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ABSTRACT

The possible significance of compromised exposure to positive stimuli during an individual's early childhood could
contribute to impoverished positive memory development and subsequently dysregulated emotional responses to
such valence of stimuli in adulthood. This could potentially explain dampened positive emotional responses of
depressed individuals as reported in imaging studies of the brain's mesolimbic reward pathways. This paper provides
emphasis and suggestions for a preliminary exploration of positive cartoon stimuli as a new tool in therapeutic
targets for depression treatment and research that cater to a subgroup of depressive individuals who had experienced
childhood trauma and stressful episodes as their primary causes of the disorder. Cartoon stimuli as a form of visual
and interactive therapy may provide a compensatory and restorative component for the emotional losses and insults
on an otherwise healthy childhood positivity required for normal and balanced neuropsychological development
and growth. Unfortunately, such readily available resources for therapy have hardly been considered and utilized.
The potential benefit of exposure to cartoon stimuli may extend beyond the method of positive mood induction
and further addresses the need for both implicit and explicit comfort, understanding, emotional and situational
relatedness that compensate for the lack of such stimulation during an early stressful life. Through evoking childlike
positive associations, it is hypothesized that depression could reduce in severity and the threshold for activation of
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response to positive stimuli and themes lowered, thereby restoring negative and positive mood imbalances.
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INTRODUCTION

Depression is considered as a mood disorder that is characterized by
symptoms such as anhedonia or a decreased ability to feel pleasure,
increased frequency of negative mood and reduced interest
in activities which one used to enjoy. Research findings have
attributed the manifestations of such symptoms to a dysregulated
neurotransmitter balance and activation in the brain, with emphasis
on the serotonergic and dopaminergic pathways. In addition to
the advancing knowledge of these neurobiological mechanisms,
a consideration of multiple social and behavioral factors is still
fundamental to achieve a more adequate understanding of the
underlying etiology of depression as a multifaceted disorder.
Depressive individuals tend to be more responsive towards negative
themes and stimuli than the positive and neutral [1]. Depression
is therefore, arguably a disorder involving an imbalance between,
as opposed to an absence or presence of, opposite positive and
negative valences of the mood spectrum that has been tipped over
to the latter extreme, which could be attributed to an overexposure
to high stress experience(s) in early life and/or a recent period.
Such an imbalance in emotional state and response of depressed

individuals may be worth targeting in treatment. Recent years have
seen a growing popularity of positive and pleasure-stimulating
animal therapy with university students and hospital patients in
times of great stress and suffering, the efficacy of which may build
upon aspects of childhood related memories, companionship
and affection for childlike animals. In many ways, an individual’s
liking for and attachment towards cartoon themes, characters
and stories during childhood may share similar benefits as animal
therapy based on their positive mood inducing appearances and
comical behavior. Nevertheless, research has yet to explore on the
possible potential benefit of visual exposure to cartoon images
and animation as a method of therapy that delivers positive
emotional comfort and relatedness beyond mood induction, in
particular to subgroups of depressed individuals with childhood
trauma and stressful experiences as causal contribution to their
present development of depression. It is obvious that a period
of early life stress provides an overexposure and stimulation of
negative experiences and neuropsychological responses during a
stage of vulnerable development that has long-term consequences
stretching into adulthood. While it is questionable whether the
duration of effect of positive mood induction evoked by visual
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stimuli could be longlasting, when the provision of comfort,
relevant and meaningful understanding conveyed by such visual
cues is considered along with their influence on an individual’s
transient mood, the outcome on one’s psychophysiological state
may be cumulative and additive.

Studies have demonstrated that depressed individuals tended to
exhibit an attentional bias towards negative stimuli and blunted
responsiveness to positive stimuli and reinforcement learning [1,2].
While the research literature has not been entirely clear whether a
lack of or opposing influence on prior exposure to positive stimuli
and events, especially during early life experiences, have played a
role in the formation of depressive symptoms, early life stress and
neglect are not uncommon in the history of depressed individuals
[3-5]. In a study of undergraduate students by Storch and colleagues
[6], it was shown that memories of being teased at during childhood
were related to depressive symptoms and loneliness in adulthood.
Chapman and colleagues [7] reported that adverse childhood
experiences, e.g. emotional abuse, increased the risk of depressive
disorders in adulthood in their retrospective survey study of a
sample of adult cohort participants. Negative experiences during
a period of development and vulnerability, when retained in one's
memory, and perhaps aided by negativity bias, therefore may have
effect on a later stage in life through cognitive and emotional
associations. These negative experiences therefore overweigh the
impoverished and minimally encountered positive experiences
and stimulations that could have otherwise contributed to a more
balanced sensitive window in childhood development. Psychosocial
and environmental past experiences in life have the ability and
tendency to form consolidation of long-term memories that could
shape and influence our perception and decision-making at a later
point in time in which pharmacological intervention are incapable
of producing, thus explaining their relapse rates. Mood-congruent
memory and processing bias in depressed individuals, in which
depressed mood evokes recall of experiences which are similarly
sad, have been demonstrated at the level of both explicit memory
and automatic responses in the absence of conscious awareness,
with the brain's prefrontal and amygdala(responsible for emotional
processing) connections detected to be involved [8-11]. A reason for
such finding could be that similar neural regions and connections
handle the processing of congruent affective information and that
the brain utilizes such ease of strategy and time-saving efficiency for
memory retrieval on the spot as an evolved adaptation.

