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ABSTRACT 

Advancements in the field of neuroscience confirm that the brain possesses an ability to alter 

both its structure, as well as its functioning. While neuropsychological investigations have 

made salient the neurological underpinnings and consequences of psychological disorders, 

the specific role of this ability of the brain (termed as neuroplasticity) has received less 

attention. The present study reviews previous works on the connections between 

neuroplasticity and psychopathology, summarizing the neuroplastic changes that accompany 

(or antedate) anxiety disorders, mood disorders, schizophrenia, posttraumatic stress disorder, 

and eating disorders. Neurochemicals involved in these neuroplastic processes, as well as the 

potential implications of these processes on treatment of disorders, are also explored. 

Keywords: Neuroplasticity, mood disorders, anxiety disorders, eating disorders, PTSD, 

schizophrenia.     

europsychology attempts to find connections between cognitions, behaviors, and the 

nervous system. An early awareness of the brain-behavior connection can be 

observed in ancient practices such as trephination, a technique used as far back as 

10,000 BC (Rutkow, 2000). Trephination entailed the removal of a portion of the skull, 

often to relieve pressures built up in the brain. In certain North African tribes, trephination 

was used to rid patients of “evil spirits” (Rawlings & Rossitch Jr., 1994). 

 

Santiago Ramón y Cajol is hailed as the father of modern neuroscience due to his discovery 

of the fundamental unit of the nervous system: the neuron (Costandi, 2016). Techniques of 

neuroscience have come a long way, and methods more sophisticated than the tissue staining 

that Cajol relied on have allowed scientists to examine neuronal functioning and neuronal 

connections in detail. 

 

Neurological examination in the present age is not limited to postmortem examination of the 

structure of the brain and its constituents (Zillmer et al., 2007). A prominent 

electrophysiological procedure, electroencephalography (EEG), allows measurement of the 

electrical activity of neurons in the brain by capturing the activity using electrodes placed on 

the scalp, amplifying the signal, and demonstrating them through oscillators (Dadebayev et 

al., 2022). The resulting waveforms provide information about the brain activity at the time 
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of measurement, but this information may lack specificity. Evoked potential (EP) follows a 

similar technique, but it is primarily used to measure responses to specific stimuli. 

 

The structure of the brain can be studied using radiological techniques, with computed 

transaxial tomography (CT) being a popular choice (Diwakar & Kumar, 2018). CT entails 

generating photos based on a three-dimensional model of the brain obtained by combining 

information from X-ray images of two-dimensional sections. Magnetic resonance imaging 

(MRI), meanwhile, involves measurement of waves emitted by hydrogen atoms in the brain 

upon activation by a strong radio signal frequency in a magnetic field. The images so 

obtained have a higher resolution and more detail. However, this comes at the expense of the 

speed afforded by CT scans. Higaki et al. (2018) describe how artificial intelligence and 

deep machine learning are being used to increase the resolution of CT scans, and decrease 

the scanning time of MRIs. 

 

Functional magnetic resonance imaging (fMRI) allows for study of brain activity. By 

measuring changes in blood oxygenation levels in different areas of the brain, 

neurophysiological processes can be traced. Positron emission tomography (PET) scans also 

permit for functional analyses, but the images obtained are low-fidelity, and radioactive 

atoms must be used to monitor metabolic activity in the brain.  Zhu & Zhu (2019) note that, 

although MRI holds certain advantages over PET scans in neurological applications, an 

integration of MRI and PET techniques could provide even better results. Efforts are being 

made to increase quantitative accuracy of PET scans through implementation of machine 

learning algorithms and integration of data from different sources (Zaidi & El Naqa, 2021). 

Such PET/MRI scans can provide more accurate images, even with low radiation doses 

(Lee, 2021). 

 

It must be noted that use of brain imaging techniques alone is insufficient for a 

comprehensive psychological diagnosis, unless the results are interpreted by neurologists in 

light of a patient’s symptoms. The history of the patient and the specifics of the presenting 

complaints must be taken into consideration to provide better treatment (Parsons & 

Hamekke, 2014). Taking note of symptoms inconsistent with neurological disorders gains 

precedence in clinical settings, since an early diagnosis of conversion disorders (or other 

somatic symptom and related disorders) can prevent unnecessary expenditure on more 

comprehensive neurological assessments (Ali et al., 2015). 

