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ABSTRACT

Context: Current research shows that nearly one in five adults in the United States suffer from mental illnesses
(NIMH, 2022). Of these mental illnesses, schizophrenia, bipolar disorder, and dissociative identity disorder are
some of the most debilitating disorders that impact patients. Schizophrenia is often associated with disruption
in facial emotion recognition (Tomlinson et al., 2006). Those with bipolar disorder show impairment in non-
verbal emotion processing (Rheenen & Rossell, 2013). People who experience long-term trauma are prone to
developing dissociative identity disorder, which may affect their social and occupational functioning (Robitz,
2018). In this paper, we will be analyzing current scientific research and determining how these psychopathol-
ogies disturb emotional and visual processing. The lack of consolidating research creates a need for this review
on these illnesses. Methods: We searched up key words such as “emotional dysregulation” and “impaired visual
processing” pertaining to all three disorders through Google Scholar and selected only articles that were peer-
reviewed and published through reliable networks. We also read through each article in order to test the rele-
vance of the articles we found. Conclusions/Discussion: We hope for these results to inspire future research on
how to create therapeutic targets for the disrupted pathways in these diseases. We also want to bring awareness
to how these illnesses affect patients on a day-to-day basis and help build scientific understanding on how these
disorders manifest biologically in the brain. Although there is significant evidence that points towards signifi-
cant impairment of emotional and visual processing for those with psychopathologies, conflicting evidence
presents that emotional and visual processing is not as significantly impaired as current research suggests.

Background

One in five adults are affected by mental illnesses in the United States (NIMH, 2022). From the broad scope of
mental disorders, schizophrenia, bipolar disorder, and dissociative identity disorder are the most inhibiting for
a patient’s daily life. Studies show that facial emotion processing, which is impaired in these psychopathologies,
is significant for social interaction (Pavuluri et al., 2006). Along with dysregulation of facial processing comes
cognitive deficits and disruptions in emotional processing in patients who have these illnesses (McTeague et
al., 2020). Current research shows that patients who are diagnosed with psychiatric disorders are at a ten times
higher risk for suicide than those in the general population, which raises an urgency and necessity for treatment
to be researched (Bachmann, 2018). The deficits in the emotional and visual processing in schizophrenia, bipo-
lar disorder, and dissociative identity disorder may contribute to their debilitating nature.

Schizophrenia is a personality disorder that affects the brain. Some symptoms are hallucinations, ex-
aggerated perception, difficulty in expressing emotions, and disordered thinking (Torres, 2020). Those with
schizophrenia are also at a risk of misusing substances than those in the general population (Torres, 2020).
Treatment for schizophrenia exists, but there is no resolved cure for this illness (Torres, 2020).
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Bipolar disorder is a mood disorder that causes strong mood swings. Some symptoms are manic epi-
sodes, depressive episodes, or mixed episodes (Medline Plus, 2021). Manic episodes cause feelings of elation,
jumpiness, or even irritability (Medline Plus, 2021). On the other hand, depressive episodes cause feelings of
worthlessness and can consist of thoughts about death or suicide (Medline Plus, 2021). Mixed episodes consist
of both manic and depressive episode symptoms, such as feeling energized but also empty inside (Medline Plus,
2021). Bipolar disorder is known to be mostly genetic, for people with bipolar disorder tend to have family
members who were also diagnosed (Medline Plus, 2021). There are some treatments for bipolar disorder such
as medication or talk therapy, but the most severe patients are treated with electroconvulsive therapy (ECT) in
order to stimulate their brain to relieve symptoms (Medline Plus, 2021)

Dissociative Identity disorder (DID) is a form of dissociation that causes little or no connection in
people’s thoughts, actions, or identity (Bhandari, 2022). This disorder is thought to be a form of coping mech-
anism for those who experience severe trauma. People who are at risk for DID are those who had severe, long
lasting trauma or neglect in early stages of childhood development (Bhandari, 2022). Symptoms of DID are the
presence of split identities that “take over” a patient’s mind and/or body, amnesia, depersonalization, and self-
sabotage (Bhandari, 2022). Those with DID are also known to have coexisting illnesses such as depression,
anxiety, insomnia, or auditory/visual hallucinations (Bhandari, 2022). There is no “cure” for DID, but long-
term treatments such as psychotherapy, hypnotherapy, and adjunctive therapy are usually used to help with DID
(Bhandari, 2022). Although there is no medication to help DID, medicine for the coexisting illnesses are often
used alongside psychological approaches to DID (Bhandari, 2022).