In terms of memory processing, depressed participants in a
study who have been diagnosed with major depressive disorder
also displayed a biased heightened sensitivity toward the neural
processes of encoding negatively valenced stimuli by recruiting
more strongly interconnected brain regions involved in emotion
and memory, thereby exhibiting better recognition of negative
stimuli and information [12]. This implies a mutual influence
between emotion and memory brought about by the intimate
neural framework that helps define and run the course of
depression. Clearly, there are different subgroups of depressive
individuals who vary along the type and intensity of childhood
experiences and neuropsychological vulnerability. Perhaps, it is
time to focus on aspects that could have deterred the sensitivity of
depressive individuals away from positively valenced stimuli and
forming lasting recognition of them in memory through utilizing
elements. Arguably, childhood memories and their associations,
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have an influence on an individual’s past and present emotional
states and negative memories may cause one to be more vulnerable
to exhibiting and exacerbating congruent negative emotional
responses.

LITERATURE REVIEW

Cartoon stimuli and depression

There have been studies which examined and associated cartoon
stimuli with humor and depression. Scogin and Merbaum [13]
reported no correlational relationship between Beck Depression
Inventory Scores and cartoon ratings in terms of positive emotional
responses such as enjoyment and laughter. An implication of this
study’s result is that participants who scored high on the Beck
Depression Inventory did not respond significantly less positively
to the cartoon stimuli type than their counterparts who scored low.
On the other hand, the cartoon stimuli used for the study were
categorized on the basis of aggressive and non-aggressive themes,
which although are a common expressive form of humor in
mainstream media, may lack relevant and meaningful associations
with the baseline emotional state of depressed individuals. Humor
as a measure of depressive state and/or symptom offers minimal
potential in indicating beneficial therapeutic effect when the
direction taken by the employed methodology is different. Freiheit,
Overholser, and Lehnert [14] reported that adolescents were more
likely to use humor as a means to cope with their emotional
challenges in association with depression. Action-oriented
aggressive connotations in cartoons for the study by Scogin and
Merbaum [13] may likely provide little appeal to participants
who were prone to passivity in depression. The role of humor
and its responses in depression thus require to be reconsidered
from a variety of attributes in terms of a cartoon’s theme, its focal
character background(s), and conveyed emotional, social, moral,
visual artistic and aesthetic component qualities that are potentially
“non-humorous” but deemed relevant and meaningful to the
perceiver. The research literature, probably under the influence
of mainstream cartoon media, often underestimates the rich non-
humorous visual and semantic components of cartoon stimuli that
extend beyond the humor boundary. As an example, the diverse
artistic styles of facial expressions depicted in cartoon characters
and their interactions are another potential avenue for therapeutic
exploration. In the case of depression, the recognition of and
response to emotional facial expressions and related aspects differ
between depressed and non-depressed study participants along the
dimension of valence [15,16].

As one of the basic cues of emotional information, facial expressions
provide the lead in the development of interactions, relationships
and social networks in humans. Depressed individuals usually
have impoverished social circles and experiences of difficulties in
the way of forming satisfying relationships, which in turn deprive
them of the very necessary social support and benefits that could
have helped with the challenges of their depression. The ability
to accurately infer the emotional messages conveyed by the face
of an interaction partner is important to achieve a productive
and meaningful exchange. A deficit or abnormality in this area
exhibited by depression-prone individuals could be a factor which
helps set and run the course of recurrent social struggles and
limitations posed by the disorder. Cartoons’ facial expressions
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may provide a useful aid and incentive for real-life perception and
social cognition in the depressed, a potential demonstration of
compensatory mechanism at work to enhance the impoverished
emotional and social stimulation in depression. In Japan, a
randomized controlled trial which assigned an intervention group
of depressed participants to both antidepressants and a smartphone
application based cognitive-behavioral therapy sessions utilizing
animated cartoon characters’ interactions had a better outcome
on the Beck Depression Inventory scores, though the inclusion of
cartoon characters was not considered an independent variable [17].