 

Neuropsychological deficits not only provide etiological bases for disorders, but may also 

occur as impairments after a disorder has precipitated. A study compared the episodic 

memory and executive functioning in those with anxiety disorders against the general 

population and found episodic memory to be negatively affected in those with anxiety 

disorders (Airaksinen et al., 2004). The test of episodic memory employed involved 

memorization and recall of 32 neutral words by the participants. Statistically significant 

deficits in recall as compared to controls were found in those with anxiety disorders- but 

those with generalized anxiety disorder and specific phobias did not follow this trend. 

 

These findings are corroborated by recent research, which confirm the negative impact 

psychopathology can have on an individual’s neurological capacity and also identify 

impaired neurological capacities as a maintaining factor in psychopathological disorders, 

such as through reward dysfunction (Oumeziane et al., 2019). Cognitive deficits associated 

with neurological dysfunction may also manifest in the form of maintaining factors, as 

observed by Ahern et al. (2019) in their article exploring the negative impact that deficits in 
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cold cognitions (those independent of emotion, like attention and memory) can have on hot 

cognitions (those informed by emotions, such as interpersonal problem-solving) in 

individuals suffering from depression. 

 

Neuroplasticity 

Brain damage can occur in a variety of manners. Ranging from tumors (uncontrolled 

growing masses of cells), to cerebral ischemias (disruption of the blood supply to the brain), 

to head injuries, and even bacterial brain infections, death of brain cells can occur for 

numerous reasons (Pinel, 2010). 

 

To counteract these detriments, the nervous system possesses an innate ability to restructure 

and alter connections between neurons. Neuroplasticity can be defined as the “ability of the 

nervous system to respond to intrinsic or extrinsic stimuli by reorganizing its structure, 

function and connections” (Cramer et al., 2011, p. 1591). As indicated by the definition, 

modalities of neuroplasticity can vary. Neuroplasticity involves not only the formation of 

new neural connections (structural neuroplasticity), but also alterations in the function of 

pre-existing nerve cells and synapses (functional neuroplasticity). 

 

The existence of neuroplasticity had already been speculated upon by Charles Darwin in the 

1870s, and the term “neuronal plasticity” was even used by Cajal (Fuchs & Flügge, 2014). 

Decades later, William James (1918) implied that the brain has a capacity to alter its 

functions. The term “synaptic plasticity”, however, was first described by Jerzy Konorski in 

1948 (Bijoch et al., 2020). 

 

Initial evidence of neuroplasticity came later still, from Hubel and Wiesel’s (1964) study on 

the effects of visual deprivation in kittens, which demonstrated the relationship between 

sensory experiences and brain development. Bliss and Lømo’s (1973) work on long-term 

potentiality- a mechanism by which synapses can be strengthened for extended durations- 

confirmed the phenomenon of neuroplasticity. Through stimulation of hippocampal 

synapses, they were able to induce increases in the strength of these synapses. 

 

Paul Broca’s (1861) work on the identification of the specific role of the posterior, inferior 

region of the left frontal lobe in speech and the subsequent discovery of the relation between 

this region and aphasia (speech disorders caused by neuronal cell death in the left 

hemisphere; Kirshner, 2012) also added to the understanding of neuroplasticity. Aphasia 

recovery in adults illuminated the possibility of neurogenesis in adults- or indeed, the 

adaptation of other areas of the brain to compensate for the loss (Thompson, 2000). 