In visual processing, photoreceptor rods and cones in the retina cause action potentials that send signals
through the optic nerve. The optic nerve in each eye contains two fibers (temporal and nasal) that connect and
split up at the optic chiasm. In the optic chiasm, the nasal fiber and temporal fiber from the right eye form the
right optic tract. Similarly, the nasal fiber and temporal fiber from the left eye form the left optic tract. Both
optic tracts travel posteriorly and synapse in their ipsilateral lateral geniculate nucleus (LGN). These fibers then
terminate in V1 of the visual cortex. Research shows that the visual pathway splits into the dorsal and the ventral
streams, commonly known as the “where” and “what” pathways, respectively. While the dorsal pathway fo-
cuses on the larger picture, the ventral pathway focuses on specific details within view. The dorsal stream plays
a significant role in visual and spatial attention while the ventral stream contributes to object recognition. The
ventral stream travels into the V1 and V2 and through the extrastriate cortex to the inferior temporal cortex (IT).
The dorsal stream travels into the V1, V2, and V5 to the Medial Superior Temporal (MST), which receives
inputs from the medial temporal area that detects motion. Both the dorsal and ventral stream are integrated in
order to help visual processing function properly.

Contrary to previous theories, distinct emotions are not localized to certain brain regions but rather a
network of interconnected neural pathways (Lindquist et al., 2012). Some regions of the brain that are involved
in this neural network are the amygdala and the prefrontal cortex (Raschle et al., 2016). In neurotypical subjects,
the activation of the amygdala was typically observed in response to emotional stimuli (Townsend, 2012). Sci-
entists also hypothesize that the amygdala may play an essential role in strengthening the perception of stimuli
in the occipital and temporal cortex (Townsend, 2012). The amygdala is responsible for handling positive and
negative emotions (Raschle et al., 2016). For example, fearful, sad, and humorous stimuli cause activity in the
amygdala (Fossati, 2012). Deficits in the amygdala are recognized through impaired social behaviors such as
issues in regulating interpersonal distance and high levels of social approach (Fossati, 2012). The amygdala is
most commonly associated with fear response, and a study found that damage to the amygdala caused reduced
response to fear, which was commonly seen in patients with anxiety disorders (Fossati, 2012). Those with
anxiety disorders have an abnormal response to a fearful face, similar to those with amygdala lesions (Fossati,
2012). The amygdala is also found to be sensitive to social cues, and those with amygdala lesions have shown
impaired social behaviors (Fossati, 2012).
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The prefrontal cortex also plays a significant role in emotional and visual processing. Typically asso-
ciated with emotional regulation is the medial and ventromedial prefrontal cortex (Suzuki and Tanaka, 2021).
Data also presents that the prefrontal cortex (PFC) has a role in regulating activity in extrastriate visual regions
(Paneri and Gregoriou, 2017). Research found a critical role of the PFC in modulating attention of different
signals of attention such as firing rates, inter-neuronal variability, and neural synchrony (Paneri and Gregoriou,
2017). However, the largeness of the PFC raises questions on whether or not the PFC is the sole part of top-
down influence on visual stimuli (Paneri and Gregoriou, 2017).

Disorders

In patients with schizophrenia, deficits in visual and emotional processing have been documented (Butler et al.,
2009). In a study intended to observe how sensitive patients were to light contrast, and to test a hypothesis for
the correlation of light contrast sensitivity and emotion processing, experimenters found that those with schiz-
ophrenia had trouble with contrast sensitivity (Butler et.al, 2009). In regard to the hypothesis, significant cor-
relation was found with contrast sensitivity and emotional processing (Butler et.al, 2009). In other words, con-
trast sensitivity was a predictor of emotional processing with decreased sensitivity for decreased emotional
processing. This provides evidence for the connection between emotion recognition and visual processing, since
the ability to discern images based on emotions correlated with magnitude of contrast. Another experiment
within the study tested how much contrast was needed for subjects to correctly identify an emotion. It was
observed that patients of schizophrenia needed at least twice the contrast that controls needed to recognize an
emotion (Butler et.al, 2009). The overall observation made was that there was significant magnocellular deficit
within schizophrenic patients, indicating magnocellular involvement for emotional processing (Butler et.al,
2009). Magnocellular carries information about larger, faster images, while parvocellular carries information
about smaller, slower images (Olman). Both the parvocellular and magnocellular pathways are involved in
higher order processing, like perception and object recognition. This implies that if one pathway is impaired,
the more advanced visual processes are impaired. The observed general deficit in emotions also suggests that
schizophrenia does not affect a singular region of the brain (Butler et.al, 2009). Another experiment analyzed
how facial emotion processing could differ from static pictures to moving pictures in schizophrenic patients
(Tomlinson et.al, 2006). To support the idea that those with schizophrenia have an even greater difficulty in
recognizing emotion on moving faces relative to static ones, the study utilized point-light imaging (Tomlinson
et.al, 2006). These methods replicated those in a previous paper that provided evidence for the theory that
motion is selectively impaired when recognizing facial emotions (Tomlinson et.al, 2006). To prove or disprove
that motion underlies the deficit in facial emotion processing, the study used dynamic and static point-light
images of happiness, disgust, fear, sadness, and surprise that the subjects had to identify (Tomlinson et.al, 2006).
Results showed that there was a trend for anger, sadness, and surprise being recognized more accurately by the
control group in static imaging (Tomlinson et.al, 2006). Also, those in the neurotypical control group were
found to be trending towards accuracy in recognizing emotions in moving images than the schizophrenic group,
which calls attention to potential deficits in visual processing (Tomlinson et.al, 2006). Schizophrenic patients
in another study that tested contextual modulations of contrast, luminance, and size were also found to have
weakened identification of contrast in visual stimuli, but regular identification of luminance and size (Yang,
2013).