DISCUSSION

As research has shown that depressed individuals tend to
demonstrate inaccurate and blunted responses in the process of
recognizing positive emotional facial expressions, it is worthwhile
examining possible affective pathways through which such
responses operate. In addition to facial emotion stimuli, there is
also a variation between depressed and non-depressed participants
when viewing images from the International Affective Picture Set
(IAPS), with the former rating greater sadness and lower arousal
to positively valenced images than neutral images [18,19]. Based
on such study results, Dunn and colleagues [18] offered the
explanation that positive images were not able to arouse happiness
in depressed participants and their ability to feel pleasure was
impaired. Nevertheless, despite the small magnitude in sadness
ratings, it is useful to examine possible factors that could have
contributed to the contrasting reaction between the depressed and
non-depressed to positive stimuli. Based on the observation that
a negative mood state predominates for depressed individuals, it
is worth studying how crucial a role the temporal dimension of
one’s life stages play in channelling the cause(s) and maintenance
of the disorder. An examination of how the visual material of
cartoon images, which are a significant part of children’s pastimes
and interest in affluent countries, affect the current mood of adult
depressed individuals could aid in determining whether such
images could restore the balance of positive affective responses to
both positive and negative stimuli in general. It also takes a step
forward in examining depression as a cognitive disorder apart from
mood disturbance, encompassing attentional and early memory
biases, and dysfunctional reward learning.

When participants were presented with neutral faces, there is
inaccuracy in recognition and longer response time taken by
depressed participants [20]. With respect to negative facial emotion
processing, a review of 25 neuroimaging studies concluded that
depressed participants showed increased sensitivity and response in
comparison with healthy controls [21]. Mood-congruent processing
bias links such heightened sensitivity to negative emotional stimuli
of depressed participants to their similar valence state of mood,
which explains their reduced response to positive stimuli in the
absence of a congruent mood. In a study by Falkenberg and
colleagues [22], the procedure of mood induction using presentation
of emotionally expressive human facial and cartoon images to
clinically depressed and healthy participants was attempted
to examine the influence of such visual stimuli on emotional
reactivity. The results demonstrate that funny and neutral cartoons
could induce positive mood as successfully as samples of facial
expressions posed by human photograph subjects in both groups of
depressed and healthy participants. In terms of participants' facial
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expression and physiological measures, such stimuli also provided
more insight on the variation in responses of the depressed group
that implies deficit in emotional expression. However, there is
currently no study which seeks to extend investigation further into
a few other affective qualities of cartoon images, such as themes
and explicit cartoon characters' facial expressions which touch less
on humor but reflect more of human emotional needs, with the
goal of exploring potential therapeutic avenues that could benefit
dysfunctional positive mood and pleasure response deficit through
mood enhancement in those who are clinically depressed. A
study by Schneider and colleagues [23] demonstrated that healthy
participants can be induced to feel happier and sadder by viewing
pictures of happy and sad facial expressions respectively. Visual
and/or animated stimuli therefore could enhance and alter our
mood state(s) and is a good avenue for therapeutic intervention
as far as depressive disorder is concerned. In addition to the
strategy of decreasing mood incongruency, cartoon images which
portray themes of self and social needs that offer positive attention
on depressed viewers could test the potential of such effect on
increasing pleasant mood level and positive cognitive associations
through the degree of selfrelevance in the images. On the other
hand, it is worth exploring the possibility of lack of self-relevance
portrayed in positive affective stimuli used in previous research by
Dunn et al. [18] could have accounted for the low arousal ratings
by depressed participants.

CONCLUSION

While the technique of mental visual imagery has been incorporated
into therapy for depression, it can be explored whether tangible
positive visual images could further aid this strategy in mood
improvement by increasing the amount and frequency of visual
input to work on within one’s flexible perceptual space. Images and
graphic stimuli tailored to one’s depressive needs and personality
type could promote new and previously inhibited affective
and cognitive associations that potentially lead to restorative
neuropsychological stimulations in the brain in response to
positively valenced stimuli. Attentional needs and awareness of
self-other emotional state difference of depressed individuals, along
with the mood soothing effect of cartoon images through non-
humorous means, are an under-studied area in clinical psychology.
Through exploring such themes in cartoon images, additional
personalized therapeutic strategies could be considered that better
address self-relevant needs and how they could be met with the
goal of achieving lasting remission from clinical depression in cases
when drug intervention has not been promising. To test further
the feasibility of cartoon stimuli as potential therapeutic tools,
studies could compare responses of depressed individuals to closely
matched cartoon and reallife image stimuli in terms of implicit
and explicit affective messages conveyed and compare how each
type of visual stimuli influence participants’ mood and cognition in
terms of similarities and differences. Be it depression or otherwise,
a well-balanced early life experience is vital to the development of a
healthy psychological well-being in adulthood.
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