 

Neuroplasticity and psychopathology 

The recovery of function after brain damage has major implications for clinical 

psychological and psychiatric practice. Effective management of aphasia, for instance, pre-

supposes an understanding of neuroplasticity (Crosson et al., 2019). The limits of plasticity 

can inform the limits of recovery, and treatment options rely on the reorganizing and 

restorative features of the brain. Physical exercise can promote neuroplastic processes which 

improve spatial learning and memory in those suffering from neurodegenerative disorders 

(Cassilhas et al., 2015). Additionally, McEwen (2002, as cited in Bingaman, 2013) explores 

the possibility that mindfulness meditation alters neural pathways in a manner that reduces 

activation of the amygdala, reducing anxiety in the process. 
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It is not solely the therapeutic potential of neuroplasticity that is pertinent to clinical settings, 

however. Pittenger (2022) expands upon three means by which disruption of neuroplastic 

processes influences psychopathology: (a) through cognitive deficits resulting from 

disrupted neuroplasticity; (b) enhancing pathogenic memories; (c) impairments in behavior 

modulation. Pittenger’s study highlights the wide-ranging effects of such disruptions. In 

patients diagnosed with depression, for example, cognitive deficits (such as a lack of 

concentration) can emerge due to decreased hippocampal volumes resulting, in part, from a 

decreased capacity for neurogenesis (formation of new neurons). PTSD (posttraumatic stress 

disorder) patients, meanwhile, exhibit pathological memories which are rigidly held- a 

process partially mediated by altered neuroplastic processes in the amygdala. 

 

Given the influence of neuroplasticity on the manifestation and treatment of 

psychopathological disorders, there is a need for further investigation of the role that 

neuroplasticity plays in such disorders, considering the avenues a clarification of this 

relationship between the two could open up for treatment opportunities. The current study 

aims to stimulate further research by reviewing previous works on neuroplasticity in 

prevalent disorders such as anxiety disorders, mood disorders, PTSD, and eating disorders. 

Works on schizophrenia are also reviewed to highlight neuroplastic changes in psychotic 

disorders. 

 

Neuroplasticity in anxiety disorders. 

The alterations in brain functions that come with psychological disorders- either as an 

antecedent or a cause- have been extensively studied. For instance, studies have been 

conducted to examine depression-related morphological changes in the brain (Frodl et al., 

2008), to compare brain activation during Bipolar-I disorder and major depressive disorder 

(Cerullo et al., 2014), and to measure and map changes in the brain in schizophrenic patients 

(Andreason et al., 2011), amongst others.  Disruption in the hypothalamus-pituitary-adrenal 

cortex (HPA) axis has been implicated in anxiety disorders (Faravelli et al., 2012; Kallen et 

al., 2007). 

 

Patients with anxiety disorders are also found to have increased activation of the amygdala 

(Trimble, 1988). Further, excessive anxiety and chronic stress can decrease hippocampal 

volume and impair the functioning of the hippocampus and the prefrontal cortex (Mah et al., 

2016). 

Neuroplasticity-related disorders have been directly implicated in the onset of anxiety 

disorders in animal populations. For example, in a study conducted on rats, it was found that 

treatment of the gamma amino butyric acid-related dysfunctions in neuroplasticity by 

introducing BDNF reduced anxiety-like behavior in aged mice (Zhu et al., 2019). 

 

Zheng et al. (2018) comment on the comorbidity of irritable bowel syndrome (IBS) and 

anxiety, implicating deficits in neuroplasticity in the development of IBS and anxiety. Their 

research posits that alterations in the HPA axis lead to increased levels of glucocorticoids 

and decreased levels of brain derived neurotropic factors (BDNFs), which in turn lead to 

decreased neuroplasticity. This deficit influences the autonomic nervous system to the 

detriment of the digestive system. IBS and anxiety, hence, co-occur in part due to alterations 

in neuroplasticity. 

 

Adverse childhood experiences- known to play a causal role in anxiety and depression- may 

interfere with neuroplastic processes. Watt et al. (2019) employed measures of generalized 

anxiety disorder, depression, adverse childhood experiences, and a blood sample test to 
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study this relationship. Quantities of BDNF in the blood sample served as a measure of 

neuroplasticity.  Subjects who had experienced four or more adverse childhood experiences 

were significantly more likely to have mental disorders. They also demonstrated lower 

levels of BDNF, indicating lesser neuroplasticity. The study notes, however, that these 

physiological deficits can be either a cause, a consequence, or both. 

 

The efficacy of treatment of anxiety disorders comes, in part, from the neural changes that 

the treatments induce. Månsson, Salami, Frick, Carlbring, et al. (2016) illustrated the 

changes in grey matter volume of the amygdala that occur as a result of cognitive behavioral 

treatment of patients with social anxiety. Such individuals demonstrate an increased grey 

matter volume in the amygdala pre-treatment, which decreases over the course of therapy. 

