certainly a limitation of this 
study. Future longitudinal studies in which participants’ 
screening behavior could be traced over an extended pe-
riod of time, including multiple years, may be able to pre-
dict long-standing screening behavior based on the TPB 
model. The use of a single item for the measurement of 
participant’s actual CC screening behavior could also be 
considered as a limitation. From a practical point of view, 
single-item measures may be appealing and easy to use, 
but they may not capture a broader range of meaning 
about the construct under study (Hoeppner, et al., 2011). 
	 The current study provides the first piece of evidence 
supporting the application of the TPB in rural Honduran 
populations in regard to CC screenings and suggests that 
perceptions of screenings, perceived behavioral control, 
and social support for attending screenings may be criti-
cal for ensuring rural Honduran women attend screenings. 
Given these findings, Pap smear participation may be in-
creased in the future by reinforcing positive representa-
tions of CC screening through educational interventions, 
which have shown to be highly effective in increasing posi-
tive attitudes towards CC screenings in prior research (Naz 
et al., 2018). For example, clinicians could focus on inten-
tionally informing their patients and disseminating edu-
cational information about the benefits, importance, and 
normality of the procedure.
	 Secondly, the data also indicated a significant correla-
tion between social influence, intention to be screened, 
and actual behavior. This significant correlation means 
that women who believed that people “important to them” 
supported their participation in Pap smear screenings were 
more likely to express intention to be screened and to 
follow through with the behavior. While future interven-
tions should consider targeting social relationships to as-
sure Honduran women that they are supported by their 
loved ones in receiving a Pap smear test, the current study 
does not specifically address which social influence may be 
most important given the broad nature of the social influ-
ence prompt in the current study. While some studies sug-
gest support from one’s spouse or partner is critical to en-
courage screenings (Hou, 2006; Winkler et al., 2008), other 
studies suggest that peer support is crucial as well (Doc-
umet et al., 2015; Logan & McIlfatrick, 2011). Future re-
search should attempt to address this nuance to establish 
which influence group is most important for rural Hondu-
ran women.
	 In previous studies that applied the TPB to specific 
cultural groups, the TPB provided a good framework to 
predict intentions, and an extended, modified version 
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significantly predicted participants’ intentions in multiple 
cultural groups (Chudzicka-Czupała et al., 2016; Di Sarra 
et al., 2015; Roncancio et al., 2015). Nevertheless, prior 
researchers have encouraged further investigation into 
the cross-cultural application of the TPB, as significant 
cross-cultural differences have emerged in multiple stud-
ies (Chudzicka-Czupała et al., 2016; Hagger et al., 2007; Van 
Hooft et al., 2006; Walker et al., 2006). A meta-analysis of 
185 studies on the TPB shows that the model explains, on 
average, 27% of the variance in behavior and 39% of the 
variance in CC screening intentions (Armitage & Connor, 
2001). Based on the results of our study, we feel confident 
that the model used in our study provides further support 
for the cross-cultural validity of the TPB.
	 Our results are consistent with similar studies among 
Latina women in the United States, which have concluded 
that the TPB is useful in predicting CC screening inten-
tion and behavior in Latina women (Roncancio et al., 2013; 
Roncancio et al., 2015). While previous studies among 
Latina women in America found that intentions were most 
strongly predicted by perceived behavioral control, in our 
current study, perceived behavioral control was super-
seded by attitudes (Roncancio et al., 2013; Roncancio et al., 
2015). These findings are surprising given that the sample 
was collected from a medically underserved community in 
Honduras, where one might suspect aspects of perceived 
behavioral control would be strong predictors of CC screen-
ing intentions. One explanation for this finding is that ru-
ral Honduran women’s sense of control over the screen-
ing may not be of primary concern and that both social 
influence and positive attitudes are the two aspects Hon-
duran women rely upon when deciding whether or not to 
be screened. Studies on women in rural populations may 
provide some support for this explanation. For example, in 
a qualitative study of rural Appalachian women, Schoen-
berg and colleagues (2006) found that some women dis-
played a sense of apathy towards attending CC screen-
ings because they simply might not have the resources to 
plan appointments, coordinate transport to the doctor’s 
office, or even ensure that a doctor will be available in a 
reasonable time frame for them.. This view is consistent 
with findings that suggest that rural Honduran women who 
objectively lack resources to access health care sites are 
less motivated to seek CC screening (Onega et al., 2016). 
While lack of funding and resource access in rural com-
munities is problematic and is likely creating a complete 
lack of control regarding women’s CC screening decisions, 
future developments designed to increase CC screening 
participation in rural Honduras could surely focus on tar-
geting these and other factors that affect social influence 
and personal attitudes.

Conclusion
	
	 We believe that this study provides health providers 

with important insight, as the results can be used to de-
velop and implement new methods that increase the in-
tention to be screened among women in Honduras. We 
have applied a widely accepted health model to better un-
derstand and predict CC screening and behavior in a pre-
viously under-studied population of women, providing a 
cross-cultural validation of the TPB. The TPB allowed us to 
understand a critically important public health issue and 
identify factors (attitudes and social influence) that can be 
targeted to increase CC screening in rural areas of Hon-
duras. In regards to public health in Honduras, it is cru-
cial to begin incorporating extensively supported theoret-
ical frameworks to new CC screening programs in order to 
maximize the beneficial impact of increased screening par-
ticipation. CC is a preventable yet potentially fatal disease 
(Centers for Disease Control and Prevention, 2014), and 
the present study provides exciting and useful information 
to begin implementing effective CC interventions among 
women in a heavily affected population in rural Honduras.  
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Appendix

Figure 1

Theory of Planned Behavior (TPB; Ajzen, 1991) Incorporated with the Past Behavior Variable.

Note. Direct path depicts causal effects directly flowing from prior variables onto subsequent variables; indirect path depicts 
causal effects of prior variable onto subsequent variables that transit through one or more mediating variables (Kline, 1998).
* p < .05
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Table 2

Measures Used in the Questionnaire 
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The Role of Resilience and Extracurriculars on the Relationship 
Between Family Conflict and Internalizing Symptoms in 
Predominantly Rural Latinx Youth

Casandra J. Gomez Alvarado, Carolyn Ponting, and Denise A. Chavira
Depar tment  of  Psychology,  Univers i t y  of  Cal i fornia ,  Los  Angeles

Internalizing disorders such as depression and anxiety are common, affecting 22% of adolescents in 
the United States (Merikangas et al., 2010). Rural context and Latinx ethnicity are demographic factors 
associated with higher rates of internalizing disorders in youth, as compared to their counterparts 
from other ethnicities and urban contexts (Anderson & Mayes, 2010; Probst et al., 2006). This study 
conducted a risk and resilience survey among 601 predominately Latinx adolescents (M age = 15.79, 
SD = 1.21, 55% females) at a public high school in a rural community. A moderated mediation 
model was utilized to examine the extent to which personal resilience mediated the relationship 
between family conflict and internalizing symptoms. Further, we examined whether extracurricular 
(EC) activities (system-level resilience factors in the child’s environment) moderated the relationship 
between family conflict and personal resilience in predominantly rural Latinx youth. Results revealed 
that our overall model was significant and confirmed personal resilience as a mediator, though we 
found no moderating effect of ECs. Thus, higher levels of family conflict were related to higher levels 
of internalizing symptoms by way of reduced resilience; ECs were unrelated to any other variables in 
the model. Our results support a growing literature on personal resilience as an intervention target for 
underserved youth with internalizing symptoms.

Keywords: rural Latinx youth, resilience, internalizing symptoms, anxiety, depression, family conflict

Internalizing disorders typically occur in late childhood or 
early adolescence and cause clinically significant impair-
ments in approximately 22% of adolescents in the United 
States (Merikangas et al., 2010). Internalizing disorders re-
fer to disturbances in emotions and moods which can be 
typically observed in disorders such as anxiety and de-
pression (Zahn-Waxler et al., 2000). Common internaliz-
ing symptoms include sadness and fear; when impairing, 
these symptoms can contribute to depression and anxiety, 
respectively (Zahn-Waxler et al., 2000). Functional impair-
ments associated with internalizing disorders often include 
poor school performance and difficulty with the establish-
ment and development of meaningful social relationships 
(Langley et al., 2004).  

	 Internalizing disorders are of particular concern among 
rural Latinx youth. In rural areas, depression (Probst et al., 
2006) and suicide are significantly higher for adolescents 
and young adults than their counterparts in urban com-
munities (Fontanella et al., 2015). Alarmingly, rural-urban 
disparities in suicide rates have increased over time (Fon-
tanella et al., 2015). Further, in a review examining the 
prevalence of internalizing disorders in youth by race and 
ethnicity, Anderson and Mayes (2010) found that Latinx 
Americans had higher anxiety sensitivity, as well as higher 
rates of clinically significant anxiety in comparison with Eu-
ropean Americans. Latinx youth also report higher rates of 
depressive symptoms than do youth of Asian, African Amer-
ican, or European descent, irrespective of socioeconomic 
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status (Céspedes & Huey, 2008; McDonald et al., 2005; 
Umaña-Taylor & Updegraff, 2007). 
	 Rural Latinx youth likely encounter varying stressors 
that contribute to a heightened risk for internalizing prob-
lems. In rural communities, there is a significant disparity 
between the need for mental health services and the ser-
vices available (Lenardson et al., 2010; Saxena et al., 2007; 
Wang et al., 2005). For example, Lenardson and colleagues 
(2010) report that 5.8% of children living in rural areas ex-
perience mental health problems as opposed to 5.3% of 
children in urban areas, a difference they found to be sig-
nificant. They also found that children in rural areas were 
less likely to have access to mental health care resources 
than those in urban areas (Lenardson et al., 2010). Despite 
the elevated rates of internalizing problems evident in the 
higher rates of suicide among rural-dwelling youth (Fonta-
nella et al., 2015), rural youth access treatment for mental 
health problems approximately 20% less than their urban 
counterparts (Lenardson et al., 2010). This is in part due 
to contextual barriers like geographic isolation. In addi-
tion to concerns common to rural communities (e.g., pov-
erty and lack of access to resources; Kuperminc et al., 2009; 
Probst et al., 2004; Stacciarini et al., 2015), culturally re-
lated stressors, such as discrimination, migration, and in-
tergenerational family conflict, are also salient among Lat-
inx youth (Romero & Roberts, 2003). Taken together, the 
extant literature suggests that rural Latinx youth experi-
ence higher rates of internalizing distress and are less able 
to access appropriate mental health care.  
	 In this article, we are interested in examining both risk 
and protection from internalizing psychopathology in pre-
dominantly rural Latinx adolescents. One approach to ex-
amining risk and protective factors as they relate to psy-
chopathology is a conceptual model that characterizes the 
relationship between these constructs proposed by Grant 
and colleagues (2003). The model suggests that (a) per-
sistent stressors are associated with psychopathology, (b) 
moderators can be conceptualized as protective factors 
(i.e., environmental influences) that influence the relation-
ship between stressors and psychopathology, and (c) me-
diators can also be conceptualized as psychological pro-
cesses that can account for the relation between stressors 
and psychopathology (Grant et al., 2003). We will measure 
persistent stress, individual level psychological resources, 
and environmental contexts to better understand how pre-
dominantly rural Latinx youth may develop internalizing 
distress. This approach is consistent with the modeling of 
mechanisms of risk in adolescent psychopathology pro-
posed by Grant and colleagues (2003).

Family Conflict and Increased Internalizing 
Disorders  

	
	 We classify family conflict as a persistent stressor that is 
robustly associated with adverse mental health outcomes. 

For example, after controlling for socioeconomic status and 
parenting practices, as little as one reported instance of in-
terparental conflict showed enduring associations with in-
ternalizing and externalizing problems in a sample of 3,696 
children and mothers (Westrupp et al., 2018). Further, chil-
dren exposed to interparental conflict, such as physical/
verbal aggression and family violence, are more likely to 
develop more symptoms of internalizing disorders (Mar-
tinez-Torteya et al., 2009; Sternberg et al., 2006). In addi-
tion to interparental conflict, parent-child conflict has also 
been associated with increased internalizing outcomes. 
Negative parent-child relationships predict internalizing 
problems for youth across several studies with rural sam-
ples (Smokowski, Rose, et al., 2014; Smokowski & Bacal-
lao, 2006; Wadsworth & Compas, 2002) and rural Latinx 
youth specifically (Smokowski, Rose, et al., 2014; Smokow-
ski & Bacallao, 2006). Negative parent-child relationships 
are also associated with greater suicidal ideation, specifi-
cally for girls (Logan et al., 2011). Further, higher levels of 
intergenerational acculturative conflict have been associ-
ated with higher levels of depressive symptoms in adoles-
cents of Mexican descent (Pina-Watson et al., 2019). Smo-
kowski and colleagues (2014) found that youth who report 
negative relationships with their parents are more likely 
to endorse high levels of depressive symptoms. Thus, ev-
idence suggests that conflictual family relationships have 
a direct impact on internalizing psychopathology in rural 
Latinx youth.

Family Conflict and Reduced Resilience  

	 In addition to the negative effects of family conflict on 
internalizing distress, growing up in a family characterized 
by emotional distress, aggression, and disrupted parent-
ing can be damaging to a youth’s resilience. Resilience re-
fers to the ability to positively adapt in the presence of ad-
versity (Masten, 2001, 2007). Rutter (2012) proposes that 
environments that allow for autonomy and responsibility 
propagate resilience in youth, whereas parental negativ-
ity, or negatively expressed emotions, and family conflict, 
can often hinder this process. A biopsychosocial explana-
tion of family conflict adds that aggressive or unrespon-
sive parenting creates vulnerability for youth’s psychosocial 
functioning and stress-response system and that opposite 
family environments—close and warm relationships in the 
family—promote individual resilience (Repetti et al., 2002). 
Ineffective family communication is a risk factor for poor 
resilience (Patterson, 2002a, 2002b) and is particularly con-
cerning for Latinx families who navigate both typical con-
flict associated with adolescence as well as generational 
differences in cultural values (Lui, 2015). Thus, family con-
flict seems to be a stressor that compromises resilience 
and may be of particular salience for Latinx youth.  

Increased Resilience and Reduced Internalizing 
Symptoms  



37urjp.psych.ucla.edu

EXTRACURRICULARS AND RESILIENCE ON INTERNALIZING

	
	 Despite the presence of persistent stressors (e.g., fam-
ily conflict) for many Latinx youth who live in impoverished 
rural areas, only a portion will develop internalizing disor-
ders. Others in these contexts may emerge as resilient to 
mental health problems; that is, they are able to positively 
adapt in the presence of persistent stress (Masten, 2001, 
2007). Higher levels of resilience in youth have been reliably 
linked to better mental health outcomes, including inter-
nalizing disorders. In community samples of high school-
aged youth, self-reported resilience was inversely associ-
ated with symptoms of depression (Goldstein et al., 2013), 
anxiety, and obsessive compulsion symptoms (Hjemdal et 
al., 2011). These results have been replicated in popula-
tion-based studies, such as the Young-HUNT study, which 
surveyed 7,639 Norwegian adolescents and found that re-
silience characteristics were associated with lower symp-
tom levels of both depression and anxiety (Skrove et al., 
2013). Additionally, enhancing resilience has served as an 
important intervention target, and resilience-focused in-
terventions have shown to be effective for reducing in-
ternalizing symptomatology among adolescents (Dray et 
al., 2017). The Penn Resiliency Program, a notable resil-
ience-enhancing intervention, effectively reduced depres-
sive symptoms in a diverse sample of adolescents, includ-
ing youth from low-income Latinx communities (Cardemil 
et al., 2002). Though there are many documented individu-
al-level factors that facilitate resilience, including optimism 
(Tusaie et al., 2007) and life satisfaction (Mak et al., 2011), 
environmental enhancers of resilience have received less 
attention (Perez et al., 2009; Tiet et al., 2010). 

Extracurricular Activities as Resilience Enhancing 
Factors  

	 Environmental protective factors are often measured 
at the school level in the context of adolescence (Perez 
et al., 2009) and can include extracurricular (EC) activities 
(Peck et al., 2008). ECs are organized activities in which 
youth typically interact with other individuals. Common 
ECs in high school include student council, sports, band/
music/choir, drama/theatre, and club membership. EC par-
ticipation tends to be measured as a simple count of ac-
tivities (Perez et al., 2009), or by the frequency of involve-
ment in these activities (Peck et al., 2008; Tiet et al., 2010). 
The presence of ECs in youths’ lives, as well as the num-
ber of EC activities youth engage in, increase their resil-
ience in the face of adversity (Perez et al., 2009). For ex-
ample, in the presence of family conflict, participation in 
EC activities longitudinally predicts increased resilience as 
indicated by greater adjustment and lower levels of anti-
social behaviors in youth who live in low-resourced neigh-
borhoods with high crime rates (Tiet et al., 2010).
	 There are several potential pathways by which ECs 
might promote resilience. For example, positive peer 

relations and an interest in school are considered to be 
adaptive for youth (Grych et al., 2000; Hughes & Luke, 1998; 
Martinez-Torteya et al., 2009). ECs help students develop 
these relationships and interests as ECs in school settings 
often require youth to engage in teamwork and maintain 
good grades for participation. EC activities may also give 
children who experience familial difficulties (e.g., disrup-
tions and violence) the opportunity to foster resilience by 
enhancing their conflict resolution skills (Downey, 2008). 
Further, EC activities provide students with resources, such 
as supportive friends, teachers, and adults, that have been 
shown to be predictors of academic resilience/success (Peck 
et al., 2008; Perez et al., 2009). Thus, continued investiga-
tion of EC programming seems to be a promising avenue 
to potentially enhance resilience among underserved youth 
using a system-level solution.  
	 Given that external resources (e.g., participation in 
meaningful activities) can serve to mitigate the extent to 
which youth are impacted by a variety of stressors, it is 
pertinent that we investigate the potential capacity of sys-
tem-level environmental contexts (e.g., afterschool pro-
grams, sports, and clubs) to enhance resilience, and ulti-
mately reduce internalizing symptoms in adolescents. In 
the current study, we examine the extent to which resil-
ience (an adaptive psychological process variable) medi-
ates the relationship between family conflict (a persistent 
stressor) and internalizing symptoms in a sample of pre-
dominantly Latinx youth. We also investigate the mod-
erating impact of EC activities—an environmental con-
text variable—on the relationship between family conflict 
and resilience. First, we hypothesized that family conflict 
would be associated with increased internalizing symp-
toms by way of reduced resilience. Second, we hypoth-
esized that youth with greater involvement in ECs would 
show higher levels of resilience in the presence of family 
conflict than those with lower involvement in ECs. Rural 
and Latinx youth are at a greater risk for developing inter-
nalizing disorders because they encounter stressors asso-
ciated with their membership in an ethnic minority group 
and a scarcity of resources due to their geographic loca-
tion. The examination of adaptive psychological processes 
and environmental contexts will contribute to identifying 
effective treatment targets for internalizing distress at the 
individual and community level and may help reduce men-
tal health disparities among rural Latinx youth.