Bipolar disorder consists of manic and depressive episodes, each with their own distinct biological
processes. Those with bipolar disorder have been observed to have impairments in visual and emotional pro-
cessing as well. Reduced activation of the prefrontal cortex was observed in MRIs of bipolar patients when
responding to angry and happy faces in comparison to neutral faces (Pavuluri et.al, 2006). Not only was reduced
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activation found in the prefrontal cortex, but scientists observed reduced activation in the occipital cortex
(Pavuluri et.al, 2006). The results point to an impairment in the visual and emotional process, which could
potentially be the cause of social difficulties and emotional dysregulation in bipolar patients (Pavuluri et.al,
2006). In manic episodes, subjects with BD usually displayed a more sensitive response to emotional faces than
healthy subjects (Townsend, 2012). More specifically, there was an increase in the left amygdala activity in
comparison to neurotypical people (Townsend, 2012). Although most studies have been consistent, variation in
amygdala activation depends on valence and strength of emotional stimuli (Townsend, 2012). Several studies
also observed a dampening of activity in the ventrolateral prefrontal cortex (vIPFC) in manic episodes of bipolar
patients (Townsend, 2012). In a study that found an increase in VIPFC activation, both happy and fearful faces
were processed, which is distinct from the lack of VIPFC activity for happy faces in controls (Townsend, 2012).
Hypoactivation of other regions of the prefrontal cortex have also been observed in several studies of manic
episodes (Townsend, 2012). Dysfunction in the connectivity of regions in emotional processing could be the
cause of dysregulation of emotions and large range of mood shifts typically found in manic episodes of those
with bipolar disorder (Townsend, 2012). Unlike manic episodes, there was a higher observed difference in
activation patterns in depressive episodes between bipolar patients and neurotypical subjects (Townsend, 2012).
In a particular study where subjects were presented with positive versus neutral pictures, a greater activation of
the left amygdala was observed in BD patients in comparison to healthy controls (Townsend, 2012). However,
a more recent study observed no significant difference of the amygdala activity between BD subjects and neu-
rotypical subjects, but rather a hypoactivation of the prefrontal cortex in BD patients (Townsend, 2012). Scien-
tists also found that bipolar depressed subjects had increased PFC and amygdala connectivity when viewing
sad faces than healthy subjects (Townsend, 2012). As subjects changed moods, the connectivity of the PFC and
amygdala seemed to shift along with mood states (Townsend, 2012). There seems to be a similar underlying
pattern between the manic and depressive episodes with dysregulation of either the amygdala or regions of the
prefrontal cortex that causes mood shifts in patients with bipolar disorder. However, more studies are needed
to provide a more conclusive theory. In a study that observed how well schizophrenic and bipolar patients could
identify luminance, magnitude, and contrast, bipolar manic patients with greater manic symptoms tended to
have weaker contrast modulation (Yang et.al, 2013). This could imply that those with greater manic symptoms
are more prone to visual disruption than those with milder symptoms or neurotypical patients.

Due to the controversy regarding the diagnosis of DID, there is a scarcity of research done specifically
on visual and emotional processing in DID patients. However, there is research done on the structural differ-
ences between DID patients and neurotypical subjects. A study found that the amygdala was smaller in size and
shape than controls (Blihar et.al, 2020). Depersonalization has also been connected to changes in the left amyg-
dala (Blihar et.al, 2020). Scientists also speculate that changes in the amygdala may lead to the manifestation
of DID (Blihar et.al, 2020). Not only are there changes in the amygdala, but the hippocampi, which is associated
with learning and memory, of DID patients were found to be significantly smaller than neurotypical people
(Blihar et.al, 2020). Participants who had recovered from DID had larger hippocampi than those that did not
complete therapy or recover, which bolsters the argument that the size of the hippocampus changes with DID
(Blihar et.al, 2020). Previous studies have suggested that stress is a leading cause for change in the hippocam-
pus, which raises questions on the correlation of stress and DID (Rutkofsky et.al, 2017). The systematic review
also found that DID patients had smaller white, or myelinated matter in regions associated with visual pro-
cessing, which could manifest in functional differences in visual processing, which have not been defined yet.
Many results of studies found that the medial prefrontal cortex had connection to the different self-states of
DID patients and the ability of conscious reflection for such states (Staniloiu et.al, 2012). Those with DID were
also found to have higher activation in areas such as the prefrontal cortex that are associated with working
memory and had fewer mistakes with increasing task load than other healthy subjects had (Staniloiu, et.al,
2012). However, DID patients reported feeling more anxious and less focused, showing a slight contradiction
to the results of the working memory task (Staniloiu et.al, 2012). Other research has found that the orbitofrontal
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cortex (OFC), typically associated with decision making, has reduced blood flow in the brains of DID patients
(Rutkofsky et.al, 2017). As a result, those with DID may have more impulsivity than neurotypical patients,
which also affects the social lives of affected patients.