Activation of the amygdala in response to self-referential criticism also decreases post-

therapy. These changes imply that functional and structural neuroplasticity results from 

successful cognitive behavioral therapy in socially anxious populations. In a follow-up 

study, Månsson, Salami, Carlbring, et al. (2017) confirmed that decreases in the gray matter 

volume of the amygdala persisted one year after therapy; functional changes in the amygdala 

returned to pre-therapy levels. Owing to the contribution of neuroplasticity in improving 

symptoms of anxiety disorders, Chen et al. (2019) propose pharmacological interventions 

targeted at inducing neuroplastic changes. 

 

Neuroplasticity in mood disorders. 

Impaired neuroplasticity also plays a role in mood disorders, as indicated by reduced BDNF 

levels found in bipolar patients experiencing depressive and manic episodes (Kapczinski et 

al., 2008). BDNF levels return to normal levels once episodes end. Further, factors such as 

life stress and trauma that may play a causal role in mood disorders, also lead to reduced 

BDNF levels in bipolar patients. 

 

Neuroplasticity has been suggested to play a mediatory role between stress and depression 

(Liu et al., 2017). Neurological changes accompanying depression include reduced volumes 

of the hippocampus and the prefrontal cortex, and increased synaptogenesis in the amygdala. 

Serafini (2012), through a systematic literature review, explains how the relationship 

between depression and abnormal neuroplastic processes do not end there. Antidepressants 

reverse the neuroplastic processes that maintain depression by reversing reduced 

neurogenesis, for instance. Price and Duman (2020) present an integrative model of 

depression, drawing links between inflexible maladaptive cognitions and behaviors and 

abnormalities in neural circuits, emphasizing the role of deficient neuroplasticity in 

maintaining these issues. 

 

Neurochemicals other than BDNF influence neuroplastic changes in mood disorders. 

Walther et al. (2019) reviewed literature on the antidepressant effect of testosterone to 

determine an underlying mechanism for this influence. They concluded that, although other 

theories explaining this mechanism may hold weight, an increase in neuroplasticity after 

testosterone administration contributes to this effect. Circadian disruption is known to be a 

salient feature in mood disorders. Valdés-Tovar et al.’s (2018) review focuses on the relation 

between melatonin- a neurotransmitter involved in regulation of circadian rhythms- and 

neuroplastic changes in the hippocampus which occur in depression. Decreased receptivity 

to glucocorticoids observed in depression also hinders neuroplastic processes (Steckler et al., 

1999; Arango-Lievano et al., 2015). 
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In their review of past literature on neuroplasticity and how it relates to bipolar disorder, 

Gandhi et al. (2020) noted a scarcity of studies exploring this topic. Nonetheless, previous 

studies focused on the altered neural circuitry between the insula and the parietal lobe 

observed in patients of bipolar-I and bipolar-II. These alterations (and other such changes in 

the parietal lobe), contribute significantly to the cognitive, attentional, and memory-related 

complaints that bipolar patients present with. Enhancements in neuroplasticity induced 

through administration of lithium can counter these neurocognitive deficits due to the 

neurotrophic enhancements that it results in. The authors expand upon the highly beneficial 

effect that pharmacological intervention can have when paired with physical activity- which 

promotes neurogenesis in the hippocampus- and cognitive therapy. Other studies extend this 

specific influence of physical exercise to treatment of depression as well (Phillips, 2017). 

 

Thus, abnormal neuralplasticity- particularly in the hippocampus, amygdala, and prefrontal 

cortex- plays a definite role in mood disorders (Hall et al., 2018); physical exercise and 

BDNF-enhancing medication can result in efficacious reversal of this effect. 

 

Neuroplasticity in schizophrenia. 

The biological basis of schizophrenia- in particular the contribution of genetic, 

neurochemical, and neuroanatomical (specifically the role of the dorsolateral prefrontal 

cortex) factors- has been extensively studied (Brisch et al., 2014; Gejman et al., 2010; 

Lewis, 2022; McCutcheon et al., 2020; Sullivan et al, 2019). Evidence for the contribution 

of neuroplasticity has also been presented. 