Methods

Participants

	 Data was collected from 792 adolescents as part of a 
larger study that assessed predictors of risk and resilience 
in a rural community. High school students from a public 
high school in a primarily rural region of Southern Califor-
nia were invited to participate in this study. The families 
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that reside in this region are predominantly Latinx and 
have high rates of poverty (U.S. Census Bureau, 2017). Of 
the 792 adolescents who participated in the study, 191 
participants did not fill out all three of the questionnaires 
and were excluded from the present study, leaving a final 
sample of 601 participants (Mage = 15.79, SD = 1.21, 55% 
females). We ran chi-squared tests of independence to ex-
amine whether there was a relationship between inclusion 
status and gender, age, and ethnicity. Participants’ inclusion 
status was related to sex (X2  (1, 789) = 4.46, p = .035) and to 
grade (X2  (3, 785) = 16.84, p = .001) such that boys and 11th 
graders were more likely to have been excluded. The ma-
jority of youth self-identified as Latinx (86%; 66% reported 
that both parents were Latinx, and 20% that only one par-
ent was Latinx) and the remaining 14% identified as Asian, 
Native American, African-American, White, or other. Ado-
lescents were in 9th through 12th grade (27% 9th grade, 
23% 10th grade, 23% 11th grade, 27% 12th grade) and 
the majority were born in the United States (89%). Regard-
ing parental nativity, fathers were primarily born in either 
the United States (53%) or Mexico (32%). Of the remain-
ing 15%, 2% were from diverse Latin American countries, 
and the remainder were from non-Latin American coun-
tries. Similarly, the majority of mothers were born in either 
the United States (54%) or Mexico (36%). Of the remain-
ing 10%, 1% were from diverse Latin American countries, 
and the remainder were from non-Latin American coun-
tries. For additional participant characteristics, see Table 1. 

Measures

Youth Self Report (YSR)

	 Internalizing symptoms were measured using the Youth 
Self Report (YSR; Achenbach, 1991) which measures sad, 
anxious, or depressed feelings in youth ages 11-18 years 
old. The YSR consists of 112 items and measures the fol-
lowing domains: anxious/depressed, withdrawn/depressed, 
somatic complaints, social problems, thought problems, at-
tention problems, rule-breaking behavior, and aggressive 
behavior. It also assesses school and social functioning. A 
score ranging from zero to 62 for internalizing symptoms 
is possible on the YSR. The YSR has been used successfully 
with Latinx adolescents (Lacalle Sisteré et al., 2014) and 
has well-established psychometric properties that make 
it a reliable measurement of psychopathology in minority 
youth. In our sample, the entire scale showed excellent in-
ternal consistency (α = 0.95). 

	 Extracurricular Activities Measure. We utilized the 
Activities subscale in the YSR to calculate a measure of EC 
activity involvement, similar to several other studies with 
adolescent samples (Farineau & McWey, 2011; Willcutt et 
al., 2007). The Activities subscale was a free-response sec-
tion of the YSR in which youth were asked to list the sports 

they most liked to take part in and organizations, clubs, 
teams, and/or groups they belong to. Youth were able to 
list any activities, both in and out of school, that they be-
lieved to be relevant for this section. For our sample, fre-
quently listed activities were basketball, soccer, and As-
sociated Student Body (ASB). In order to calculate a total 
score for EC involvement, we assigned a value of one to 
any activity listed in the Sports and Organizations subscales 
of the Activities section and combined the values to cre-
ate a sum score of total ECs for each participant (Bohnert 
& Garber, 2007; Mahoney et al., 2002; Perez et al., 2009). 
Scores ranged from zero, for participants who did not list 
any organizational or sports involvement, to six, for partic-
ipants who filled out all of the available spaces for sports 
and organizations.  

The Family Relationship Index (FRI)  

	 Family conflict was measured using a subscale of the 
FRI (Holahan & Moos, 1981). The FRI consists of 27 true/
false items that measure the quality of the family environ-
ment, specifically by measuring support from social rela-
tionships within the family. It is comprised of three sub-
scales: Cohesion, Expressiveness, and Conflict. The Family 
Conflict subscale includes items such as “we fight a lot in 
our family” and “family members sometimes get so angry 
they throw things.” A score from zero to nine is possible on 
the Family Conflict subscale of the FRI. The Family Conflict 
subscale has been established as a valid measure of con-
flict and has been used successfully in research with eth-
nically diverse youth (e.g., Brookman-Frazee et al., 2010; 
Garland et al., 2007).

Resilience Scale (RS) 

	 The RS measured youths’ degree of individual resil-
ience, defined as a personal characteristic that promotes 
adaptation to stress (Wagnild & Young, 1993). The RS is 
comprised of 25 items that assess individual resilience by 
measuring Equanimity, Perseverance, Self-reliance, Mean-
ingfulness, and Existential aloneness. The RS uses a 7-point 
Likert scale (1 = disagree, 7 = agree), to rate statements 
such as “I can get through difficult times because I have 
experienced difficulty before.” A total score from 25 to 
175 is possible on the RS, with higher scores indicating 
more resilience. This measure has been shown to be both 
valid (Wagnild & Young, 1993) and reliable (Killien & Jar-
rett, 1993). The RS has been used to assess resilience in 
adolescents (Hu & Gan, 2008; Hunter & Chandler, 1999; 
Wagnild, 2009) as well as ethnic minority adults (Ahern et 
al., 2006; Aroian & Norris, 2000; Humphreys, 2003; Smith 
et al., 2010). In our sample, the scale showed good inter-
nal consistency (α = 0.877). 

Procedure
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	 Students from a public high school were invited to par-
ticipate in this study during one of their classes. They were 
provided with consent and assent forms in both English 
and Spanish to take home. Those who brought back signed 
forms were contacted by the research team to further ex-
plain the study and answer any questions. Students partic-
ipating in the study were provided with class time (during 
their “free” reading period) to fill out various self-report 
questionnaires, all in English, although Spanish transla-
tions were also available. Hard copy versions of the sur-
veys were provided for the youth to fill out during class. 
Upon completion of the questionnaires, all students were 
given a ten-dollar gift card as compensation for their time 
and participation.

Data Analysis Plan  

	 A moderated mediation analysis was utilized to ex-
amine the association between family conflict and inter-
nalizing symptomatology, as well as the indirect effect of 
resilience in the full sample of rural youth who predomi-
nantly identified as Latinx. Further, we examined whether 
the indirect effect of resilience differed for individuals one 
standard deviation above and below the mean on extra-
curricular activities. The PROCESS macro in SPSS 25.0 was 
utilized to examine both mediation and moderation in a 
single model. Our results were generated using bootstrap-
ping, a non-parametric resampling procedure which re-
duces confounds as well as suppression by variables in-
cluded in the regression model (Preacher et al., 2007).
	 We used Model 7 to test moderated mediation; specifi-
cally, we examined the following relationships: (a) the effect 
of family conflict on internalizing symptoms, (b) the effect 
of family conflict on resilience, (c) the effect of resilience 

on internalizing symptoms, (d) the indirect effect of family 
conflict on internalizing symptoms through resilience (the 
proposed mediator), and (e) the interaction between ex-
tracurricular involvement and resilience (Figure 1). Analy-
ses controlled for sex and age given that adolescents have 
been shown to differ in the level of psychopathology de-
pending on the age at which they undergo puberty (Gra-
ber, 2013) and that girls have higher rates of internaliz-
ing disorders than boys (Behnke et al., 2011; Kessler et al., 
1994; Smokowski, Evans, et al., 2014). 
	 Analyses were conducted with the full sample, includ-
ing a minority of participants who were not Latinx, a com-
position reflective of the demographics of the commu-
nity in which the high school was situated. Huey and Polo 
(2008) and Pina et al. (2019) have stated that when sam-
ples consist of at least 75% ethnic-minority representation, 
the findings can be considered applicable to the ethnic mi-
nority group. Our sample was mixed but predominantly Lat-
inx (86%); given that Latinx youth exceed the 75% thresh-
old, we hypothesized that findings could be appropriately 
generalized to youth in rural Latinx communities. Post-hoc 
analyses were conducted to test whether the theoretical-
ly-driven decision to include all participants was statisti-
cally sound (i.e., whether results might change with the 
exclusion of non-Latinx youth, limiting our ability to gen-
eralize to rural Latinx). 

Results 

Descriptives and Relationship Between Study Variables 

	 Raw scores on the YSR indicated that adolescents en-
dorsed a low level of internalizing symptoms overall (M = 
16.86, SD = 10.98). In regard to EC involvement, our sam-
ple scores ranged from zero to six EC activities. On average, 

Figure 1

Conceptual Model of Moderated Mediation Examining Whether Involvement in Extracurricular Activities Moderates the In-
direct Effect of Family Conflict on Internalizing Symptoms through Resilience
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youth were engaged in multiple activities (M = 3.09, SD = 
1.69) such as basketball, soccer, and Associated Student 
Body (ASB). The FRI showed that family conflict was low on 
average (M = 3.84, SD = 1.96). Although participants var-
ied widely on their resilience score on the RS, our sample 
was high in resilience on average (M = 133.61, SD = 18.70). 
For additional descriptive statistics of all study variables, 
see Table 2. 

Moderated Mediation 

	 Our model examined the mediating effect of an out-
side variable on the relationship between the independent 
and dependent variable, and the effect of the moderating 
variable on the outcome by way of the effect on the me-
diating variable.  
	 The full model including the independent variable (fam-
ily conflict), covariates (sex, age), mediator (resilience), and 
moderator (extracurricular activities) was significant, and 
accounted for 28.5% of the variance in rural adolescents’ 
internalizing symptoms (F = 59.34, R2 = .285, p < .001). The 

variance accounted for was a result of the negative rela-
tionship between family conflict and resilience (B = -1.79, 
SE = 0.38, p < .001), the negative relationship between re-
silience and internalizing problems (B = -0.16, SE = 0.02, p 
< .001), and the positive relationship between family con-
flict and internalizing symptoms (B = 1.61, SE = 0.20, p < 
.001). These results indicated that resilience partially me-
diated the relationship between family conflict and inter-
nalizing symptoms for this sample of predominantly rural 
Latinx adolescents.  
	 In regard to moderated mediation, the interaction be-
tween family conflict and extracurricular activities did not 
have a significant effect on the level of resilience in youth 
(B = 0.33, SE = 0.22, p = .14). In other words, family conflict 
was negatively associated with resilience regardless of the 
amount of adolescents’ EC activity involvement. Further, 
the number of EC activities youth were involved with was 
unrelated to resilience (B = 0.27, SE = 0.44, p = .54). These 
results indicate that the mediating effect of resilience in 
the relationship between family conflict and internalizing 
symptoms was not moderated by extracurricular activities. 

Figure 2

Statistical Model of the Moderated Mediation Analysis

Table 2

Descriptive Statistics of All Study Variables 
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Thus, there was no evidence of moderated mediation (Fig-
ure 2).
	 An identical moderated mediation model was run with 
a subsample of Latinx-only youth post hoc, to test whether 
any observed effects might have been altered by includ-
ing a small percentage (14%) of non-Latinx youth. Our re-
sults revealed no significant differences in the magnitude 
or direction of any relationship from those reported in the 
full sample, confirming that the overall results remain un-
changed. Figure 3 shows the statistical model of the post 
hoc analysis.    

Discussion

	 In this study, we examined the association between 
family conflict and internalizing symptoms and the medi-
ating role of personal resilience in a large sample of ru-
ral, predominantly Latinx youth. Further, we examined the 
moderating role of EC activities—a system level environ-
mental resilience enhancing factor—on the relationship be-
tween family conflict and personal resilience. Our findings 
demonstrated that resilience partially mediated the rela-
tionship between the level of family conflict and internaliz-
ing symptoms. Thus, in this sample of underserved youth, 
family conflict led to greater internalizing symptoms by 
way of reduced resilience. Further, our moderation analy-
sis showed that regardless of whether youth were involved 
in greater or fewer EC activities, family conflict was nega-
tively associated with resilience.
	 Our finding that resilience mediates the relationship 

between family conflict and internalizing symptoms adds 
to the literature by demonstrating that improvements in 
resilience may be an effective way of reducing symptoms 
of anxiety and depression in adolescents. Several treat-
ment studies with ethno-racial minority youth have suc-
cessfully targeted individual-level resilience in efforts to 
reduce internalizing psychopathology. In a study of 53 
low-income Latinx youth, an intervention aimed at increas-
ing individual resilience (i.e., enhancing social and cogni-
tive skills instead of targeting a disorder) effectively re-
duced depressive symptoms (Cardemil et al., 2002) and 
anxiety (Gillham et al., 2006). A 6-month follow-up study 
found that the Penn Resiliency Program continued to be 
effective for Latinx youth (Cardemil et al., 2007). In addi-
tion, Poole and colleagues (2017) have shown greater re-
silience to be associated with less depressive symptoms 
in a sample of individuals who experienced adverse child-
hood experiences. Thus, increasing resilience could effec-
tively improve mental health in youth, especially for eth-
nic minority youth who experience family conflict.  
	 Our finding that family conflict was negatively associ-
ated with resilience adds to the existing literature linking 
family environment with child resilience characteristics. 
These results were consistent with prior work that high-
lights the importance of family relationships for the de-
velopment of resilience and reduced psychopathology in 
youth (Rutter, 2012). For example, positive family environ-
ments have been shown to be associated with greater re-
silience (Repetti et al., 2002). Though this relationship has 
been well examined in non-Latinx and urban youth, the 

Figure 3

Statistical Model of the Moderated Mediation Analysis for Subsample of Latinx-only Youth
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extension of this finding to predominantly rural Latinx ad-
olescents has implications for treating underserved youth. 
Latinx adolescents encounter greater expectations to be 
helpful within their family units than non-Latinx, White 
youth (Fuligni et al., 1999; Smetana et al., 2006) and navi-
gate differences in adherence to cultural values important 
to their parents (Fuligni, 2007). Thus, conceptualizations of 
family conflict should be expanded to include daily stress-
ors associated with potential differences in adherence to 
cultural values in order to examine how culture and fam-
ily influence resilience in Latinx youth. 
	 The fact that family conflict was positively associated 
with internalizing symptoms and negatively associated 
with resilience in our sample of predominantly rural Lat-
inx youth is unsurprising. Several previous studies have es-
tablished that family conflict, defined as low warmth and 
high rejection, leads to greater internalizing symptoms 
in urban (O’Donnell et al., 2010), ethnic minority (espe-
cially Latina girls; Crean, 2008) and rural youth (Smokow-
ski, Rose, et al., 2014; Smokowski & Bacallao, 2006). Our 
measure of family conflict included daily conflictual in-
teractions, such as family environments that adolescents 
characterized as being highly argumentative or avoidant, 
and demonstrates that daily forms of conflict can still be 
damaging to a child’s mental health. Further, resilience is 
unsurprisingly compromised because our sample of youth 
experience intersecting marginalization and have few or 
no treatment resources to bolster resilience. Thus, given 
that rural Latinx youth are at a high risk for developing in-
ternalizing disorders, it is imperative that we continue to 
explore resilience-enhancing factors in order to provide 
community-friendly and effective interventions for mar-
ginalized youth.
	 While our model supported resilience as a mediator for 
predominantly rural Latinx youth, we found no moderat-
ing effect of ECs on the association between family conflict 
and internalizing symptoms, conveying that ECs did not 
have an impact on the relationship between family conflict 
and resilience. There are several explanations for this null 
finding. It is possible that our measure of ECs did not ac-
curately account for all the ECs that youth were involved 
in, as the YSR asked youth to “list the sports you most 
like to take part in’’ and to “list any organizations, clubs, 
teams, or groups you belong to.” Thus, certain activities, 
such as being part of a mentorship program or holding a 
leadership position, may have been excluded. In general, 
the study may have underestimated these diverse types 
of activities. Alternatively, it is possible that it is not the 
count of extracurricular activities that youth partake in that 
matters, but instead the quality of the activities. Research 
suggests that resilience is fostered through the ability to 
build prosocial relationships with peers and adults (Mas-
ten, 2007) and the ability to problem solve (Downey, 2008). 
It may be that the prosocial connections that EC activities 
provide are the drivers of the positive outcomes observed 