Discussion

Visual deficits such as in vernier acuity (ability to find offset in position, more reliant on higher level cortical
processing of visual stimuli), visual backward masking, and early sensory processing are commonly found in
both schizophrenia and bipolar disorder (Yang et.al, 2013). The similar deficits often found in these two disor-
ders may cause misdiagnosis of schizophrenia for bipolar disorder or vice versa. Current evidence also suggests
that schizophrenia and BD have similar cognitive impairments with milder deficits in BD (Reavis et.al, 2020).
This overlap suggests that perceptual deficits in schizophrenia could apply to deficits in functioning in BD
patients (Reavis et.al, 2020). Not only are characteristics such as cognitive impairments and disturbance in
emotional regulation similar for patients, but social cognitive skills have been found to be interrelated in BD
and schizophrenia patients (Frajo-Apor et.al, 2021). A study conducted on the temporal responses of both schiz-
ophrenia and BD patients found that those with schizophrenia showed a deficit in initializing and sustaining
regulation, but those with BD had a more general deficit (Zhang et.al, 2019). Another study suggested that
recovery for BD and schizophrenia may differ from each other despite the similarities of deficit (Frajo-Apor
et.al, 2021). DID patients and schizophrenia patients show similarities in reduced activation and differing size
of regions in the brain from neurotypical patients, which may indicate a correlation in altered brain region size
and those disorders. Specifically, DID patients often had a smaller hippocampus than neurotypical people, while
BD patients had deficits in connectivity and regulation within the amygdala. Despite sharing some characteris-
tics with DID, BD is more associated with activation than change in sizes of regions that control regulation.
Within BD, those with mania show hypoactivation of the prefrontal cortex while those with depressive BD
show hyperactivation of the amygdala. Overall, with the lack of randomized controlled trials with DID patients
it is difficult to determine if DID has any significant characteristic similarities to schizophrenia or BD.

The current therapeutic approaches to these three disorders address the lifelong deficits of patients.
For schizophrenia patients, antipsychotic medicine reduces the psychotic symptoms that they may experience
(NIMH). Psychosocial treatments may include cognitive behavioral therapy and training behavioral skills in
order to help schizophrenia patients in their daily lives (NIMH). Educational sessions for family and friends
help those around the affected patient provide support through treatment (NIMH). Those with schizophrenia
may also attend sessions to help with substance misuse, as it is common for schizophrenia patients to abuse
substances (NIMH). Bipolar disorder also uses a mix of medication and therapy for treatment (NIMH). Medi-
cation typically involves mood stabilizers and targets anxiety for patients (NIMH). BD patients need to take
medication for their entire life because rebound may cause manic or depressive symptoms to be worse (NIMH).
Similar to schizophrenia, doctors may recommend BD have psychotherapies that involve cognitive behavioral
therapy and education for those around BD patients in order to treat conditions (NIMH). Newer therapies de-
signed specifically for BD patients are being researched to target bipolar disorder at its earlier stages (NIMH).
As mentioned previously, there is therapy for DID patients that include trauma-focused care and acknowledge-
ment of dissociative symptoms. With more studies on DID and its correlation with schizophrenia and BD,
scientists will be able to develop new forms of therapy to help those with DID. The current therapies for DID
do not hold a specific target, and finding DID’s connection to deficits found in schizophrenia and BD may
change this. If scientists find more evidence that supports the correlation between visual and emotional deficits
in BD and schizophrenic patients, medication that helps both symptoms may be soon developed. In order to
help patients of these three disorders assimilate socially into the community, more research should be conducted
and analyzed to reduce their debilitating nature. While there may be no “cure” to these psychiatric disorders,
research on the disorders will advance science in terms of correlating psychiatric disorders. Insight into the
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primary visual and emotional deficits that are present in these disorders can lead to potential early detection and
better targeted therapies for patients.
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