 

Altered neuroplasticity in schizophrenia manifests as both- decreased neuroplasticity, and 

abnormally excessive neuroplasticity (Voss et al., 2019). McCullumsmith (2015) describes 

schizophrenia as a “disorder of neuroplasticity” (p. 313), drawing on past studies to 

substantiate this claim. One such study, a postmortem comparative analysis of brains of 

chronic schizophrenic patients conducted by Li et al. (2015), implicated increased 

associational activity in parts of the hippocampus in false memory formation in 

schizophrenic patients. 

 

Neuroplasticity-based cognitive training methods have also proved efficacious in treating 

schizophrenic symptoms. Fisher et al. (2010) used targeted training tasks for improving 

auditory and visual functioning. Through rewarding performance on successive tasks (such 

as auditory stimulus distinction tasks) arranged in terms of their difficulty, the researchers 

were able to promote improved cognitive functioning and overall functioning in the subjects. 

The tasks used were aimed at increasing neuronal plasticity.   

 

Wobrock et al. (2012) examined biological interventions for schizophrenia. A growth factor 

involved in brain development, erythropoetin, had a positive impact on the cognitions of 

patients with schizophrenia when administered on them. Repetitive transcranial magnetic 

stimulation- associated with enhanced long-term potentiation- also led to reduction of 

symptoms of schizophrenia. Finally, aerobic exercise improved the memory capacity of 

patients by increasing hippocampal volume.   

 

Voss et al. (2019) shed light on the need for integrating neuroplasticity-enhancing 

substances with cognitive training aimed at improving neuroplasticity to effectively manage 

the disorder. The complex interplay of neurotransmitters that result in schizophrenia are 

thought to be best controlled by targeting multiple neurological circuits at once, and efforts 

directed towards improving neuroplasticity help achieve this goal. Convergent evidence that 
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cognitive training improves neuroplasticity in schizophrenia also comes from other studies; 

these also confirm that aerobic exercise can enhance this effect (Campos et al., 2017; 

Jahshan et al., 2017). 

 

Neuroplasticity in PTSD. 

A defining characteristic of posttraumatic stress disorder (PTSD) is maladaptive learning 

after experiencing an immensely stressful circumstance. Dealing with stressful situations 

leads to rapid physiological changes, and neuroplastic changes occur on multiple levels 

when stress is experienced (Deppermann et al., 2014). For one, the introduction of 

glucocorticoids through the HPA axis after experiencing such a stressor alters 

neuroplasticity- although glucocorticoid levels tend to be lower in individuals with PTSD 

than in the general population  (Radley et al., 2011; Raglan et al., 2017). Symptoms of 

PTSD, including flashbacks, re-experiencing of the traumatic events, hyperarousal, and 

peritraumatic amnesia (failure to encode memory of events occurring before the trauma), 

are all accompanied by anatomical or morphological changes in the brain (Nash et al., 

2014). 

 

Exposure to extreme stress- like in PTSD- can decrease neuroplasticity of the brain. Seo et 

al. (2019) studied this effect in rats by administering inescapable shocks and subsequent 

behavioral trials to ensure depressive and anxious symptoms. Changes observed in the brain 

included impaired mitochondrial function and increased apoptosis (programmed cell death) 

in the hippocampus. Exercise could help mitigate PTSD symptoms and improve 

neuroplasticity, with an increase in BDNF resulting from physical activity being a potential 

cause for this change. 

 

In another rat study (Liang et al., 2014), subjects were exposed to a predatory odor (a worn 

cat collar) with no opportunity to escape. Even seven days after exposure, the rats showed 

anxious behaviors. Neural circuits of the amygdala (assessed through functional magnetic 

resonance imaging) and surrounding connections were found to be altered as compared to 

controls, confirming an enhanced neuroplasticity in the rats. 