in youth. Therefore, future studies may consider measur-
ing EC activities by including questions that address how 
many friends the adolescent has within the EC they are in-
volved in, their position in the EC activity, how supported 
they feel as a member of this EC activity, and whether they 
have access to supportive adults through this EC activity. 
Although several studies have been able to examine pos-
itive outcomes associated with EC activities (Bohnert & 
Garber, 2007; Farineau & McWey, 2011; Tiet et al., 2010), 
the field may benefit from a measure of ECs that examines 
what aspects of ECs are protective for at-risk youth.
	 In addition, although we did not measure resilience-en-
hancing factors that were culturally specific to Latinx youth, 
it seems that culturally inclusive, resilience-enhancing fac-
tors may be more salient within Latinx communities. Spe-
cifically, targeting resilience-enhancing cultural factors 
(e.g., biculturalism) may be especially helpful for increas-
ing resilience in Latinx youth. For example, Smokowski 
and Bacallao (2011) suggest that a greater degree of bi-
culturalism—the ability of a person to embrace their own 
culture and the culture of the country they live in—leads 
to greater resilience in Latinx youth. In addition, religious 
involvement, culturally rooted family values, and engage-
ment in health-promoting interactions (e.g., connections 
with caring adults) are also factors that lead to resilience 
in Latinx youth (Lopez & Lechuga 2007; Padilla, 2006; Pe-
rez & Padilla, 2000). Given the importance of the family in 
Latinx culture (e.g., Leidy et al., 2010), it is not surprising 
that lower levels of interparental conflict in families predict 
greater resilience to emotional distress in youth (Chung 
et al., 2009). Although we did not measure these variables 
in our study, it seems that protective factors such as fam-
ily cohesion, bicultural competence, and engagement in 
healthy activities all contribute to fostering resilience in 
Latinx youth. 
	 Results of this study should be interpreted bearing 
in mind several limitations. First, our study design was 
cross-sectional, which limits our ability to determine tem-
poral relationships between the variables in our model 
(Maxwell & Cole, 2007). Thus, we are unable to make causal 
predictions about the effects of family conflict on resil-
ience processes and subsequent internalizing symptoms, 
demonstrating the need for longitudinal replication. Sec-
ond, all data were self-reported, which introduces shared 
method variance and may introduce social desirability bi-
ases, which are especially salient for adolescents (Crock-
ett et al., 1987). It is also important to consider that youth 
from rural communities have less access to EC activities 
(Yousefian et al., 2009). Thus, it may be that youth in our 
study face barriers to accessing EC activities, restricting the 
range of EC activities available, ultimately limiting the po-
tency of EC activity involvement as a resilience-enhancing 
factor. Regarding the composition of our sample, though 
youth were predominately Latinx, 14% were of other ethnic 
backgrounds—representative of the broader community. 
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Though we could have excluded non-Latinx participants, 
criterion used in meta-analytic work in clinical psychology 
supported our rationale that a sample comprised of over 
75% of a particular ethnic group allows interpretations 
about that group (Huey & Polo, 2008; Pina et al., 2019). To 
further support this assertion, we re-ran our analyses con-
firming that the relationships reported held in a Latinx-only 
sample. Finally, these data are part of a larger study exam-
ining several sources of risk and resilience in youth. With 
that in mind, validated measures were selected to be brief 
to minimize participant burden. This approach allowed us 
to retain participants and gain a wider understanding of the 
psychosocial profiles of rural youth but limited the depth 
with which we were able to assess certain constructs. 
	 Future studies should go beyond count measures of 
extracurriculars, and focus on the quality of participation. 
Further, when assessing family conflict, it will be useful to 
better understand the source and frequency of conflict to 
gain a better understanding of the specific types of fam-
ily conflict that contribute to elevated levels of internal-
izing disorders among understudied groups. This effort 
will be supported by using measures that do not only rely 
on binary questions (e.g., True/False) and instead allow 
for responses that capture a range of family conflict and 
discourage extreme responses. Future research examin-
ing pathways of risk and resilience in ethnic minority rural 
youth would benefit from longitudinal designs to examine 
whether participating in more ECs over time effectively re-
duces internalizing or whether there is an age in adoles-
cence when involvement in ECs could be the most effec-
tive for reducing internalizing distress in rural youth. 
	 Yousefian and colleagues (2009) point to the crucial 
role of policy in promoting community-level resilience re-
sources. Some examples include policies to provide oppor-
tunities for youth to engage in EC activities in schools and 
facilitate transportation for youth to and from EC activi-
ties. These structural modifications can work towards re-
ducing disparities in access to EC activities for rural-dwell-
ing youth and can provide an avenue that allows youth to 
utilize and engage in community-friendly intervention op-
tions. Further, Comas-Díaz (2015) highlights the positive 
mental health outcomes (e.g., psychological decolonization 
and personal transformation) associated with engaging in 
social justice work among people of color. Offering youth 
of color ways to engage in social justice as an EC activity 
may provide an opportunity for them to build resilience 
and advocate for their community. A resilience-enhanc-
ing, community-level solution may provide an avenue for 
treatments that overcome barriers, such as stigma and ac-
cessibility to treatment, to reduce internalizing symptoms 
in adolescents and provide more community-friendly in-
tervention options.

Conclusion

	 In conclusion, the present study contributes to the 
growing body of literature on resilience by examining the 
relationship between family conflict, resilience, and inter-
nalizing symptoms while also examining the moderating 
role of ECs in a sample of predominantly Latinx youth who 
likely experience greater marginalization due to multiple 
intersecting minority identities (e.g., Latinx, rural, and im-
migrant status for some). Our study is among the few to 
examine extracurriculars in relation to psychological health. 
The results of our study support that targeting personal re-
silience among those who experience family conflict may 
be an important treatment target among Latinx youth with 
internalizing symptoms. Though the use of ECs to bolster 
resilience was not supported in our sample, research on 
system-level, resilience-enhancing factors should continue 
in order to ensure that resources already present in com-
munities that may confer positive effects on mental health 
are accessed optimally.     
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“This one’s great! That one’s okay.”: Investigating the role 
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Children rely heavily on feedback (e.g., praise) from parents and teachers to know how well they are 
doing and how to get better. The way that children understand, process, and respond to this feedback 
can reveal early cognitive and reasoning capabilities. How do children’s inferences about the meaning 
and value of adults’ praise influence their learning? While a significant amount of research has been 
conducted on different types of praise, this study aims to understand how the informativeness of 
different teachers’ praise affects children’s learning behaviors. Six- and seven-year-olds (pre-registered; 
N = 41) were introduced to an Overpraise Teacher (who praises all work) and a Selective Praise Teacher 
(who only praises higher quality work). While the amount of effort and time children spent practicing 
did not change depending on which teacher was going to evaluate their work, children did report that 
they would approach different teachers depending on their learning goals, and that they generally 
preferred the Selective Praise Teacher. This research provides initial evidence that children may prefer, 
value more highly, and selectively seek out informative (as opposed to indiscriminate) praise, and that 
they understand its potential impacts on their own learning. 

Keywords: praise, cognitive development, social learning, parenting, teaching

One of the major tasks of early childhood is learning about 
one’s abilities—what am I capable of doing, and how can I 
improve? Young children constantly engage in new activ-
ities, especially those that lack clear indicators of success, 
and they are often faced with uncertainty about the quality 
of their work or performance. They must rely on feedback 
from parents and teachers to figure out how well they are 
doing. For parents and teachers, then, a key task is figur-
ing out how to give feedback that will best support their 
children’s development. Is it better to tell children that 
everything they do is great to boost their confidence and 
self-esteem, or to be more selective and sparing with praise 
to encourage them to try hard to meet high standards?  
	 These two tasks—children learning about their abili-
ties, and adults sharing information about and evaluation of 
those abilities—intersect to produce a cognitively and be-
haviorally rich dynamic: parents and teachers modify their 
praise as they attempt to best support children’s devel-
opment, while children draw varied inferences about their 
own abilities from the praise they receive from these key 
adults. We know from existing research that praise matters 

for children’s development (e.g., Mueller & Dweck, 1998), 
and that children can evaluate information depending on 
who it comes from (e.g., Gweon et al., 2014). The current 
research builds off these ideas to determine whether chil-
dren react to praise differently when it comes from an in-
formative teacher (who provides accurate feedback about 
quality of work) or from an indiscriminate teacher (who pro-
vides positive praise regardless of work quality), thus un-
covering underlying developments in cognitive capacities 
and reasoning capabilities. More specifically, we investi-
gated how children alter their learning behaviors depend-
ing on which teacher will evaluate their work. The learning 
behaviors assessed include how much effort children put 
into a task, their interpretation of learning goals, and their 
teacher preferences. Ultimately, what we sought to deter-
mine is how inferences about a teacher’s informativeness 
impact children’s learning experiences and shape their un-
derstanding of their own abilities. 
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What We Know About Praise: Content and Context 

	 Much developmental research has been conducted 
on children’s various responses to feedback and praise 
from parents and teachers. While it is easy to assume that 
praise is universally positive (and earlier work has demon-
strated its ability to reward certain behaviors, encourage 
future behaviors, and communicate expectations; Delin & 
Baumeister, 1994), research has also revealed its negative 
consequences. Praise can backfire by negatively impacting 
children’s learning behaviors, decreasing challenge-seek-
ing, and depressing intrinsic motivation (for a review, see 
Henderlong Corpus & Lepper, 2002). For example, Lepper 
et al. (1973) found that children who were praised (with a 
“good player award”) for playing with new Magic Markers 
became less interested and motivated to engage with the 
markers afterwards, as compared to children who were not 
praised for their playing, who continued to enjoy the ac-
tivity. This work suggests that providing praise may actu-
ally decrease children’s intrinsic motivation and enjoyment, 
as children may learn that the only reason to complete a 
task is for praise. This research demonstrates that the im-
pacts of praise on children’s development vary widely—
praising children can either help develop the learning be-
haviors we value, or undercut them.
	 Many studies have investigated whether children are 
sensitive to the content of praise that others give them, 
and whether this may explain prior inconsistencies in chil-
dren’s responses to praise. For example, one study found 
that children who were praised for their intelligence rather 
than their effort were more likely to hold fixed ability mind-
sets (the belief that skills like intelligence are innate, and 
cannot be changed with effort), rather than growth mind-
sets (the belief that skills are adaptable and can be in-
creased with effort). Fixed ability mindsets are negatively 
correlated with achievement motivation, persistence in 
the face of failure, and task enjoyment (Mueller & Dweck, 
1998). But praise content is likely not the only factor in 
determining the impacts of praise; the praise context may 
be relevant as well. One can imagine receiving the exact 
same praise from two people, but responding differently 
to each. For instance, imagine a teacher who always pro-
vides praise, irrespective of the quality of the work (an in-
discriminate or “Overpraise Teacher”), versus a teacher who 
selectively provides praise, contingent on high quality of 
work (an informative or “Selective Praise Teacher”). Even if 
these two teachers provide the same praise content (e.g., 
“That’s great!”), children may understand the meaning of 
the praise to be different, depending on their understand-
ing of the teachers’ informativeness. 
	 One recent study attempted to answer these questions 
by showing 4- and 5-year-old children videos of a Selec-
tive Praise Teacher and an Overpraise Teacher responding 
to different tracings. After watching, participants made two 
tracings, the experimenter put them in opaque envelopes, 

and then left the room to “ask” each teacher what they 
thought. When she returned, the experimenter told the 
child that the Selective Praise Teacher said that one of the 
tracings was great, and the Overpraise Teacher said that 
the other tracing was great. When asked which of the two 
tracings they thought was better, children were more likely 
to choose the one that had been praised by the Selective 
Praise Teacher, even though they could not see the trac-
ing themselves (Asaba et al., 2018). This research illustrates 
that children are indeed able to distinguish between dif-
ferent patterns of praise, likely drawing inferences about 
selectivity and trustworthiness, even when the praise con-
tent is the same.
	 Taken together, these studies find that children re-
spond differently to praise that varies in content and/or 
context. What kinds of behaviors, then, are most affected? 
The current study analyzes how different patterns of praise 
change how children interact in learning environments by 
examining how hard they try on various tasks (i.e., the ef-
fort they put in), and who they approach for feedback (i.e., 
their teacher preferences). 

What We Know About Learning Behaviors and How 
That Influences our Predictions

	
	 Persistence, or a willingness to put in effort, is one 
learning behavior that strongly predicts children’s academic 
outcomes and achievements, and thus is a skill that many 
parents hope to foster in their children (Duckworth & Se-
ligman, 2005; Eskreis-Winkler et al., 2014). They use praise 
as one way to encourage children to persist and to work 
hard. Recent work has suggested that children are sensi-
tive to information in their social environment that might 
cause them to adjust their level of effort and willingness to 
persist on various tasks. For example, children persist lon-
ger after watching an adult put significant effort into a task 
(Leonard et al., 2017), persist less when an adult has taken 
over a task for them previously (Leonard et al., 2019), and 
try harder when they think their peers are better than them 
(Magid & Schulz, 2015). Children also use inferences about 
feedback and praise to adjust their effort or persistence. 
Mueller and Dweck (1998) demonstrated that children who 
received intelligence praise (“You must be smart”), as op-
posed to effort praise (“You must have worked hard”) ex-
hibited less task persistence, like asking to take problems 
home to keep working on them, after failing once. Praise 
content, then, can directly influence children’s level of ef-
fort on subsequent tasks, for both better and worse. Ad-
ditionally, children are sensitive to high standards and ex-
pectations set by praise and are driven to put in effort to 
meet them (Henderlong Corpus & Lepper, 2002; Magid & 
Schulz, 2015). Thus, in the current study, we predicted that 
praise context could influence children’s effort, hypothe-
sizing that children would put in more effort when they 
believed they would be evaluated by a Selective Praise 



urjp.psych.ucla.edu52

IRVIN ET AL.

Teacher.  
	 Finally, children’s teacher preferences can also impact 
learning outcomes. A significant amount of research has 
been conducted on traits that lead children to endorse or 
approach certain adults; for example, Lane et al. (2013) 
demonstrated that children trust and prefer to learn from 
people who are nice, smart, and honest when they varied 
these traits in book characters. This may imply that, in a 
learning environment, children are carefully selecting which 
teachers to trust, seek out, and learn from, based on the 
personality traits they can discern—which can impact the 
way they develop socially and academically. For this task, 
various predictions could have been made based on prior 
literature. If children generally like people who are nice 
(Hamlin et al., 2007; Lane et al., 2013), they may prefer an 
Overpraise Teacher, who gives more praise and seems nicer. 
If children generally like people who are honest (Lane et 
al., 2013; Mascaro & Sperber, 2009), they may prefer a Se-
lective Praise Teacher, who provides accurate commentary 
about the work presented to them. Thus, we were agnostic 
as to children’s teacher preferences after being exposed 
to both patterns of praise. This study also suggests impli-
cations for changes in learning behaviors and outcomes 
based on children’s decisions to approach and trust cer-
tain teachers over others. 

Current Study
	
This study attempts to build on these areas of existing re-
search to understand how patterns of praise, by allowing 
children to make inferences about informativeness, trust-
worthiness, and selectivity, impact children’s learning be-
haviors of effort/persistence and teacher preferences. This 
can shed light on how children allocate effort and interact 
in learning environments—elements that can be adjusted 
to enhance learning and support development through-
out the lifetime. To facilitate this, we showed children vid-
eos of two teachers, a Selective Praise Teacher who only 
praised higher quality work and an Overpraise Teacher who 
praised indiscriminately (adapted from Asaba et al., 2018), 
and analyzed resulting learning behaviors. We hypothesized 
that children would expend more effort and spend more 
time on work if they believed they would be evaluated by 
the Selective Praise Teacher as opposed to the Overpraise 
Teacher. Additionally, we hypothesized that children would 
choose to approach different teachers depending on their 
learning goals and praise preferences. 
 

Methods

Participants

	 Forty-one six- and seven-year-olds (MAge = 7.02, SD = 
0.61, Range = 6.01 - 7.98) were recruited from the Palo 

Alto Junior Museum and Zoo.1 Six participants were ex-
cluded: three were not in the age range for the study, two 
did not speak English well enough to complete the task on 
their own, and one due to experimenter error (in reciting 
the script). Based on parent report, the sample included 
18 girls, 12 boys, and 11 participants whose parents did 
not report their gender. 12 participants were identified by 
their parents as White, 11 as Asian, three as Hispanic/Lat-
inx, two as mixed race, and the parents of 13 participants 
did not report their race. 22 participants attended public 
school, four attended private school, one attended a pub-
lic charter school, was homeschooled, and the parents of 
13 participants did not report their school type.  

Stimuli
    	
	 Warm-up pictures, pictures of Johnny and the teach-
ers, videos, and memory check images were shown in a 
Keynote presentation on a 13-inch MacBook. The tracing 
template, practice tracings, and book were used during 
the Test Phase. 
	 The evaluation videos consisted of one college-age 
actress (“Teacher Karen” or “Teacher Linda”) sitting across 
the table from another actor (“Johnny,” the student) who 
was voiced by a child but played by a college-age actor 
whose face was not shown. The actresses were race- and 
gender-matched to each other. In each of these videos, six 
cursive letter tracing templates sat on the table in front of 
the teacher, traced over with red ink. Three of the tracings 
were clearly good (the tracing is on or close to the lines), 
and the other three were clearly bad (random scribbles). 
Figure 1D depicts the final frames of one set of videos. In 
both videos, the voice of Johnny asks the teacher about the 
tracings. In one video, the Selective Praise Teacher looks 
at each tracing, says the good ones are great (“Let’s look 
at this one…wow! What a great tracing!”) and says the bad 
ones are okay (“Let’s see…this one is okay.”). In the other 
video, the Overpraise Teacher says each tracing is great. 
Stickers are placed above the praised tracings to help par-
ticipants remember which tracings were praised, but not 
given to Johnny to serve as an external reward. Both teach-
ers maintain a positive tone for both praise statements 
(i.e., “that’s great!”) and non-praise statements (i.e., “that’s 
okay”). Teacher Karen wears a yellow shirt and gives yel-
low stickers, and Teacher Linda wears an orange shirt and 

1 It is important to note that the sudden outbreak of COVID-19 in 

the Spring of 2020 affected the data collection for this study. Based 

on the pre-registration criteria, the intended number of participants 

was 60, but collection had to be temporarily halted when museums 

closed, and therefore the analysis in this paper was conducted with 

an incomplete sample of 41 participants. It is expected that collection 

will resume when museums reopen, and data analysis can be repeated 

with a full sample.	
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gives orange stickers. Different sets of drawings were used 
in each video and the drawing set was counterbalanced—
half of the participants viewed Teacher Karen with Set 1 
and Teacher Linda with Set 2, and the other half of partic-
ipants viewed the reverse—to control for potential evalu-
ations of one drawing set versus the other. 