 

Even in human subjects, changes in neuroplasticity are observed post-trauma. Changes 

occur in the limbic brain circuits- in particular, the hippocampus and the amygdala- which 

play an integral role in the stress response. Interestingly, refugees from war-torn regions 

who rated worse on mental health measures than others showed increased levels of BDNF 

and nerve growth factor in one study (Arnetz et al., 2020). This led the authors to conclude 

that dysfunctional neuroplasticity occurs in the limbic system, indicating salience of 

dysfunctional memories of traumatizing events. Abnormal limbic development in 

adolescents experiencing PTSD has also been hypothesized to separate them from resilient 

adolescents and controls (Cisler & Herringa, 2021). 

 

Cognitive behavioral therapy is efficacious in mitigating PTSD symptoms. Part of this effect 

may come from neurological changes it is capable of inducing. Instead of undoing the neural 

connections associated with pathological memories, however, this effect may be because of 

formation of stronger inhibitory connections that diminish the maladaptive circuits (Quirk & 

Mueller, 2008). 

 

Thus, neurological changes in PTSD include development of maladaptive neural pathways 

that result in symptoms such as pathological pathways; a heightened serum BDNF level 

mediates this effect. Similar to schizophrenia, cognitive therapy and physical activity can 
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help revert neuroplastic processes to resemble those of healthy people- the exact mechanism 

of this change, however, differs (Quirk & Mueller, 2008; Fisher et al., 2010).   

 

Neuroplasticity in eating disorders. 

The reward systems of the brain are known to be impaired in individuals with eating 

disorders, and compulsive eating has been likened to substance addiction (Avena & 

Bocarsly, 2012; Davis & Claridge, 1998). Since addiction is accompanied by neuroplasticity 

in the mesocorticolimbic system (involved in regulating dopaminergic activity), the 

association between eating disorders and addiction has led researchers to believe that similar 

neuroplastic changes occur in eating disorder patients (Natenshon, 2016). Decreases in basal 

metabolic rates in the prefrontal cortex are also observed in patients with binge eating 

disorders and bulimia nervosa (Jáuregui-Lobera & Martínez-Quiñones, 2020). 

 

Neuroplastic changes and deficits are also found in patients with anorexia nervosa. 

Malnutrition and weight loss associated with the condition can impair neuroplasticity and 

neurogenesis, with a low BDNF level and brain atrophy being direct results of chronic stress 

and malnutrition (Keeler et al., 2021). This can, in turn, lead to cognitive difficulties 

mirroring those seen in patients with depression- a condition that anorexia nervosa is 

frequently comorbid with. Nunn et al. (2012) hypothesize that dysregulation of 

norepinephrine observed in patients with anorexia nervosa results in altered activity of the 

insula, which may explain the negative body-image held by patients with the disorder. 

 

By acknowledging the contribution of neuroplasticity to eating disorders, treatment plans 

can be developed that seek to reinforce neural pathways that alter self-image for the better. 

Neurofeedback training (providing feedback to a subject about their neural waves to 

improve some aspect of functioning) can prove a carrier for this change, considering its 

utility in ameliorating cognitive distortions (Natenshon, 2016; Val-Laillet et al., 2015).  

Additionally, Skokou (2022) suggests that the neuroplastic effects of drugs such as 

lamotrigine (an anticonvulsant) and vortioxetine (an antidepressant) can be exploited to aid 

the treatment of eating disorder. 

 

Table 1: Summary table- Role of Neuroplasticity in Psychological Disorders 

Disorder type Areas affected Neurochemicals 

involved 

Pertinent 

neuroplastic 

changes 

Treatment 

implications 

Anxiety disorders Altered volume of 

hippocampus (Mah 

et al. (2016) 

Lowered BDNF 

(Watt et al., 2019) 

Increased 

activation of 

amygdala 

(Trimble, 1988) 

Targeted 

pharmacological 

interventions 

(Chen et al., 2019) 

HPA-axis 

dysregulation 

(Faravelli et al., 

2012; Kallen et al., 

2007) 

Glucocorticoids 

(Zheng et al., 

2018) 

Neuroplastic 

change 

accompanying 

cognitive therapy 

(Månsson, Salami, 

Frick, Carlbring, 

et al., 2016; 

Månsson, Salami, 

Carlbring, et al., 

2017) 

GABA (Zhu et al., 

2019) 
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Mood disorders Altered volume of 

amygdala (Hall et 

al., 2018) 

Lowered BDNF 

(Kapczinski et al., 

2014) 

Neurocircuitry 

involved in 

inflexible 

cognitions (Price 

& Duman, 2020) 

Role of 

antidepressants 

and mood 

stabilizers in 

enhancing 

neuroplasticity 

(Searfini, 2012; 

Gandhi et al., 

2020) 

Decreased volume 

of prefrontal cortex 

(Liu et al., 2017) 

Glucocorticoids 

(Steckler et al., 

1999; Arango-

Lievano et al., 

2015) 

Utility of physical 

exercise (Gandhi 

et al., 2020; 

Philips, 2017) 

Decreased volume 

of the hippocampus 

(Liu et al., 2017 

Melatonin 

(Valdés-Tovar et 

al., 2018) 

Testosterone 

(Walther et al., 

2019) 

 

Disorder type Areas affected Neurochemicals 

involved 

Pertinent 

neuroplastic 

changes 

Treatment 

implications 

Schizophrenia Dorsolateral 

prefrontal cortex 

(Sullivan et al., 

2019) 

Dopamine (Brisch 

et al., 2014; 

McCutcheon et 

al., 2020) 

False memory 

formation (Liu et 

al., 2015) 

Utility of physical 

exercise (Wobrock 

et al., 2012) 

Hippocampus (Li et 

al., 2015) 

Glutamate 

(McCutcheon et 

al., 2020) 

Neuroplastic 

changes 

accompanying 

cognitive training 

(Fisher et al., 

2009; Campos et 

al., 2017; Jahshan 

et al., 2017; Voss 

et al., 2019) 

Targeted 

pharmacological 

interventions 

(Guercio et al., 

2019; Voss et al., 

2019) 

PTSD Limbic system 

(Cisler & Herrings, 

2021) 

Increased BDNF 

and nerve growth 

factor (Nah et al., 

2014; Arnetz et 

al., 2020) 

Formation of 

pathological 

memories (Arnetz 

et al., 2020; Nash 

et al., 2014) 

Suppression of 

pathological 

memories through 

introduction of 

neuroplastic 

changes (Quirk & 

Mueller, 2008) 
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HPA-axis 

dysregulation 

(Radley et al., 2011) 

 

 

Glucocorticoids 

(Radley et al., 

2011; Raglan et 

al., 2017) 

Abnormal learning 

(Nash et al., 2014) 

Utility of physical 

exercise (Seo et 

al., 2019) 

Decreased 

hippocampal 

volume (Seo et al., 

2014) 

Neuroplastic 

changes 

accompanying 

cognitive 

behavioral 

therapy(Quirk & 

Mueller, 2008) 

Disorder type Areas affected Neurochemicals 

involved 

Pertinent 

neuroplastic 

changes 

Treatment 

implications 

Eating disorders Mesocorticolimbic 

system (Natenshon, 

2016) 

Dopamine (Avena 

& Bocarsly, 2012) 

Impaired 

neuroplasticity 

due to 

malnutrition 

(Keeler et al., 

2021) 

Efficacy of 

neurofeedback 

training 

(Nathenshon, 

2016; Val-Laillet 

et al., 2015) 

Prefrontal cortex 

(Jáuregui-Lobera & 

Martínez-Quiñones, 

2020) 

Lowered BDNF 

(Keeler et al., 

2021) 

Altered insular 

activity and 

neurological bases 

of a negative 

body-image (Nunn 

et al., 2012) 

Targeted 

pharmacological 

interventions 

(Skokou, 2022) 
Norepinephrine 

(Nunn et al., 2012) 

 

CONCLUSION 

The present study reviews existing literature on neuroplasticity and how it pertains to 

specific psychological disorders. The findings are summarized in Table 1. The review 

provides, for future researchers, a means of assessing gaps in research which warrant further 

investigation. Future studies can extend the principles of neuroplasticity to inform 

formulation and evaluation of targeted interventions. Further, since the scope of the review 

was limited to five categories of disorders, efforts to generate or consolidate information on 

a wider range of disorders could be made.      
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