Procedure

	 This task had four phases: the Warm-up Phase, the 
Teacher Observation Phase, the Test Phase, and the Ques-
tion Phase. In the Warm-up Phase, the participant sat down 
with the experimenter and was told that they would “meet 
some teachers and do some writing.” They were first shown 
warmup images that “other children made,” and demon-
strated to the experimenter that they knew which ones 
were good. If they answered one warmup incorrectly, they 
were corrected; if they answered all warmups incorrectly, 
they were excluded from analyses. 
	 In the Teacher Observation Phase, the participant was 
introduced to pictures of Johnny, Teacher Karen (Selective 
Praise Teacher), and Teacher Linda (Overpraise Teacher; ac-
tress counterbalanced to control for actress preference). 
They then learned that “Johnny really wants to know 
which of his tracings are good.” They watched the Selec-
tive Praise Teacher evaluation video and answered an at-
tention check question (“Which letters did Teacher Karen 
say were great?”) while the last frame of the video was 
still visible (see Figure 1D). If they answered incorrectly, 
the video was replayed and the question was repeated; if 
they missed the repeat question, their data was excluded 
from analyses. The participant then watched the Overpraise 
Teacher evaluation video and answered the same attention 
check questions. Video order was also counterbalanced to 

control for changes in attention throughout the Teacher 
Observation Phase. 
	 In the Test Phase, the key dependent measure was ef-
fort—how many practice letters the participant traced be-
fore completing a final tracing for one of the teachers. The 
participant was told that it was their turn to do some trac-
ing and that they would be making a tracing for Teacher 
Karen (Linda), whose picture was shown. They learned that 
“Teacher Karen (Linda) is nearby, and she can tell you what 
she thinks of your tracing.” They saw the tracing template 
they would be making for the teacher, which was selected 
to be difficult for six- and seven-year-old children who are 
relatively new to cursive and tracing. Participants were told 
they could do some practice tracings before they started 
the real one, and that practicing can help kids get better at 
tracing. They completed as many practice tracings as they 
wanted, only being moved on if they traced for more than 
four minutes. The experimenter announced that she was 
reading a book, and held the book in front of her face so 
the participant could see that she was not watching. Once 
they finished practicing, they began the final tracing, and 
were stopped for time reasons after completing the words 
“June” and “July.”  
	 In the Question Phase, the participant saw the images 
of the teachers (Figure 1D), was reminded of their names 
and was asked a series of questions. The first question 
was a memory check question (“Remember, you made this 
tracing for the teacher that is nearby. Can you remind me, 
which teacher is nearby?”) to ensure that the participant 
was paying attention and knew which teacher was go-
ing to evaluate their work. They were then asked “Which 
teacher would help you get better at tracing?” to capture 
their beliefs about which type of praise is more important 
for improving their skills or abilities (“Improvement Goal”). 

Figure 1

Stimuli

Note. A) Two trials of warmup images, created on Keynote. B) Photographs of Johnny and the two teachers. C) The final tracing that partici-
pants completed, selected to be difficult for six- and seven-year-old children who have not yet learned cursive in school. It also shows the prac-
tice tracings, which were cut up and presented to the child in a randomized pile so they did not feel that they had to do the whole alphabet. 
D) Screenshots taken from the end of the evaluation videos, depicting each teacher with the tracings she did and did not praise. 
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To clarify their understanding of the role of the Overpraise 
Teacher, they were asked “Imagine that you just wanted 
a sticker. Who would you show your tracing to?” (“Sticker 
Goal”). Participants were then reminded that the Selective 
Praise Teacher gave stickers to “these three tracings” and 
were asked “Why do you think she did that?” in order to 
understand their spontaneous appraisal of selective praise 
(“Selective Praise Explanation”). They were asked the same 
question for the Overpraise Teacher (“Overpraise Explana-
tion”). Finally, they were asked “Which teacher would you 
like to have in your classroom?” to get a general prefer-
ence measure (“Teacher Preference”). 
	 After responding to these questions, the participant 
was thanked for playing the game and debriefed. The de-
brief included: “You know what? I just remembered that 
these teachers aren’t actually here today, but I thought 
your tracing was great!” The whole process took about ten 
minutes. 

Results

	 All participants in this task passed the warm-up ques-
tions (assessing which tracings were good and which were 
not), teacher name check questions (recalling and naming 
each teacher), video check questions (recalling which trac-
ings each teacher praised), and manipulation check ques-
tions (recalling which teacher would evaluate their work). 
The primary dependent variables for this study relate to the 
practice tracings—how many tracings each participant made, 
and how long they spent tracing these letters. We hypothe-
sized that children would complete, on average, more practice 
tracings, and spend more time on these tracings, when they 
knew they would be evaluated by the Selective Praise Teacher 
as opposed to the Overpraise Teacher. We ran separate linear 

regressions with condition (Selective Praise or Overpraise), 
age (continuous), and gender (boy or girl) as predictors for the 
number of practice tracings that children completed, the total 
time spent completing the practice tracings, and the average 
time spent on each practice tracing. We found that condition 
did not significantly predict the number of practice tracings 
completed (β = -1.074, t = -.439, p = .663), the total time spent 
practicing (β = -7.388, t = -.458, p = .650), or the average time 
spent on each practice tracing (β = .278, t = .221, p = .826). 
Table 1 includes the means and confidence intervals for each 
variable and each condition; Figure 2 depicts the number of 
practice tracings completed across each condition.  
	 The secondary dependent variables related to the fi-
nal tracing—how long each participant spent on the fi-
nal tracing before they were moved on, and the quality of 
the final tracing they made. We hypothesized that children 
would spend more time on and create better quality trac-
ings when they knew they would be evaluated by the Se-
lective Praise Teacher vs. the Overpraise Teacher. We ran a 
linear regression with condition (Selective Praise or Over-
praise), age (continuous), and gender (boy or girl) as pre-
dictors for the time spent on the final tracing and found 
that condition did not significantly predict the time spent 
on the final tracing (β = .834, t = .274, p = .785). Table 1 
also includes the means and confidence intervals for this 
variable for each condition. The quality of the final trac-
ings was to be assessed by adult ratings, but collection of 
this data was halted due to complications with COVID-19. 
	 The final variables of interest included children’s answers 
to the questions in the Question Phase. We hypothesized that 
children would selectively choose the Selective Praise Teacher 
for the Improvement Goal (“Who would help you get better 
at tracing?”) and the Overpraise Teacher for the Sticker Goal 
(“Imagine that you just wanted a sticker. Who would you show 
your tracing to?”); we were agnostic as to the selection for 
the Teacher Preference (“Who would you like to have in your 
classroom?”). Some of these predictions were supported; Fig-
ure 3 depicts the answers to these questions. When asked 
which teacher they should approach if they want to get bet-
ter at tracing, 92.68% of participants chose the Selective Praise 
Teacher (p < .001, Binomial Test). When asked which teacher 
they should approach if they just want a sticker, children were 
now more likely to choose the Overpraise Teacher (58.5%), 
compared to the Improvement Goal question (7.3%; p < .001, 
Fisher’s Exact Test); note, however, that they did not signifi-
cantly choose the Overpraise Teacher (p = .350, Binomial Test). 
When asked which teacher they would prefer to have in their 
classroom, 70.05% of participants chose the Selective Praise 
Teacher (p < .001, Binomial Test).  

Discussion

Summary and Analysis of Findings 

Table 1

Means and Confidence Intervals for Each Condition for Each 
Quantitative Dependent Variable 
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    	 While all participants passed the memory check ques-
tions, demonstrating comprehension of the task, there was 
no significant difference in the number of practice tracings 
completed, time spent practicing, or time spent on the fi-
nal tracing depending on which teacher participants were 
tracing for, signifying no effect of condition on effort. How-
ever, a significant majority of participants (92.68%) chose 
the Selective Praise Teacher to help them get better at trac-
ing, and a significant majority (70.05%) chose the Selec-
tive Praise Teacher to have in their classroom, potentially 
signifying a preference for selective praise. 
	 The results from the primary and secondary groups of 
dependent variables do not demonstrate a significant effect 
of condition on effort. There are several potential reasons 
why these results were observed. It is unlikely that children 
did not understand the task, as they passed all manipula-
tion checks and gave informative responses in the Ques-
tion Phase. 
It is certainly possible that the teacher’s praise pattern did 
not have any effect on children’s effort on this task. How-
ever, it is also possible that tracing practice (in the form 
of individual letter tracings) may not have been the most 
relevant measure of effort. In addition, individual differ-
ences might have played an outsized role in this task. Some 
children may have been inclined to practice a lot, no mat-
ter who they would be evaluated by, while other children 
may have been confident enough in their chances of get-
ting praised by both teachers that they did not  feel the 
need to practice much for either teacher. Finally, the trac-
ing task might have been too low-stakes, and thus chil-
dren might not have felt the need to work harder to gain 
praise on work they did not care enough about. Further 
studies could be conducted to test some of these alter-
native possibilities. 
	 While not the primary variables, the results from the 
Question Phase open up several layers of intriguing anal-
ysis. When asked which teacher would help them improve 
their tracing abilities, 93% of children chose the Selective 
Praise Teacher. This may serve as preliminary evidence that 
children’s learning goals affect whose praise they seek 
out, based on what they know about teachers’ selectivity 
and informativeness. This directly builds off Asaba et al. 
(2018), which demonstrated that children are more likely 
to trust the feedback from the Selective Praise Teacher. If 
children have the ability to recognize, based on demon-
strated patterns of praise, which teachers will/want to help 
them learn, grow, and improve their abilities, they may be 
able to differentially seek out those teachers (and other 
adults) in learning environments; this could have the po-
tential to greatly strengthen their learning processes and 
academic development.
	 When asked who they would approach if they just 
wanted a sticker, 59% of children chose the Overpraise 
Teacher (the predicted answer). There is a statistically sig-
nificant difference in the amount of children who chose 

the Overpraise Teacher for this question in comparison 
with the Improvement Goal question, indicating that chil-
dren did demonstrate that they would approach different 
teachers depending on the salient learning goal. However, 
we predicted that children would overwhelmingly choose 
the Overpraise Teacher here, which they did not. It is pos-
sible that children’s understanding of learning goals was 
only sometimes affected by praise patterns, or that they 
were just more conflicted about this answer. An alternative 
interpretation is that, although children fully understood 
this question, many of them simply did not want a sticker 
from the Overpraise Teacher—even if they were sure they 
would get it. They may have developed, even in this rela-
tively short task, a strong enough bias against this teacher 
that they no longer desired her praise at all—a conclusion 
that would seem at odds with the body of work demon-
strating children’s preferences for people who seem nice 
(Hamlin et al., 2007; Lane et al., 2013). This could suggest 
an even stronger basis for the argument (made in the next 
paragraph) that children prefer selective and informative 
praise, which thus merits further investigation. 
When asked which teacher they would prefer to have in 
their classroom, 70% of children chose the Selective Praise 
Teacher. While these data may not be completely conclu-
sive, as participants’ answers could have been affected by 
their answers to the previous questions (the questions in 
the Question Phase were presented in a fixed order and not 
counterbalanced), tentative inferences may still be drawn. 
If children prefer to have the Selective Praise Teacher in 
their classroom, it may indicate that they prefer this teacher 
generally, that they prefer selective praise generally, and/
or that they want to continue to have the opportunity to 
seek out this more informative feedback. While parents 
may believe that children seek praise indiscriminately, the 
results of this study, in conjunction with previous litera-
ture, potentially serves as an indicator that this may not 
be the case—that children have a nuanced understand-
ing of praise, and may prefer and seek out more selective, 
informative, and meaningful praise, even if it means get-
ting less praise overall. Taken together, the findings of this 
study provide initial evidence that praise patterns that al-
low children to make inferences about informativeness, se-
lectivity, and trustworthiness may affect certain learning 
behaviors, such as learning goals and teacher preferences.  

Potential Limitations
     
	 The most significant limitation in this study was the broad 
view of praise that was taken. In this research (as in much 
praise literature), it is necessary to stereotype praisers—here, 
with two teachers who use praise in precise patterns—even 
though people are rarely entirely Selective Praisers or Over-
praisers. This allows us to draw broad conclusions about pat-
terns of praise that may exist in the real world. Relatedly, 
other work has demonstrated the importance of specific and 
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descriptive praise messages, tailored to individual children or 
to groups. In various studies, Brophy (1981), Chalk and Bizo 
(2004), and McClannahan and Krantz (2004) found that descrip-
tive praise (e.g., “good job mixing the colors in this painting”), 
in comparison to general praise (e.g., “good job”) positively im-
pacts children’s development. Cohen et al. (1999) found that, 
when receiving critical feedback, racial minority students re-
sponded more positively when the feedback also included in-
dications from the teacher that they believed that the student 
could achieve high standards. This research suggests that the 
best encouragement for children’s learning and development 
is likely praise that is specific, individualized, and contextual. 
While this study was not able to achieve these detailed condi-
tions, future work may be able to research praise patterns while 
incorporating more descriptive or tailored praise messages. 
	 Additionally, both teachers in this paradigm exclusively 
delivered performance praise, and given the demonstrated 
significance of praise content, it is not clear that children’s 
responses to these teachers would generalize to selective 
or overpraisers using different praise content. Future work 
could compare responses to teachers who give praise that 
varies in both pattern (selective vs. indiscriminate) and con-
tent (ability vs. effort) to understand the overlap and dis-
tinctions here. 

Implications for Parents and Teachers 

	 Despite this limitation, this study has salient real-world 
implications and applications for caretakers of children. 
While parents and teachers do not occupy the same role 
in children’s lives, both groups typically teach, facilitate 
growth and learning, and provide praise. While this para-
digm focused on teachers, it gathered children’s responses 
to patterns of praise that would theoretically be consis-
tent regardless of context, as cognitive ability is not spe-
cific to interactions with certain types of people. 
	 Both parents and teachers generally want to support the 
development of certain learning behaviors in their children 
and students (such as hard work, persistence, and seeking out 
growth opportunities) but are rarely given empirical guidance 
on how to do so. They typically rely on conventional wisdom 
about parenting, which shifts with changing cultural norms 
and reinterpretations of historical conceptions of what it means 
to be a good parent. One style that has surged in recent years 
is the “praise junkie” (described in Suissa, 2013), who praises 
so frequently and unconditionally that their children develop 
an insatiable need for constant affirmation. The data analyzed 
in this paper contradict this approach—as even six- and sev-
en-year-old children understand that a selective praiser, while 
perhaps conventionally understood to be less nice or less sup-
portive, will help them improve their skills more than an over-
praiser. Furthermore, children differentially prefer to have the 
Selective Praise Teacher in their classrooms, possibly suggest-
ing that children would rather receive selective praise in the 
long run. Although we certainly cannot conclude that selective 

praise is the best kind of praise to be employed in all situa-
tions, there is a general indication that praising everything 
enthusiastically, equally, and always in an effort to make chil-
dren feel good may not actually support their learning and 
growth, and that children themselves might know that. 

Future Study

	 The data presented in this research offer many dif-
ferent directions for further study. One avenue would be 
to investigate the impact of individual differences in the 
Teacher Preference data. One particular individual differ-
ence that may be modulating these results is self-esteem. 
Brummelman et al. (2014), examined children’s self-es-
teem in relation to inflated praise, such as referring to a 
child’s work as an “incredibly beautiful drawing,” rather 
than just a “good” or even “beautiful drawing” (but all 
within the category of performance praise). Results indi-
cated that children with high and low self-esteem were af-
fected very differently when they received the same praise 
content: children with high self-esteem were more likely 
to seek further challenges, while children with low self-es-
teem curbed challenge seeking behaviors, potentially feel-
ing overwhelmed by the high standard and unsure if they 
could meet it again. This study demonstrated that children 
with low self-esteem are less likely to seek out challeng-
ing tasks after receiving certain types of praise. 
	 This may imply that children in this task were also im-
pacted differently based on their self-esteem. As we have 
seen in this data, 93% of children report that the Selective 
Praise Teacher would help them get better at tracing, but 
only 70% of children chose to have the Selective Praise 
Teacher in their classroom. While this data is limited, it may 
be examined as potential evidence that even though most 
children understand the Selective Praise Teacher to be more 
informative and more helpful in improvement, many still 
choose to spend more time with the Overpraise Teacher—
potentially prioritizing a necessary self-esteem boost over 
an opportunity to learn. If this study could be replicated 
with additional self-esteem evaluation, we would be able 
to better understand the role of this potentially modu-
lating factor and see if low self-esteem prevents children 
from seeking out known learning opportunities, either for 
fear of failure or not believing themselves to be up to the 
task. 

Conclusion 

	 While the data from this study indicate that children’s 
effort may not be significantly affected by teacher praise 
patterns, there is initial evidence that other relevant learn-
ing behaviors, such as learning goals and teacher prefer-
ences, may be impacted. These results, in combination 
with existing praise literature, indicate that children have a 
deeply nuanced understanding of the feedback and praise 
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they receive from key adults in their lives. 
	 In contrast with the current cultural emphasis on the 
importance of protecting children’s feelings from potential 
perceived harm by offering only positive feedback, it 
appears that children prefer and seek out adults who offer 
more informative praise. Therefore, adults might ultimately 
better support children by resisting the urge to praise 
indiscriminately and offer them more selective praise. By 
acting on this information, parents and teachers might be 
able to better achieve their original goal of supporting 
children’s development. Therefore, caregivers need accu-
rate and accessible empirical guidance about how their 
praise, goals, and patterns impact children’s development, 
learning, and growth—to ultimately understand how sen-
sitive children are to the nuances embedded in feedback. 
This information, together with clear guidance on how to 
best deploy these powerful tools, can help caregivers and 
teachers intentionally, confidently, and most importantly, 
successfully help children grow up with confidence, a solid 
growth mindset, and an appetite for honest and substan-
tive feedback on their performance that helps them im-
prove and develop. 
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Subjective evaluations of cognitive performance among stroke patients are gaining more prominence 
within the research literature. However, there is still relatively little research on subjective cognitive 
complaints (SCC) in this population. This research paper aimed to investigate the relationship of mood 
problems (i.e., anxiety and depression) and SCC in left- and right-sided stroke patients. 148 patients 
were assessed at three months after a stroke on the measurements CLCE-24, HADS-A, and HADS-D. 
The results showed that while right-sided stroke patients scored higher on the HADS-A, left-sided 
stroke patients did not score higher on the HADS-D. There was no significant difference between 
scores on the CLCE between the patient groups. High anxiety levels correlated with higher SCCw 
levels in right-sided patients, but depression levels did not correlate with SCCw in left-sided patients. 
These results suggest that there is a relationship between mood problems and right-sided stroke 
patients not found in left-sided patients. Researchers and clinicians should emphasize the interplay of 
subjective estimates and mood problems in left-and right-sided stroke patients as they can mask how 
patients rate their complaints. The actual subjective performance of the patients could be negatively 
influenced by the symptoms associated with mood problems.

Keywords: stroke, hemisphere, mood problems, subjective cognitive complaints

	 Stroke is the second leading cause of death worldwide, 
and there are over half a million new stroke cases annu-
ally (Kolb & Whishaw, 2014). It is defined as "the sudden 
appearance of neurological symptoms as a result of inter-
rupted blood flow" (Kolb & Whishaw, 2015). The conse-
quences are heterogeneous and affect cognition, mood, 
and activities in daily life (ADL). Common pre-stroke symp-
toms are confusion, trouble walking, and sudden head-
aches (Scimemi, 2018). Depending on the type of stroke, 
symptoms may be present or absent in the patient, mak-
ing it harder to distinguish between strokes (Alberts et al., 
1990). Similarly, post-stroke symptoms vary extensively 
with regard to severity, type of stroke, and lesion location. 
They typically include concentration problems, difficulties 
in language expression, memory impairments, and mood 
disorders such as depression and anxiety (Pappadis et al., 
2019). 

Asymmetry in Emotional Processing

	 In healthy individuals, the left side of the prefrontal 
cortex (PFC) processes pleasant emotional stimuli, whereas 
the right side of the PFC processes unpleasant emotional 
stimuli (Coan & Allen, 2004). This suggests an asymmetry in 
the way emotional information is represented throughout 

the frontal lobe. However, in depressed patients there is a 
shift towards less activity in the left region of the PFC and 
higher activity in the right region of the PFC. According 
to the hemispheric encoding/retrieval asymmetry (HERA) 
model, memory encoding and retrieval for nonverbal stim-
uli are related to asymmetrical processing in the left and 
right PFC (Habib et al., 2003). Several studies have found a 
link between emotional stimulus processing and asymmet-
rical brain functioning (Ahern & Schwartz, 1985; Grimshaw 
& Carmel, 2014; Thibodeau et al., 2006). Herrington et al. 
(2010) examined emotional differences in depression with 
respect to asymmetric brain functioning in fMRI data. The 
results showed that both trait depression and emotional 
stimulus processing are different for the PFC in the right 
and left hemispheres. This suggests that the emotional ef-
fects of having suffered a stroke could be related to lesion 
location (Aström, 1996; Berg et al., 2001; Pappadis et al., 
2018; Robert et al., 1983). For instance, in left-hemispheric 
strokes, individuals experience a lateralization of mood 
disorders causing positive emotions to not be registered 
at a healthy level, and the right hemisphere takes over. 
Throughout the literature, a significant number of stroke 
patients that suffer from poststroke depression also meet 
the criteria for an anxiety disorder, most commonly Gen-
eralized Anxiety Disorder (GAD; Aström, 1996; Chemerinski 
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& Robinson, 2000). This comorbidity is also reliably asso-
ciated with left-hemispheric strokes. However, when anx-
ious stroke patients without a co-diagnosis of depression 
are evaluated, results show there is a higher prevalence 
of the stroke occurring in the right hemisphere. Currently, 
there is no consensus on a rationalization of this symp-
tomatology as it is not explainable by the lateralization 
theory (Aström, 1996; Berg et al., 2001; Pappadis et al., 
2018; Robert et al., 1983). Overall, patients with a right-
sided stroke report more signs of anxiety, such as exces-
sive worrying, whereas left-sided patients report more 
depressive symptoms, such as feeling inadequate after 
having had a stroke and throughout recovery (Aström, 
1996; Berg et al., 2001; Pappadis et al., 2018).

Stroke and Anxiety

	 The link between stroke and anxiety has been inves-
tigated in multiple studies. According to Broomfield et 
al. (2014), one-quarter of post-stroke patients develop 
anxiety symptoms within six months. The most reported 
symptoms are excessive and constant worrying, as well 
as the fear of not being able to return to one’s every-
day routine (Pappadis et al., 2018). Showing symptoms 
of anxiety can lead to less involvement in the rehabilita-
tion process and thus slow down the recovery time (Shin 
et al., 2016). Moreover, anxious patients are often man-
aged by disruptive thoughts which makes stroke recov-
ery increasingly difficult. This is reflected in the success 
rate of treatment, signaling that an anxiety disorder sig-
nificantly lowers positive functional outcomes of stroke 
treatment (Aström, 1998; Leppävuori et al., 2003; Shin et 
al., 2016). Aström (1996) investigated levels of GAD for 
three years after a stroke and found that symptoms oc-
curred more often in right-hemispheric stroke patients. 
As Chemerinski & Robinson (2000) found, patients with 
GAD alone were significantly associated with right-sided 
lesions, whereas comorbidity of GAD with depression 
was significantly associated with left-hemispheric lesions. 
This was revealed three months after the stroke and per-
sisted throughout the three years of follow-ups. After 
one year, 31% of the patients had recovered from GAD. 
Two years later, only 38% of the patients had recovered 
from GAD. This suggests a slowed recovery rate of anx-
iety symptoms in right-hemispheric stroke patients. To 
date, there is no conclusive explanation to account for 
the symptoms shown after anxiety occurrence in right-
sided stroke patients. This might be due to the fact that 
anxiety disorders also occur in comorbidity with depres-
sion, as mentioned above, suggesting a more complicated 
system that underlies the clinical diagnosis (Chemerinski 
& Robinson, 2000). 

Stroke and Depression

	 In a study conducted by Broomfield et al. (2018), 

among 4079 stroke patients, one-third showed depres-
sive symptoms. Elderly patients seem to be especially prone 
to the development of post-stroke depression (Berg et al., 
2001). Left-hemispheric stroke patients more frequently de-
velop depressive symptoms like frustration and inadequacy 
or experience negative affect in their daily lives (Pappadis 
et al., 2018). This is associated with a slower rehabilitation 
process because patients with depressive symptoms tend 
to use rehabilitation services less efficiently (Gillen et al., 
2001) and show poor involvement in the recovery process 
(Shin et al., 2016). Cully et al. (2005) have demonstrated 
that depressive symptoms are negatively related to func-
tional abilities such as communication (Kidd et al., 1993). 
Creating a distinction between the psychological symptom-
atology of left- versus right-sided stroke patients can help 
provide a more nuanced screening tool. Subsequently, it 
allows for tailored planning of rehabilitation programs. It 
enables clinicians and therapists to take a closer look at the 
mood disorders that might develop post-stroke (Schöttke 
& Giabbiconi, 2015).

Subjective Cognitive Complaints (SCC)

	 Measuring subjective cognitive complaints (SCC) is 
important to assess the perceived severity of complaints 
and how much they affect the patient’s life. SCC are com-
plaints patients can experience post-stroke and are an in-
creasingly important factor in the overall decline of cog-
nition (Hohman et al., 2011). Examples of SCC range from 
physical sensations, such as headaches and distorted vi-
sion, to mental symptoms, such as the inability to con-
centrate and recall memorized information. Complaints 
are measured from a subjective perspective, which gives 
insight into the patient’s picture of their abilities after a 
stroke. SCC are self-reported and typically assessed using 
questionnaires or via single open-ended questions. These 
types of instruments can accurately reproduce the individ-
ual remarks of the patients’ experiences after having had 
a stroke, whereas objective measurements are less likely 
to capture the subjective state of the patients. In addition 
to this, SCC can be divided into two domains. SCCc re-
flect the content, i.e., what problems people report (e.g., 
difficulties with memory and concentration). SCCw reflect 
the degree of worry, i.e., whether people say that the SCC 
hinder them in their daily lives or not (Van Rijsbergen et 
al., 2013). SCCc provides an understanding of which com-
plaints patients have to deal with. Since this is heterog-
enous, there are many ways in which a stroke can impair 
subjective cognitive functions (e.g., reduced concentration, 
difficulties with expressing oneself, etc.). SCCw on the other 
hand, are concerned with whether this complaint, small or 
big, is affecting activities in daily life and ultimately hinder-
ing recovery and life after the stroke (Wendel et al., 2008). 
This distinction is made because, like most individual dif-
ferences, patients have various thresholds as to what they 
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perceive as inhibiting. By outlining this difference, it is not 
only measured which complaints patients display but also 
the extent to which these complaints need to be rated on 
a functional level (Van Rijsbergen et al., 2013).

Stroke and SCC

	 SCC are common after a stroke and affect a large por-
tion of the patient’s daily life. This is because strokes man-
ifest in multiple different ways in the brain and often have 
long-term cognitive, physical, and emotional effects (Ni-
jsse et al., 2017). Thirty-two percent  of post-stroke pa-
tients report feeling more anxious, while 44.8% claim to 
have an overall more depressed mood over the course of 
nine months after hospital admission (Hochstenbach et 
al., 2005). These changes in mood may influence the way 
people cope after their strokes (Sisson, 1998). In order to 
adequately assess the psychological and subjective com-
plaints, it is important to include self-reports that focus on 
the patient’s estimation of their predicament. Moreover, 
the inclusion of SCC measures could help identify the way 
patients experience their complaints at the beginning and 
throughout the rehabilitation process (van Rijsbergen et al., 
2019). Because of the heterogeneity of this medical con-
dition, it is important to uncover all of the symptoms that 
are crucial for recovery, including those that are not mea-
surable by biophysical assessments. 
	 However, a study by Marino et al. (2009) that investi-
gated neurological patients suggests that looking at sub-
jective reports alone only reveals part of the complaints 
because mood also has an effect on a patient’s SCC. Thus, 
emotional complaints, such as a depressed mood, can influ-
ence the patient’s evaluation of cognitive complaints, such 
as concentration problems (Marino et al., 2009). Mood dis-
orders, such as anxiety and depression, are strongly related 
to the frequency of subjective complaints that patients re-
port. Within the stroke population, there is relatively lit-
tle research on all domains of SCC, while there is more on 
subjective memory complaints (SMC; Van Rijsbergen et al., 
2013). SMC measures the perceived memory problems that 
patients experience while SCC deals with the broader do-
main of perceived cognitive problems, making them more 
inclusive than just SMC. In fact, few studies combine SCC 
with mood disorders that are associated with stroke in-
juries, specifically anxiety and depression (Dufouil et al., 
2005). Neither anxiety nor depression symptoms in relation 
to SCC are adequately represented throughout the litera-
ture. Likewise, most research focuses on objective cogni-
tive performance and mood problems among stroke pa-
tients (Nakling et al., 2017; Quinn et al., 2018; Weinstein 
et al., 2014).

The Present Study

	 This study investigates the relationship between sub-
jective cognitive complaints (SCC) and mood problems 

in left- and right-sided stroke patients. Based on the ef-
fects of lateralization in stroke patients, the first hypoth-
esis states that right-sided patients will have higher anx-
iety levels compared to left-sided patients. The second 
hypothesis states that left-sided patients will have higher 
depression levels compared to right-sided patients. Both 
depression and anxiety symptoms were measured using 
the Hospital Anxiety and Depression Scale (HADS; Stern, 
2014). The third hypothesis predicts that right-sided pa-
tients will have more SCC than left-sided patients. The 
fourth hypothesis states that the levels of SCCw in right-
sided patients can be partly explained by levels of anxi-
ety, which means that higher anxiety scores correlate with 
higher levels of SCCw. The fifth hypothesis states that lev-
els of SCCw in left-sided patients can partly be explained 
by levels of depression. This means that higher depres-
sion scores correlate with higher levels of SCCw. SCC was 
measured using the checklist for cognitive and emotional 
consequences following stroke (CLCE-24; Heuqten et al., 
2007).

Method

Participants

	 This research uses the dataset of the COMPlaints After 
Stroke (COMPAS) longitudinal study that was previously 
conducted by Van Rijsbergen et al. (2013). 211 stroke pa-
tients were tested at three months post-stroke. 104 pa-
tients had a stroke in the left hemisphere while 80 had a 
stroke in the right hemisphere. The remaining patients 
were undifferentiated in the side of stroke meaning that 
no data on the side of the stroke was available (see Table 1 
for demographic data of the final sample). The participants 
were recruited from three stroke units in the Netherlands, 
namely the St. Elisabeth and TweeSteden Hospitals in Til-
burg and the Máxima Medical Centre in Veldhoven. Inclu-
sion criteria consisted of a clinical diagnosis of a first or 
recurrent ischaemic or hemorrhagic stroke. The minimum 
age was set at 18 years with no upper age limit. The age 
range in this sample was 30 to 95 years. Exclusion criteria 
were pre-existing health problems interfering with cogni-
tive functioning, including cognitive decline (as defined by 
a score >3.6 on the short version of the Informant Ques-
tionnaire on Cognitive Decline in the Elderly; IQCODE; Jorm 
& Jacomb, 1989), a recent history of severe psychopathol-
ogy (e.g., suicide attempts, alcohol or drug misuse, diag-
nosed personality or mood disorders, etc.), severe physical 
comorbidity (e.g., malignant diseases, progressive neuro-
logical conditions, etc.), and severe communication diffi-
culties (e.g., insufficient understanding of the Dutch lan-
guage, severe aphasia, blindness or deafness, etc.).
 
Measures 

Anxiety and Depression
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	 Anxiety and depression scores were measured with 
the HADS (Stern, 2014). This test was chosen because of 
its wide clinical applicability and practical usage. It has also 
been studied in a wide variety of contexts, including clini-
cal as well as non-clinical populations, such as employees 
(Bocéréan & Dupret, 2014; Herrero et al., 2003). Moreover, 
it is considered to be unaffected by coexisting medical con-
ditions, which is useful in this patient population (Snaith, 
1987). It consists of 14 questions, seven of which mea-
sure anxiety (HADS-A) and seven which measure depres-
sion (HADS-D). Each item has four answer options, such 
as “not at all,” “a little but it doesn’t worry me,” “yes, but 
not too badly,” and “very definitely and quite badly.” The 
items are intermixed, but the scoring from 0 to 4 is calcu-
lated separately for anxiety and depression, respectively. 
Example items include “I have lost interest in my appear-
ance,” “I feel as if I am slowed down,” and “I still enjoy the 
things I used to enjoy.” The minimum score for both the 
depression and anxiety scale is 0, with 21 being the max-
imum score. The patients are considered normal with a 
score below 7, borderline with a score between 8-10, and 
abnormal if they have a score of 11 and higher. Both scales 
demonstrate good reliability (HADS-A: Chronbach’s ɑ = 
0.83; HADS-D: Chronbach’s ɑ = 0.82; Bjelland et al., 2002). 
The Chronbach’s alpha coefficient for the HADS-A in the 
current sample was 0.79 and 0.81 for the HADS-D. A study 
by Herrmann (1996) showed good validity for the HADS (r 
> 0.90). 

Subjective Cognitive Complaints (SCC) 

	 SCCtotal was assessed with the Checklist for Cogni-
tive and Emotional consequences following stroke (CLCE-
24; Heuqten, et al., 2007). This is a structured clinical in-
terview that measures subjective complaints among stroke 
patients. It was chosen because of its effectiveness to pro-
vide a holistic view of the participant. With regard to the 
concept of SCC, clinical interviews provide a more com-
prehensive understanding of the complaints the partici-
pants display, as would be the case with questionnaires. 
There are 13 items that examine cognitive complaints and 
nine items that address emotional and behavioral com-
plaints. Each item is scored as 0 (Not Present), 1 (Doubt-
ful), 2 (Present, but not affecting daily life) or 3 (Present 
and negatively affecting daily life). Example questions in-
clude: “Since the stroke, have you had problems with do-
ing two things at once?” and “Since the stroke, have you 
had problems with taking initiative?”  In this sample, SCCw 
was obtained by dichotomizing the scores on the CLCE into 
0 (not hindering daily life) and 1 (hindering daily life). In-
ternal consistency proved to be reliable (Chronbach’s ɑ = 
0.81;Heugten et al., 2007). For this study, only items one 
through 13 were considered since they measured SCC. The 
remaining nine items that measure emotional complaints 

were excluded from the analyses, in order to limit redun-
dancy, as they correlated with the HADS-A (r = 0.5, n = 
112) and HADS-D (r = 0.5, n = 112). The Chronbach’s al-
pha coefficient of the total scores of the CLCE in this sam-
ple was 0.7.

Procedure

	 Eligible patients were informed about the study by 
their treating physician and also received oral and writ-
ten information about the study at the time of the clinical 
phase. Demographic and clinical features were reported 
and informed consent was obtained. The CLCE-24 and the 
HADS were administered by a neuropsychologist at the 
respective hospital the participant had done the study in. 
When this was not possible, it took place at the partici-
pant’s home or residence (e.g., rehabilitation center). The 
tests were administered by a neuropsychologist regard-
less of the location. There was no compensation given to 
the participants for taking part in this study.

Statistical Analysis

	 The hypotheses that anxiety levels are higher for right-
sided stroke patients and depression levels are higher for 
left-sided stroke patients were tested. Two one-sided, in-
dependent samples t-tests were conducted to compare the 
groups of the independent variable (side of stroke; L or 
R) with the dependent variables (anxiety and depression). 
A third and fourth one-sided, independent samples t-test 
was conducted to compare the levels of SCCtotal and SCCw 
in both groups. In these t-tests, the independent variable 
was the side of stroke and the dependent variables were 
SCCtotal and SCCw, respectively. The scores for the t-test 
were not standardized because the variables were mea-
sured with the same instrument and were only compared 
among left-and right-sided patient groups within this sam-
ple. To test whether anxiety and depression partly explain 
SCCw in the right-and left-sided stroke patients, two simple 
linear regression analyses were conducted. A priori power 
was calculated using the program G*Power 3.1 (Faul et al., 
2007). To detect a medium effect between right- and left-
sided patients (d = 0.5) with a power of at least 0.8 (ɑ = 
0.05) and an allocation ratio (N2/N1) of 0.77, 104 partic-
ipants were required in total. All statistical analyses were 
performed with SPSS version 24. The original dataset in-
cluded 211 stroke patients. An outlier was defined as three 
or more standard deviations above or below the mean. Par-
ticipants were not included in the study if there was miss-
ing data on either the side of the stroke (including the 
undifferentiated cases), the HADS, or the CLCE-24. In this 
sample, missing data is ascribed to participants forgetting 
to enter information on the questionnaires and/or incom-
plete medical files (e.g., information about the site of le-
sion). The analyses excluded nine outliers and 54 cases of 
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missing data as defined above, leaving a final sample size 
of N = 148, with 86 right-sided and 62 left-sided stroke 
patients. An alpha level of 0.05 was used throughout all 
analyses.

Results

Demographic Variables

	 The two groups of patients were compared on their 
demographic variables, gender, age, and IQ by means of 
t-tests. The age range across the entire sample was 30 to 
95 years. The mean age was similar in both right-sided 
stroke patients (M = 63.6, SD = 11.8) and left-sided stroke 
patients (M = 65.6, SD = 13.2). More males had a right-
sided stroke (60.4%) than a left-sided stroke (39.6%). The 
same holds for females, with 53.8% having suffered a right-
sided stroke and 46.2% a left-sided stroke. IQ was the same 
across groups (right-sided patients: M = 95.9, SD = 13.3; 
left-sided patients: M = 65.6, SD = 13.2). Almost all strokes 
were classified as an infarct; only a small portion was iden-
tified as bleeding (Infarcts: 139; Bleedings: 9). There were 
no significant differences between left- and right-sided pa-
tients on these variables (see Table 1).

HADS-A and HADS-D

	 An independent samples t-test was used to examine 
whether scores on the HADS-A are higher for right-sided 
stroke patients, and we found that right-sided stroke pa-
tients demonstrated higher levels of anxiety (t = 2.205, df 
= 146, p = 0.0115). Another t-test was used to examine 
whether left-sided patients have higher scores on the 
HADS-D. Contrary to the expectations and literature, left-
sided stroke patients did not show significantly higher lev-
els of depression (t = 0.627, df = 146, p = 0.734). It is worth 
noting that while the results did not reach significance, 
the trend of the scores on the HADS-D is in line with the 
prediction.
 
SCCtotal and SCCw

	 For ease of interpretation, standardized z-scores were com-
puted for the dependent variable SCCw and the independent 
variables anxiety and depression. The levels of SCCtotal be-
tween left- and right-sided stroke patients were compared us-
ing an independent sample t-test. Results showed that right-
sided patients did not score higher on SCCtotal than left-sided 
patients (t = 0.368, df = 146, p = 0.713). These findings sug-
gest that anxious patients do not display higher levels of SCC. 
A simple linear regression was carried out to further test this, 
and the results show that the model is significant (F(1,84) = 
28.67, p < 0.001). Scores on the HADS-A in right-sided patients 
explained 25.4% of the total variance in CLCEw (= 0.254). Pear-
son’s correlation between HADS-A and CLCEw equals to 0.504 
(r = 0.504, n = 86, p < 0.001). When testing the other group, 

namely that depression levels partly explain SCCw in left-sided 
patients, the results were not statistically significant. When 
testing to see how much variance in depression levels ac-
counts for SCCw in left-sided stroke patients; the model was 
also not significant (F(1,60) = 2.74, p = .103). This suggests 
that depression levels in left-sided patients did not influence 
SCCw levels. Scores on the HADS-D in left-sided patients ex-
plained 4.4% of the total variance in CLCEw (= 0.044). Pear-
son’s correlation between HADS-D and CLCEw was equal to 
0.209 (r = 0.209, n = 62, p = .052). This trend, however insig-
nificant, suggests that SCCw in left-sided patients could po-
tentially be explained by levels of depression.

Discussion

	 The aim of this research paper was to examine the relation-
ship between SCC and mood problems in left-and right-sided 
stroke patients. From the results section, key features about the 
relationship between the above-mentioned variables emerge. 
Importantly, the results of this sample are partly in line with 
the current literature on stroke patients, SCC, mood disor-
ders, and respective lateralization. Right-sided stroke patients 
scored higher on the HADS-A than left-sided patients mean-
ing that they demonstrate higher levels of anxiety. Moreover, 
one-quarter of the worrying component of SCC could be ex-
plained by anxiety symptoms in right-sided patients. However, 

Table 1

Descriptive Data of Final Sample 
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left-sided patients did not have a higher mean score on the 
HADS-D. Right-sided patients, in fact, scored lower than left-
sided patients on SCC, and depression did not explain SCCw 
in left-sided patients. There were no significant differences be-
tween the side of stroke and demographic variables, namely 
gender, age, and IQ, which means that the patient groups were 
homogenous with regard to these variables.
	 Right-sided patients scored significantly higher than left-
sided patients on the HADS-A. The results indicate that in this 
sample, right-sided patients showed a higher prevalence of 
anxiety. This implies that there is an association between the 
location of the stroke, namely in the right hemisphere, and 
anxiety symptoms, which is in line with previous research that 
suggests there is a link between right-hemispheric strokes and 
the occurrence of anxiety problems (Aström, 1996; Kim, 2017). 
The results also showed that scores on SCCw can be explained 
by scores of anxiety in right-sided patients which show that pa-
tients with high anxiety levels also tend to worry more about 
their SCC. This could be due to the fact that excessive worry-
ing is a major factor in the diagnosis of an anxiety disorder and 
SCCw specifically addresses the degree to which patients rate 
their complaints as worrisome and/or hindering in daily life. 
Thus, patients who worry excessively will also report more SCC. 
In turn, they will worry more about those complaints than pa-
tients who do not report anxiety symptoms. These reports have 
an important impact on how the patients might present them-
selves during a clinical interview. Patients who exhibit more 
anxiety symptoms might have an overlapping report on SCC. 
The domains’ mood problems and SCC differ, but they do in-
fluence each other in a way that might alter the image of the 
patients’ subjective state. Although self-reported, it could be 
that because patients are preoccupied with their mood that 
they distort how they evaluate their cognitive problems. The 
results of this research paper showed there is good reason to 
look at anxiety in relation to SCCw. As reflected in the study by 
Marino et al. (2009), the presence of a mood disorder can ex-
plain reports of SCCw as well. This is a vital element for the way 
clinicians and researchers should look at patients’ subjective 
reports, as they might be associated with symptoms of anxi-
ety or depression. Future research should focus on including 
the occurrence of mood problems as a covariate when esti-
mating SCC. However, not only are professionals benefitting 
from this type of knowledge, but relatives and significant oth-
ers might also be able to judge the mindset of their loved ones 
more accurately. In fact, caretakers could better understand 
the patients’ experience and adapt their behavior and expec-
tations accordingly. This is especially relevant because there is 
evidence that the relationship between caretaker and patient 
can influence the patient’s recovery time and perceived abil-
ity to cope with the circumstances (Kim, 2017; Secrest, 2000).
	 It was predicted that right-sided stroke patients score 
higher on SCC than left-sided patients. This hypothesis was 
rejected because the results were not in line with that pre-
diction. One possible explanation for that could be that le-
sion location is not as crucial in whether the patients report 

SCC altogether. What is more important is the type of mood 
problems that accompany SCC, as in this case anxiety relates 
more to the worrying component as to the total score of SCC. 
The assumption that left-sided stroke patients will have higher 
scores of depression symptoms was not in line with the results. 
Hecht (2010) showed that the left hemisphere, which is respon-
sible for pleasurable experiences, is hypoactive in depressed 
patients. In contrast, the right hemisphere that is involved in 
processing negative emotions is hyperactive. The explanation 
of why the results were not supportive of the prediction could 
be because in patients with depression there might be an im-
balance of right and left hemispheric activity (Hecht, 2010). 
It could be more conclusive to look at the interplay of both 
hemispheres with regard to stroke patients who develop de-
pression (Alves et al., 2008; Hecht, 2010). Moreover, there is 
no link between left-sided patients that show signs of depres-
sion and their levels of SCCw. Seeing as the left-sided stroke 
patients had low scores of depression overall (see Table 2), it 
could be that this sample was not representative of the pop-
ulation, as the literature shows a consistent link between de-
pression and left-hemispheric lesions (Pappadis et al., 2019).
	 The strength of this study is that the two patient groups 
matched in their demographic variables. There is sufficient ev-
idence to believe that neither IQ nor gender or age had an in-
fluence on the variables that were tested. The sample size in 
this paper was larger than the required sample size, according 
to the power analysis. This is of benefit because a higher power 
is more likely to reject a false negative (Type 2 error) and in 
turn, the probability of finding a statistically significant result 
increases. Additionally, the COMPAS study (Van Rijsbergen et 
al., 2013) was the first to divide SCC into the two components 

Table 2

Descriptive Statistics of Depression, Anxiety, CLCEc, and 
CCLEw in Stroke Patients 

Note: * = p < 0.05
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of SCCc and SCCw using widely accredited measures, includ-
ing the CLCE. This serves as a strength for the current research 
paper. Unfortunately, the original paper by Van Rijsbergen et 
al. (2013) excluded the most severe stroke patients, including 
aphasia patients, which limits the generalizability of their study 
and this research paper. Additionally, only participants from 
the Dutch population were included. There are cross-cultural 
differences in how mood disorders manifest (i.e., differences in 
symptoms and desire to disclose them; Kleinman, 1977). Work-
ing with a Western sample might be unsuitable for explaining 
SCC in relation to anxiety and depression levels in other cul-
tural settings. This is particularly relevant when investigating 
collectivistic cultures, such as Japan, because they are associ-
ated with somatization symptoms of mental disorders, which 
can result in different symptom reports or little disclosure al-
together (Ng, 1997). 
	 Moreover, the measures used for SCC and anxiety/de-
pression are purely subjective reports. As mentioned above, 
there are advantages to using them, such as practical util-
ity, inexpensiveness, and a more precise assessment of the 
patient’s subjective experience. On the other hand, they 
are also subject to confounds related to the participants’ 
ability or willingness to fill them out (Shi et al., 2010). Since 
both measures are answered by the same patients, there is 
a risk that they will tap into the same constructs, regard-
less of their statistical validity. Therefore, future research 
should include objective measurements to correct these 
confounds. This might include presenting emotional stim-
uli to the patients in order to obtain a reaction on an ob-
jective basis. Using both subjective and objective measures 
could help identify the patients’ perspectives but, at the 
same time, control for their potential lack of insight or situ-
ational distractions. The biggest limitation is the broad dif-
ferentiation between left- and right-sided stroke patients. 
The pathways and neural networks that can be impaired af-
ter a stroke within one hemisphere, and between the two, 
are much more complicated than the mere distinction of 
hemispheres. These factors and functional pathways are 
obscured in this sample but should be more specifically 
addressed in future research. Since strokes frequently en-
compass both hemispheres, further research on how in-
ter-hemispheric pathways contribute to these findings is 
needed (Kessler et al., 1999; Kim, 2017).
	 There are significant differences with regard to lesion 
location and the manifestation of a mood disorder (Mitchell 
et al., 2017). This research only found an association with 
anxiety in the right hemisphere; nonetheless, it is still im-
portant to pay attention to the side of the stroke occur-
ring in both right- and left-sided stroke patients. A more 
detailed distinction of the cortical and subcortical areas in 
each hemisphere and their relation with mood is needed 
to further investigate the influence it has on the SCC of 
stroke patients. 
	 The assessment of mood problems in relation to SCCw 
should be highlighted and monitored throughout the recovery 

process of stroke patients. In addition to this, the occurrence 
of anxiety or depression symptoms might be related to the 
hemisphere the stroke has occurred in. As a consequence of 
that, left- and right-sided stroke patients might behave differ-
ently given the distinct psychological problems of each hemi-
sphere, and in turn, might not be able to use their rehabilita-
tion phase efficiently. This is important because researchers 
should not underestimate this relation and be aware of the in-
terplay of subjective estimates and mood complaints in left- 
and right-sided stroke patients when assessing them in clini-
cal practice and for research purposes. Subsequently, clinicians 
should use this knowledge to monitor the number of mood 
complaints throughout the recovery process of the patients. 
Clinically, it is important to understand the lateralization of 
psychological symptomatology in order to form individualized 
treatment plans as well as screening tools that detect mood 
problems before they hinder the recovery altogether. This re-
search paper has shown that the relation between SCC, stroke 
location, and mood problems is relevant for both clinical prac-
tice and research because it incorporates subjective ratings 
and potential anatomical influences to establish a more inte-
grative picture of the patient’s experience.
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As online gaming increases in popularity globally, a proportion of gamers face challenges in regulating 
their gaming behaviors, leading to the presentation of addiction-like symptoms (Wei et al., 2017), 
which are associated with negative health outcomes (Lam, 2014), difficulty in sustaining attention 
(Bailey et al., 2010), worsened academic performance (Wright, 2011, Brunborg et al., 2014, Ferguson 
et al., 2011) and decreased social skills (Zamani et al., 2010). To categorise and consolidate the 
phenomenon of problematic gaming behaviour, Internet Gaming Disorder (IGD) was introduced 
into the field of clinical study. This paper aims to provide a systematic review of the symptoms of 
IGD, controversies surrounding empirical research of IGD symptoms, as well as assessment tools and 
prevalence rates. Determinants of IGD behaviour are also presented, which aid in understanding the 
multitude of risk factors that interplay to produce these behaviours. In view of this, this paper examines 
several previously studied intervention methods of IGD to compare the advantages and disadvantages 
of different intervention methods, thus providing a more holistic view about their effectiveness and 
limitations. Through the analysis of both international and Singaporean policy strategies, the merits of 
using a combination of interventions and policies are also elucidated. 

Keywords: Internet Gaming Disorder (IGD)

	 While it has been established that online gaming 
can confer social, psychological and cognitive benefits 
to players (Granic et al., 2014), for some individuals, on-
line gaming can also have negative consequences. Exces-
sive gaming can lead to an inability to regulate gaming 
behaviors, resulting in the presentation of addiction-like 
symptoms (Wei et al., 2017). These problematic behav-
iors surrounding online gaming are associated with neg-
ative health outcomes (Lam, 2014), difficulty in sustaining 
attention (Bailey et al., 2010), worsened academic perfor-
mance (Brunborg et al., 2014; Ferguson et al., 2011; Wright, 
2011) as well as a decline in social skills (Zamani et al., 
2010). In light of these symptoms, Internet gaming dis-
order (IGD) has been introduced as a way to categorise 
and consolidate the phenomenon of problematic gaming 
behavior and its associated symptoms (Wei et al., 2017).
	 Researchers have identified several distinct symptoms 
as key features of the disorder, such as increased tolerance 
toward Internet gaming that may lead to the need to in-
crease time spent gaming to satisfy urges, unsuccessful at-
tempts to reduce or quit gaming, and withdrawal symp-
toms when gaming is taken away (American Psychiatric 
Association, 2013). Grant et al. (2010) provides a broad 
definition of withdrawal symptoms as a “dysphoric state” 

which stems from abstaining from a particular addictive 
behaviour, which can include feelings of irritation or anx-
iety following the cessation of gaming behaviour (Tsai & 
Lin, 2003). However, contention exists over several issues to 
define criteria for IGD in the Diagnosis and Statistical Man-
ual for Mental Disorders (DSM). This paper highlights two 
controversies: The first controversy pertains to the inclu-
sion of withdrawal symptoms as part of the phenomenon 
of IGD. The other discusses the overlap between patholog-
ical addiction symptomatology and non-pathological en-
gagement, in which the degree of negative disruption to 
real-world activities is used to distinguish between engage-
ment, a non-problematic psychological state, and addiction 
symptoms.These issues contribute to a muddled under-
standing of IGD symptomatology, which impacts the de-
velopment of diagnostic tools and measurement of prev-
alence rates. Further discussion along these two lines of 
discourse can help to increase focus and attention on the 
prevalence of IGD so that measures for pathological gam-
ing can be made with higher specificity and higher accuracy. 
	 Despite the absence of a standard diagnostic mea-
surement tool,  studies have attempted to measure 
the national prevalence rates of pathological gam-
ing across different countries. In a report of national 
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 and colleagues (2015), prevalence rates in European coun-
tries under 5% in Norway and Hungary, and under 2% in 
Germany, Netherlands, Spain, and Romania. Singapore, on 
the other hand, has prevalence rates of 9% according to 
Gentile and colleagues (2011), who conducted a two-year 
longitudinal study on pathological gaming among adoles-
cents, using the Pathological Video Game Use scale. This 
scale is an 11-item scale that measures video game use, 
according to the domains of salience, euphoria, tolerance, 
conflict, relapse, and reinstatement (Gentile et al., 2009). 
Consistent with the trend in international prevalence rates 
of pathological gaming, Singaporeans rank as one of the 
highest in Asia in terms of time spent online gaming (Lime-
light Network, 2018). With this in mind, this paper reviews 
therapeutic interventions and policies addressing this ris-
ing problem across different countries. In addition, this pa-
per reviews how these policies have been adapted in a Sin-
gaporean context to combat the mounting issue of IGD. 

DSM Criteria for Internet Gaming Disorder

	 In the Diagnosis and Statistical Manual for Mental Dis-
orders (DSM-5), IGD is categorised under Section III ‘Emerg-
ing Measures and Models’ which lists disorders that require 
further research before being considered as formal disor-
ders (American Psychiatric Association, 2013). The DSM-5 
(2013) suggests that the clinical diagnosis of IGD consists 
of persistent and recurrent use of the Internet to engage 
in gaming, resulting in clinically significant impairment or 
distress over a time period of at least 12 months. Clini-
cally significant impairment or distress can be conceptu-
alized as the meeting of five or more of the symptoms of 
IGD, which include: (1) preoccupation with games; (2) with-
drawal symptoms when gaming is taken away; (3) the need 
to increase gaming time to satisfy urges (tolerance); (4) un-
successful attempts to reduce or quit gaming; (5) loss of 
interest in other previously enjoyed activities; (6) contin-
ued excessive use of Internet games despite knowledge 
of psychosocial problems, (7) deceiving others regarding 
the amount of Internet gaming; (8) use of Internet games 
to escape or relieve negative moods; and (9) jeopardizing 
or losing a significant relationship, job, or education or ca-
reer opportunity because of participation in Internet games 
(American Psychiatric Association, 2013). While no quan-
titative standards are given to quantify excessive usage, it 
can be defined as impaired control and increasing priority 
of gaming over interests and daily activities to the point 
of significant impairment in functioning (King & Delfab-
bro, 2020). However, there are controversies related to us-
ing these criteria (Griffiths et. al., 2014, Kaptsis et. al., 2016, 
Wei et. al., 2017), largely surrounding concerns of ambigu-
ous terminology, in which a consistent definition of with-
drawal symptoms has not yet been well-established, and 
confounding non-pathological experiences of psycholog-
ical engagement with pathological symptoms of addiction 

in forming the foundation of  IGD criteria. 
	 Particularly regarding the criteria of withdrawal, Kaptsis 
and colleagues (2016) have raised concerns over the lack of 
qualitative studies providing clinical descriptions of symp-
toms after the cessation of gaming. Withdrawal symptoms 
have been better established as key physiological com-
ponents of substance use disorders (Baynard et al., 2004; 
Koob, Maldonado & Stinus, 1992). Withdrawal symptoms 
can manifest as feelings of anxiety, worry, and irritation, or 
a strong desire to re-engage in gaming following the ces-
sation of gaming (Beranuy et al., 2013; Griffiths, 2010; Tsai 
& Lin, 2003). In their systematic review of qualitative stud-
ies, Kaptsis and colleagues (2016) found that withdrawal 
symptoms for gamers have been documented in less than 
50 individuals out of a total of 118 participants. In contrast, 
a majority of survey-based studies of Internet-related dis-
orders described withdrawal symptoms as part of the expe-
rience of IGD, suggesting that the inclusion of withdrawal 
symptoms have been processed on assumption instead of 
empirical observation (Kaptsis et al., 2016). On the other 
hand, other alternative models of gaming problems which 
exclude withdrawal symptomatology have yet to be ade-
quately considered. According to Kaptsis et al. (2016), an 
alternative model of problem gaming can include multiple 
subtypes of problem gaming, which are conceptually dif-
ferent from IGD but similar to the clinical classifications for 
alcohol use (American Psychiatric Association, 2013). For 
instance, “binge” gaming could be considered as a subtype 
of problem gaming, which involves episodes of excessive 
continued usage of online gaming, but individuals do not 
appear to experience preoccupation with online gaming 
or the typical withdrawal symptoms (Kaptsis et al., 2016). 
Hence, with consideration of other forms of symptomatol-
ogy, a clearer abstraction of adverse craving for gaming 
through further empirical studies of clinical samples may 
be needed to better describe such symptoms. 
	 Another issue based on the DSM criteria for IGD is the 
confounding of non-pathological high engagement and 
pathological addiction. Charlton and Danforth (2007) dif-
ferentiated between addiction and engagement. They char-
acterised addiction as symptoms of conflict, withdrawal, 
relapse and reinstatement, and behavioural salience. On 
the other hand, engagement is a non-pathological psy-
chological state that includes cognitive salience (preoc-
cupation), tolerance, and euphoria. Ferguson et al. (2010) 
suggests the use of “interference” to distinguish between 
high engagement (non-pathological) and addiction. Ac-
cording to Ferguson et al. (2010; 2011), interference refers 
to negative disruption of real-world activities and is a cru-
cial characteristic when defining problematic behaviours 
(Beard & Wolf, 2001; Ferguson et al., 2011). This suggests 
that despite a high degree of gaming and preoccupation 
with gaming, individuals who do not experience nega-
tive disruption (interference) due to Internet gaming be-
haviours can be considered as being in a state of high 
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engagement, rather than pathological addiction (Charlton 
& Danforth, 2007). Several studies argue that interference 
factors are the only defining criteria that differentiate be-
tween non-problematic, high engagement, computer-re-
lated behaviour and pathological computer-related addic-
tions (Charlton & Danforth, 2007; Ferguson et al., 2011). 
	 Hence, using the current polythetic diagnostic system 
in the DSM, an overestimation of the prevalence of IGD 
and false-positives may occur if the majority of symptoms 
displayed by an individual meets criteria for engagement 
factors, rather than interference factors. This concern is 
echoed in Charlton and Danforth (2007) and Ferguson et 
al’s (2010) recommendations that criterion describing en-
gagement may be inappropriate during research or diag-
nosis of IGD. They also call for increased research focus 
into the concept of  interference so that more specific and 
accurate measures for pathological gaming behaviour can 
be established (Ferguson et al, 2010).

Assessment tools and Prevalence Rates

	 Given these debates on the defining attributes of IGD 
among different researchers, a key consideration presented 
by the Substance Use Disorder Work Group is the lack of 
standard diagnostic criteria and measurement to assess 
gaming addiction across the myriad of studies conducted 
to investigate IGD (Griffiths et. al., 2014; King & Delfab-
bro, 2014). In a review of screening instruments meant for 
the assessment of problematic, pathological and addictive 
gaming, 18 different screening instruments had been de-
veloped. All instrument measures were significantly differ-
ent from each other in their conceptualization and diag-
nostics of IGD (King et al., 2013), showing evidence for a 
lack of consensus and agreement on the presentation of 
IGD. These discordant measurements are largely due to 
the aforementioned debates on specific criteria, as well as 
the adaptation of existing criteria of other disorders (pri-
marily pathological gambling or substance dependence) 
on the assumption of conceptual similarity (King & Del-
fabbro, 2014). Studies found prevalence rates ranging from 
0.1% to over 50% (Petry et al., 2015) and these discrepan-
cies can be accounted for by the different measurement 
tools used, which were developed from slightly different 
conceptualisations of IGD (King et al., 2013). For example, 
from a summary of psychometric instruments for patho-
logical gaming by King et al. (2013), out of 18 instruments 
used, only one instrument, Problem Video Game Playing 
scale, tested for all nine criteria in the DSM criteria for IGD. 
On the other hand, tools like the Online Game Addiction 
Scale for Adolescents in Taiwan (OAST) and the Online 
Game Addiction Index (OGAI) test for four and three cri-
teria out of nine, respectively (King et al., 2013). 
	 This lack of general consensus is a problem in the 	
gaming addiction field as the differing screening instru-
ments has led to high variability of prevalence rates (Kaptsis 

et. al., 2016) and an inability to make direct comparisons 
across various demographics and cultures (Griffiths et. al., 
2014). Thus, a unified approach using the same assessment 
measures is needed as a strong empirical basis for the in-
clusion of IGD in the DSM-5 (Griffiths et. al., 2014). 
	 One way forward to streamline the variety of screening 
instruments into a common assessment measure is to first 
carry out further psychometric research to assess the clin-
ical validity of the criteria used in screening tools. In do-
ing so, irrelevant diagnostic items, which may include with-
drawal symptoms and engagement factors, can be sieved 
out. Following which, researchers can then leverage on the 
refined DSM criteria and make adjustments accordingly, 
bringing the current screening tools nearer to consistency, 
with higher sensitivity and specificity. 

Determinants of Behaviour

	 Determinants of IGD and risk factors can be organised 
into (1) external factors, which include accessibility of on-
line games, (2) contextual elements of online games, and 
(3) personal characteristics of online gamers. 

External Factors

	 External factors include elements such as the variety 
and accessibility of online games, convenience, and Inter-
net speed. These factors increase the likelihood of individ-
uals engaging in online gaming behaviour and the likeli-
hood of intensive and extended periods of playing (Bothun 
et al., 2012). 

Contextual Elements of Online Games

	 What makes Internet gaming so addictive? The hall-
mark of behavioural addiction disorders is the develop-
ment of an addictive state without substance intake. In the 
case of IGD, this sensitization process that alters impul-
sive behaviours to compulsive behaviours develops from 
several key features of online gaming. These features in-
clude the rewarding and immersive characteristics of online 
gaming (Wei et al., 2017), and the ability of online gaming 
to address a spectrum of needs, which include relation-
ship building, escapism, need for achievement and mas-
tery (Xu et al., 2012). These benefits increase motivation 
to extend playing time, which sensitizes the brain reward 
system, thus potentially leading to pathological symptoms 
in vulnerable populations (Wei et al., 2017). 
	 The gaming industry also leverages these benefits to 
attain habitual and repetitive play so that their games can 
be played by a large number of gamers for longer peri-
ods of time, maximizing revenue from each game (Kiraly et 
al., 2017). Developers exploit several psychological mech-
anisms to increase a player’s investment in the long term 
(Kiraly et al., 2017). In particular, developers use operant 
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conditioning through variable-ratio reinforcement sched-
ules, achieved through methods such as giving out valu-
able in-game rewards at unpredictable and irregular inter-
vals to increase the amount of time a player invests into 
the game (Charlton & Danforth, 2007).  	
	 Game service providers provide a plethora of different 
online game genres, including Massively Multiplayer On-
line Role Playing Games (MMORPG), First Person Shooter 
Games, Multiplayer Online Battle Arena (MOBA) games and 
other hybrid forms which combine different elements of 
each game type. In particular, MMORPG and MOBA games 
are especially popular among adolescents (van Rooij et 
al., 2011) and are played by nearly 50% of online gamers 
(Nagygyörgy et al., 2013). To understand the attractive na-
ture of these games, Wei et al. (2017) identified two char-
acteristic features of these online games: provision of free-
dom in a virtual space and online anonymity. Together, 
these game elements satisfy specific psychological needs 
of online players and lead to an increase in desire to play 
and feelings of euphoria, contributing to the highly addic-
tive aspect of these games (Wei et al., 2017). 
	 Firstly, with respect to the provision of freedom in a 
virtual space, gamers have the ability to fulfill desires that 
they may not be able to meet in reality. For instance, they 
can choose to portray a better version of themselves, ex-
plained by Gil-Or and colleagues (2015) as the notion of 
having a False Online Self. These false self-presentations 
can be achieved through gameplay where gamers take 
on different character roles and control the actions and 
choices of the online character. For example, a gamer can 
take on a dominant personality and assert dominance over 
other players through defeating other online characters, 
which may be different from the gamer’s personality in re-
ality (Wei et al., 2017). Additionally, this virtual space al-
lows for gamers to escape from real-life stressors due to 
its immersive nature (Wei et al., 2017), develop bonds with 
other players, and feel a sense of mastery and achievement 
(Pawlikowski & Brand, 2011). These benefits afforded to 
gamers through online freedom coincides with key devel-
opmental tasks of adolescents, such as independence from 
authority and freedom to make personal choices, thus pro-
viding an attractive source to fulfill their desire for auton-
omy (Ong and Tan, 2014). According to research by Billieux 
et al., (2013), MMORPG and MOBA games also facilitate 
identity construction, which is a key developmental task 
in adolescence. Adolescent players are drawn toward on-
line communities in multiplayer games, which aid in their 
search for an identity and culture to take reference from 
as they build their own identities (Billieux et al., 2013). 
	 Secondly, the anonymity that the online game world 
affords its users allows users to reduce self-inhibition (Cat-
alano & Hawkins, 1996) and behave without need for re-
sponsibility (Bowman et al., 2011). According to the So-
cial Development Model, self-inhibition is defined as the 
suppression of behaviours which are deemed as socially 

deviant or are perceived as undesirable to social accep-
tance (Catalano & Hawkins, 1996). Online games rarely 
require users to reveal their identification to other game 
players and instead provide options to play under pseud-
onyms. Under these circumstances, players have freedom 
from direct judgement by others and can exhibit abnor-
mal behaviours, which are often antisocial in nature (Ma, 
2011). Without the need to display social desirability in an 
online world, players display reduced activation of self-in-
hibition, engage in higher risk-taking, and display higher 
aggression, which can generate high psychological rewards, 
which may further bolster the reward experience in the vir-
tual world. Catalano and Hawkins (1996) found that in the  
digital environment, with reduced anonymity, players ex-
hibited more antisocial behaviours, which was mediated 
by a reduced need for self-inhibition.
	 According to Whang and Chang (2004), when rewards 
from achieving these desires in virtual gameplay outweigh 
negative outcomes, gamers may be motivated to continue 
playing despite the knowledge of negative costs. Negative 
costs include negative interference in daily activities, ca-
reer prospects, and social relationships. Wei et al. (2017) 
echoes the motivating nature of psychological rewards, 
claiming that psychological rewards from gaming moti-
vate higher consumption and may lead into compulsive 
behaviour over time in vulnerable individuals (Wei et al., 
2017). 
	 However, despite these elements designed with ad-
dictive mechanisms in mind, only a small population of 
gamers with high engagement levels suffer from negative 
impacts and display pathological gaming symptoms (Kiraly 
et al., 2017). This phenomenon seems to suggest that the 
underlying cause for IGD lies in the personal characteris-
tics of gamers rather than the game itself. Gender (Gen-
tile et al., 2010), age group (Festl et al., 2013, Mentzoni et 
al., 2011), psychological symptoms (Ong & Tan, 2014), per-
sonality, family and social environment (van den Eijnden 
et al., 2010), and motives to play are risk factors that have 
been associated with the manifestation of IGD (Kiraly et 
al., 2017; Griffiths et al., 2012). 

Personal Characteristics – Predisposing risk factors

	 Gender has been established to be correlated with the 
development of IGD, with males forming a higher propor-
tion of individuals diagnosed with the disorder, as com-
pared to females (González-Bueso et al., 2018; Winkler et 
al., 2013). In Singapore, research by Gentile and colleagues 
(2010) have found that 12.6% of boys out of a study of 
3000 adolescents were found to exhibit pathological gam-
ing behaviour, while this was present among  4.6% of the 
girls. It is important to note that these studies were mostly 
cross-sectional in design, and so only correlational rela-
tionships can be inferred between gender and risk for IGD. 
	 Younger age has also been found to be correlated to 
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higher prevalence of IGD (Festl et al., 2013; Mentzoni et 
al., 2001). Youth under 19 years in Germany had a 7.6 % 
prevalence rate of IGD as compared to 3.7 % among those 
20 years and older (Festl et al., 2013). Research by Ment-
zoni et al. (2011) also found that IGD rates in males from 
the 16-21 age group and 22-27 age group were 15.4% 
and 9.7%, respectively, while prevalence rates in other age 
groups were under 3%. Statistics for Singaporean popula-
tions could not be obtained, as studies conducted in Singa-
porean populations (Gentile et al., 2010; Ong & Tan, 2014) 
focused mainly on the adolescent age group and preva-
lence rates for individuals beyond the targeted age group 
were not measured. 
	 Personality traits and psychological symptoms have 
been associated with the development and maintenance 
of IGD (Cao et al., 2007; Charlton & Danforth, 2010; Ong 
& Tan, 2014; Park et al., 2014). Among the personality risk 
factors, impulsivity has been identified as a core element 
in IGD (Cao et al., 2007; Ong & Tan, 2014). Other person-
ality traits, such as low agreeableness, high neuroticism, 
and low self-esteem (Charlton & Danforth, 2010; Park et 
al., 2014) have also been implicated in excessive Internet 
use and online gaming. Lower self-esteem, social isolation, 
and poor interpersonal skills also predispose an individual 
to higher psychological rewards from online games that 
allow one to develop online relationships and an online 
persona (Billieux et al., 2013; Park et al., 2014). In a study 
conducted by Gentile et al. (2010), that sampled 3034 Sin-
gaporean adolescent youths, researchers found that lower 
social competence and greater impulsivity acted as risk fac-
tors for pathological gaming behaviours. Anxiety, depres-
sion, and impulsivity have been associated with each other 
in a mediating relationship through the Behavioural Inhibi-
tion/Approach System (Park et al., 2013). The Behavioural 
Inhibition/Approach System theorizes that anxiety may be 
a mediator in which individuals turn to online gaming as 
a means of avoiding anxiety and other negative moods, 
such as stress and loneliness (Choi et al., 2014). Risks as-
sociated with family, such as perceived family disharmony, 
family dysfunction, and conflicting family relationships are 
risk factors involved in IGD as well (Bonnaire & Phan, 2017; 
Li et al., 2014; Wang et al., 2014). Stressors, such as major 
crises, bereavement, or life changes, are also external cir-
cumstances that can increase the likelihood of turning to 
online gaming (Throuvala et al., 2019). 

Interventions

	 Based on the ubiquity of the Internet and the degree 
of reliance we have on technology, it is agreed that ab-
stinence recovery models are not realistic and practical in 
treating IGD (Dong & Potenza, 2014; Young, 2010). Based 
on a systematic review of treatment methods, intervention 
strategies generally lean towards individual intervention 
(Lemos et al., 2014). Among the intervention strategies 

available, studies have lent some intervention methods 
more credence and evidence than others and thus will be 
discussed below.  

Treatment Method 1: Cognitive Behavioural Therapy

	 Cognitive behavioural therapy (CBT) is founded on the 
theory that cognitions drive feelings and behaviour. In clin-
ical settings, CBT in both individual and group therapy 
have been shown to have positive outcomes, particularly 
for individuals with mild Internet addiction, in which indi-
viduals displayed symptoms of preoccupation with Inter-
net usage, hiding online usage and continued use of Inter-
net despite knowledge of consequences (Ong & Tan, 2014; 
Young, 2007) and have the most evidence based research 
in its effectiveness across several substance-use disorders 
(DeVito et al., 2012). CBT has been employed in interven-
tions for IGD as it can aid in improving inhibitory control 
ability, which is one of the core risk factors associated with 
IGD and recognizing maladaptive cognitions so that clients 
can work on developing adaptive decision-making (Huang 
et al., 2010). In particular, CBT-Internet Addiction (CBT-IA) 
was developed to address the specific dynamics in Inter-
net addiction and is used in intervention for IGD as well 
(Young, 2011). Behavioural therapy is used to address com-
puter behaviour, with the aim of abstinence from problem-
atic applications and controlled productive use of devices. 
Cognitive therapy is then used to address maladaptive cog-
nitions that lead to their online gaming behaviour, which 
includes combating rumination, all or nothing thinking, 
and extreme self-concepts that favour the online persona 
(Young, 2011). Cognitive restructuring is used in therapy 
to challenge these thoughts and re-evaluate the validity 
of these interpretations. Finally, harm reduction therapy 
is employed in the last phase of CBT-IA for the purpose 
of relapse prevention. Harm reduction therapy identifies 
and addresses other concurring issues linked to IGD, such 
as feelings of depression and anxiety following periods of 
abstaining from gaming behavior. The therapist and client 
address ways in which the client can mitigate these feel-
ings so that risk of relapse can be lowered. While cogni-
tive-behavioural therapies currently have a larger evidence 
base than other therapies mentioned here, it is not with-
out limitations, and should not be mistakenly viewed as 
the most effective treatment method.

Treatment Method 2: Mindfulness

	 Mindfulness-based interventions have been well estab-
lished in addressing stress and behaviours that are driven 
by negative-reinforcement motivations (Dong & Potenza, 
2014). As stress factors have strong links with IGD, mind-
fulness-based therapies, such as Mindfulness Based Stress 
Reduction (MBSR), may be effective in lowering stress lev-
els and inclinations to use gaming as a mode of escape 
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or distraction from feelings of stress and anxiety. Mind-
fulness-Oriented Recovery Enhancement (MORE) has also 
been developed for IGD (Li et al., 2017). MORE involves in-
creasing client’s mindful awareness of the automatic be-
haviours associated with gaming, using mindful reappraisal, 
and mindful savouring of daily experiences to cope with 
negative affect and enhance positive affect, as well as mind-
ful relaxation to reduce stress. Based on a systematic re-
view of 21 randomized controlled trials involving mindful-
ness interventions, MBSR was found to reduce perceived 
stress, anxiety, and depression in clinical populations, but 
post-treatment effect beyond 4-weeks was not sustained 
(Fjorback et al., 2011). 

Treatment Method 3: Pharmacotherapy

	 Pharmacotherapy, in the form of administering selec-
tive serotonin reuptake inhibitors (SSRIs), bupropion, and 
methylphenidate, have been found to be effective for indi-
viduals with comorbidities in gaming addiction and mood 
disorders (Griffiths et al., 2012; Han et al., 2010, 2009). Phar-
macological treatment has also been found to be compa-
rable to that of psychotherapy in the efficacy of decreas-
ing the time spent online and improving Internet addiction 
(Winkler et al., 2013).  
	 However, controlled studies on the long-term efficacy 
beyond the post-intervention stage have yet to be con-
ducted, hence it is unclear as to whether medication con-
fers benefits in the long-term as well as in other psycho-
social indicators (King & Delfabbro, 2014). Additionally, 
the range and severity of symptoms that pharmacother-
apy can effectively alleviate is still unknown (King & Del-
fabbro, 2014) and warrants further studies. 

Combining Intervention Strategies and Modalities 

	 Relying on any single intervention strategy comes with 
limitations and shortcomings. For example, in a review 
of CBT in IGD, participants exhibited behavioural change 
during treatment but showed a lack of motivation to find 
other alternatives as a replacement for time spent on on-
line games, leading to a high relapse rate during post-in-
tervention (Day, 2017). It is also observed that gamers are 
often coerced into seeking help by a third-party, such as 
family members (Griffiths & Meredith, 2009), leading to 
a decrease in motivation to begin with. Hence, without 
other interventions to enhance their motivation, behaviour 
change is unlikely to be maintained. In the same vein, while 
pharmacotherapy seems like a viable option given studies 
showing its effectiveness in reducing online gaming be-
haviour, these studies fail to consider the potential side 
effects from the medications administered. For instance, 
methylphenidate treatment was suggested as a possible 
treatment for IGD and involves the administration of meth-
ylphenidate, a stimulant drug, which was conventionally 

used to treat attention disorders like Attention Deficit Hy-
peractivity Disorder. In a clinical study for methylphenidate 
treatment, it was reported that 51.6% of participants had 
ceased treatments due to psychiatric or medical problems 
(Han et al., 2009), raising concern over the potential side 
effects and long term effects of pharmacotherapy.  
	 To address these shortcomings, clinicians typically in-
corporate several aspects of different interventions to sup-
plement and enhance treatment for an individual. Family 
therapy is a common adjunctive treatment modality for 
IGD and is used alongside CBT (Yen et al., 2007). To inte-
grate the broader family environment into intervention, 
systemic motivational therapy (SMT) has been adapted 
for IGD (Day, 2017). SMT was formulated by combining 
techniques from motivational interviewing with narrative 
therapy and incorporating them into family therapy with 
the client and non-abusing members of the family (Stein-
glass, 2008). In SMT, the counselor’s role is to strengthen 
and facilitate the client’s inherent motivation to change, 
and subsequently collaborate with the client and family 
system towards creating a plan for change (Day, 2017). 
Parental interest has been shown to be important for the 
amelioration of IGD symptoms in adolescents (Lin et al., 
2009) and thus may be an effective intervention strategy 
to be used in conjunction with other forms of therapy. 

Cultural Differences

	 It is necessary to note that cultural differences (Winkler 
et al., 2013; Voronov & Singer, 2002) can affect the evalu-
ated effectiveness of the interventions discussed above. It 
is observed that studies in the United States report larger 
effect sizes than studies in Asia for certain outcome vari-
ables (Winkler et al., 2013), and differences in culture can 
account for some of this variance. In particular, in collec-
tivist societies where adolescents are taught to prioritize 
group harmony and abide by family hierarchy, the Inter-
net, and online gaming world are some of the first places 
where they explore their individuality and independent so-
cialisation, thereby becoming a major source of identity 
formation (Billieux et al., 2013; Choi & Ross, 2006). Hence, 
undergoing psychotherapy may lead to a loss of their on-
line identity, which makes up a large part of their individ-
ual identity as compared to their peers who live in more 
individualist societies (Choi & Ross, 2006). 
	 In addition, cross cultural differences in the expression 
of disordered gaming behaviour exist, which further im-
pacts effectiveness of treatment and intervention. Based 
on a study by Snodgrass et al. (2018), expression of prob-
lematic gaming behaviour and distress was studied across 
three regions: North America, Europe, and China. The study 
found that motivations and addictive factors of Internet 
gaming were shaped by culture, in terms of expression of 
social connection and disconnection, achievement motiva-
tions, and psychosomatic experiences. For example, social 
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isolation was closely associated with addiction in North 
American and Chinese populations, while it was less closely 
related for the European population. Another way in which 
outcomes of IGD differed across the three cultures was 
the experience of loss of pleasure. Unlike North American 
and European populations, in China, loss of pleasure was 
also associated with feeling psychosomatically “drained,” 
relating to loss of energy and other psychosomatic symp-
toms (Zhang & Wu, 2005). This suggests that practitioners 
should take into account the varying expressions and un-
derlying psychological mechanisms of IGD across differ-
ent cultures during the development of intervention strat-
egies. However, due to the dearth of definitive evidence 
accounting for cultural differences (Winkler et al., 2013), 
more research is needed to make conclusive judgments 
and better tailor intervention strategies for each culture.

Overview of International Policies

	 According to a systematic review of policies addressing 
IGD, preventive actions and policies can be classified ac-
cording to their policy aims and level of prevention (Kiraly 
et al., 2018). Policy aims include measures limiting avail-
ability of video games, reducing risk and harm, and pro-
viding assistive services for gamers (Kiraly et al., 2018). The 
levels of prevention are divided into three different levels 
(universal, selective and indicative), which target different 
populations within the country (Kiraly et. al., 2018). 

Policy Aims

	 Given the addictive potential of video games, one stra-
tegic aim is to limit availability and access to online games. 
The underlying reasoning is that if gamers are able to re-
duce the time spent on online games, the high barriers to 
entry can dampen the development of problematic be-
haviour on a macro level (Kiraly et al., 2018). These pre-
ventive actions and policies may be enforced by govern-
ments or by providing monitoring tools and controls to 
other stakeholders (such as parents or gamers themselves). 
Examples of policies limiting availability include shutdown 
systems, fatigue systems, and selective shutdown systems, 

tabulated in Table 1. Shutdown systems are enforced by 
governments which restrict access to online game servers 
between specific times in the day. Fatigue systems involve 
the reduction of in-game rewards after playing for a spec-
ified amount of time, which are meant to discourage un-
derage users from playing for prolonged periods of time. 
Selective shutdown systems have also been instituted in 
South Korea, where individuals can request gaming service 
providers to block access to gaming for a given amount 
of time (Kiraly et al., 2018). These policies and preventive 
efforts have been adopted in different countries, in which 
countries like Thailand and Korea adopt several policies to 
be used in tandem with each other. Table 1 provides the 
countries and stakeholders involved in the enforcement of 
these policies. 
	 Secondly, policies reducing risk and harm aim to re-
duce the impact of negative consequences associated with 
IGD. These policies intend to help gamers play in a more 
responsible and healthy manner, or mitigate the hazards 
within the game play itself (Kiraly et al., 2018). One exam-
ple includes mandatory in-game warning messages related 
to the risks of excessive game playing, analogous with the 
health warning messages that appear on tobacco and alco-
hol packaging. They also involve rating systems created by 
independent self-regulatory organizations representing the 
interactive software sector in Europe and the video game 
industry in the United States. These rating systems help 
consumers (mostly parents or caregivers) make informed 
decisions on buying age-appropriate video games. How-
ever, for now, these rating systems are currently limited to 
evaluating content and age-appropriateness rather than 
overuse. Examples are shown in Table 2. 
	 Another intervention strategy could involve providing 
assistive services to problematic gamers, whose gaming be-
haviour has led to negative outcomes and interference in 
daily living. This burgeoning public health issue has led to 
the demand for proactive intervention, coming in the form 
of prevention and treatment programs. The most common 
intervention programs are that of CBT(King & Delfabbro, 
2014), but other forms of therapy (e.g. mindfulness, sys-
temic-motivational therapy) are becoming increasingly 

Table 1

 Preventive Action and Policies and Countries/Stakeholders involved in implementation for Limiting Availability 
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available as well (Kuss & Lopez-Fernandez, 2016). Govern-
ments are also developing master plans and building up 
public health competencies to better deal with IGD (Koh, 
2015; Stone, 2009). Examples of various treatment services 
are shown in Table 3. 

Levels of Prevention

	 Prevention strategies can be identified according to their 
target populations. These levels of prevention are known as 
(1) universal prevention; (2) selective prevention; and (3) in-
dicative prevention. 
	 Universal prevention refers to policies targeting all pop-
ulations in the country, regardless of their risk level. Such 
strategies are developed in three main forms through the 
provision of education, legislative action and technological 
measures (King et al., 2018). Provision of education includes of-
fering resources about cyber wellness, digital literacy courses, 
and healthy alternatives, with the aim to reduce reliance on 

Internet-based activities (World Health Organisation, 2015) and 
can be provided through public awareness campaigns. Legis-
lative action includes shutdown policies, as implemented by 
countries like Thailand and South Korea, while technological 
measures include the provision of parental controls that are 
built within software operating systems. 
	 Selective prevention targets individuals who are at higher 
than average risk for developing problematic gaming be-
haviour. In many countries, policies are geared towards ad-
olescents and youths, who are particularly vulnerable to the 
development of IGD (King et al., 2013). Thus, selective preven-
tion strategies include regular screening measures in schools 
and universities, as well as school-based educational programs 
(Busiol & Lee, 2015; Shek & Yu, 2013). 
	 Indicative prevention targets subgroups showing symp-
toms of problematic gaming. However, due to the fact that 
IGD has yet to be formally recognized as a disorder within the 
DSM, this tentative status as a disorder has made it difficult 
for these individuals to be medically and legally recognized in 

Table 2

Preventive Action and Policies and Countries/Stakeholders Involved in Implementation for Reducing Risk and Harm 

Table 3

Preventive Action and Policies and Countries/Stakeholders involved in implementation for Provision of Help Services 
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certain countries, such as the United States or Australia (King 
et al., 2013). Nevertheless, there have been strategies imple-
mented either by governments, community groups, or private 
help services. These prevention strategies include commu-
nity support groups, treatment centers, and psycho-educa-
tion. Several examples on the type of help services available 
can be found in Table 3. 

Interventions and Policies in Singapore

	 Singapore’s policy approach primarily focuses on reduc-
ing risk and harm of IGD, particularly for adolescents (Ong 
& Tan, 2014). Policies reducing risk and harm include public 
awareness campaigns and education, such as the Better Inter-
net Campaign which advocates for safe use of the Internet, as 
well as cyber wellness education incorporated within the na-
tional school curriculum (Ministry of Education, 2018). Other 
efforts are brought to schools through non-profit agencies, 
like Touch CyberWellness, which carry out programs from pri-
mary levels to post-secondary, educating youths on the dan-
gers and consequences of excessive gaming. 
	 Policies aimed at limiting availability in Singapore include 
the regulation of cyber cafes under the Public Entertainments 
and Meetings Act (Cap 257, 2001 Rev Ed). The Act  regulates 
the use of cyber cafes by minors, which include prohibiting 
minors wearing school uniforms from entering cyber cafes, 
and placing restrictions on operating times for minors. (Info-
comm Media Development Authority, 2021).  
	 Finally, there are many mental health services available to 
individuals who have been identified with problematic gam-
ing behaviours. Governmental agencies like National Addic-
tions Management Service have been set up by the Institute 
of Mental Health to provide services for individuals with ad-
dictions, including IGD. Non-profit agencies like Touch Cyber-
Wellness, MeToYou, and the Cabin Singapore provide youth 
and their parents with intervention programs and counsel-
ing. These programs focus on the promotion of self-aware-
ness through structured and experiential learning processes 
which connect the adolescents back to healthier Internet use 
habits (Touch CyberWellness, 2019; The Cabin, 2019). Other 
programs, such as the Internet & Gaming Addiction interven-
tion by WE CARE Community Services, involve individual ses-
sions and optional family sessions, working one on one with 
clients depending on their needs under indicative prevention. 
Among intervention programs in Singapore, CBT, family ther-
apy, and psychoeducation are the most common treatments 
(Ong & Tan, 2014). Schools also refer students with symptoms 
of gaming disorders to seek counseling from counselors in 
school, who have basic training in dealing with IGD. (Ong & 
Tan, 2014) In more severe cases, under the advice of profession-
als from the Response, Early Intervention, and Assessment in 
Community Mental Health (REACH) programme, school coun-
selors may refer students to child psychiatric services, the Na-
tional Addictions Management Service, or to other programs 
in the community. 

Evaluation of Singapore’s Intervention strategies and 
Policies

	 Although it appears as if several steps have been taken 
to address problematic video game playing, most of these 
steps were not as effective as expected, or had not been 
evaluated empirically for efficacy. The reason for this may 
lie in the fact that the policies outlined only addressed or 
influenced specific aspects of the problem instead of us-
ing a more integrative approach. 

	 One potential obstacle barring a more integrative ap-
proach could be conflict of interest. In another recent re-
view of international policies and their effectiveness, the 
phenomenon of conflict was found to be the most notice-
able in the area of “gaming,” whereas the phenomenon of 
overlapping roles was most evident in the area of “youth” 
(Kiraly, 2018). Kiraly posits that this conflict may stem from 
the competitive efforts of policymakers to maintain their 
own budgets, resulting in current conflicting and over-
lapping roles in existing policies, which developed inde-
pendently under the separate policy goals of each gov-
ernment department (Kiraly, 2018). 
	 This phenomenon can perhaps be elucidated in the cur-
rent environment in which helping services and school coun-
seling are developing independently of each other, resulting 
in a mismatch in best practices and actual interventions car-
ried out in schools. According to research by the Institute of 
Mental Health (IMH) (2014) in Singapore, interventions by 
non-profit agencies, like Touch CyberWellness and The Cabin 
Singapore, focus on the client’s social functioning and skills 
within the context of social environment, and are built on evi-
dence-based best practices in emerging research (IMH, 2014). 
On the other hand, interventions by school counselors are 
primarily focused on reducing the symptoms of pathological 
video-gaming in individual settings. A survey by IMH (2014) 
also found that the school counselors felt that they could be 
better equipped with more training and workshops on as-
sessment and intervention skills, rather than generic infor-
mation and knowledge about pathological video-gaming. 
This highlights the knowledge and skills gap between gov-
ernment sanctioned counselors in schools and counselors in 
non-profit help agencies. 

Discussion of Future Directions

	 To summarise, this literature review introduced IGD and 
explored the controversy surrounding its definition and prev-
alence rates. Determinants of the online gaming behaviour 
were also presented, aiding understanding into the multitude 
of risk factors that interplay to produce these behaviours. Next, 
several intervention methods of IGD were offered so that ad-
vantages and disadvantages of different intervention meth-
ods can be compared against each other, giving a more holis-
tic view about their effectiveness and limitations. However, to 



79urjp.psych.ucla.edu

THE CURRENT LANDSCAPE OF INTERNET GAMING DISORDER

adequately evaluate the current interventions, more sys-
tematic reviews and evaluations have to be conducted, 
with special care to increase randomization, blinding, and 
control groups to obtain results that have higher clinical 
validity (King et al., 2017). 
	 Through the study of policy strategies internation-
ally and in Singapore, the merits of using a combina-
tion of interventions and policies are also elucidated. 
Employing a combination of policies using different 
aims and levels of prevention can help to alleviate the 
limitations of using just one method, and reach differ-
ent target populations. Internationally, many countries 
have adopted a myriad of preventive actions and pol-
icies, tailored to specific policy aims and levels of pre-
vention. Countries like Korea and Thailand adopted 
policies geared toward limiting availability, while the 
United States, United Kingdom and Singapore favoured 
policies reducing harm and providing help services (Ki-
raly et al., 2018; Ong & Tan, 2014). Through the evalu-
ation of Singapore’s policies, the challenges identified 
come in the form of integrating the efforts and direc-
tions of different stakeholders and resolving conflicting 
interests, thereby acknowledging gaps in expertise and 
knowledge and moving forward with multiple stake-
holders coming together to tackle a common goal.  
	 In conclusion, it is evident that certain challenges still 
plague the study of IGD. Without further clinical and the-
oretical research and discourse on the definition of the 
disorder, as well as clinical studies on the symptoms of 
populations diagnosed with IGD using the current assess-
ment tools, IGD is unlikely to be included in the DSM any 
time soon. Several other factors, such as disputes about 
the specific diagnostics of IGD due to its departure from 
the conventional addiction symptomatology displayed 
in substance-related addiction disorders (Griffiths et al., 
2016; Kaptsis et al., 2016) and the confusion between ex-
pression of non-pathological engagement in gaming and 
pathological gaming behaviours (Charlton & Danforth, 
2007), prevent the arrival of international consensus on 
the inclusion of IGD in the DSM-5. Bringing the definition 
and diagnostic criteria of IGD closer to clinical validity and 
general consensus is crucial for subsequent downstream 
actions, which include measuring accurate prevalence 
rates, conceptualizing interventions, and policy actions. 
	 Internationally, the formal inclusion of IGD in the 
DSM-5 is foundational to the coordination of prevention 
policies (King et al, 2017), as it gives governments the im-
petus to treat the disorder as a public health issue. Lo-
cally, parallel with the increasing recognition of IGD, more 
people exhibiting symptoms of problematic behaviour 
are seeking help from community help services (Touch 
Community Services, 2018), and the Singaporean gov-
ernment is seeking to improve its competencies address-
ing IGD (Ministry of Education, 2018; Institute of Mental 
Health, 2018). Hence, the refinement of the definition of 

IGD to reflect a more clinically valid and accurate repre-
sentation of the disorder is needed so that all stakehold-
ers can tackle the disorder effectively in the interests of 
the public
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