
1.Quantitative Electroencephalogram vs. Standard Neuropsychological assessments

In mental health practice, clinical evaluations of brain function in individuals suspected to have a brain disorder
are typically carried out by implementing standardized neuropsychological assessments that allow the clinician
to investigate and speculate on the brain regions and functions that may be linked to the behavioral disturbances
presented by the patient. Backed up by extensive research, standard neuropsychological assessments can provide
essential information on an individual’s behavioral, affective, and cognitive challenges, which can eventually be
used to attempt adequate interventions within a multidisciplinary therapeutic context. 

However, although the benefits of standard test procedures, objectivity, and normative comparisons are well
established, the use of standard assessment batteries has several criticisms. First, the tests used are time
consuming [1] and often even not entirely relevant to the patient’s symptoms, which can eventually reduce the
overall assessment efficiency [2]. In addition, the standardized test battery approach can be criticized for being
based on measurement theory rather than on the direct relationships between brain and behavior [3]. 

On the other hand, it must be remarked that standard neuropsychological assessments are only a small fraction
of the diagnostic methods developed over the years by neuroscientists and neuropsychologists. Multiple brain
imaging techniques, for example, can provide invaluable information about both brain structural and functional
abnormalities, whose role can be studied at rest or during performance of specific tasks. In particular, extensive
research has shown that quantitative electroencephalography (qEEG) can be easily recorded by clinicians to
reveal non-normative brain activity, employing relatively inexpensive technology that also allows to evaluate
the relationship between EEG data, physiological data (e.g., heart rate variability, skin conductance, skin
temperature, respiration and surface electromyography) and certainly data obtained in standardized
neuropsychological batteries [4]. 

Using Quantitative Electroencephalography (qEEG) to
Improve Diagnosis Reliability and Inform Interventions 
in Mental Health Practice 

Dr. Steven Rondeau BCN (EEG) |  March 2022



Testing through various methodological approaches offers the clinician considerably greater opportunity to
effectively explore and provide with more confidence a much-needed perspective on the link between brain and
behavior. While only a few years ago, these multimodal investigations required expensive equipment and highly
trained interdisciplinary teams of researchers, novel technological advances today allow mental health
practitioners to provide cost-effective in-depth evaluations of their patient’s psychophysiological state in only a
few hours.
 
1.1 Brief history of qEEG

Since its discovery and first developments during the early 1930s, electroencephalography (EEG) has stirred the
field of electrophysiology giving clinicians and researchers the opportunity to non-invasively record ad monitor
brain activity, first as a result of the interpretation of raw waveforms and then linking specific behavior with
discreet frequency ranges [5].  

With the introduction of computers in the 1970s, digital EEG immediately demonstrated multiple advantages,
including the possibility of selecting specific frequency ranges in order to analyze only certain components of
the EEG signal, allowing for more complex, precise, and detailed interpretations of the recorded data [6] . Two
decades after, the introduction of quantitative EEG (qEEG) by neurologist Marc Nuwer [7]  nourished the
development of new techniques of feature extraction that have since allowed for the decomposition and analysis
of increasingly complex signals [8, 9].  Over the years, these methodological breakthroughs have enabled
researchers and clinicians to systematically detect and measure brain activity anomalies in multiple patient
populations, on the basis of automatically computed statistical comparisons with normative data gathered from
healthy persons [10]. Through the implementation of intelligent algorithms and three-dimensional rendering
techniques [11], qEEG studies have since not only provided key insights into several neurological and
psychiatric conditions [10], but also shown that it is possible to predict and monitor treatment response within
the same clinical population [12, 13].

2. Clinical applications of qEEG

Since the 1990s, the American Academy of Neurology (AAN) and the American Clinical Neurophysiology
Society (ACNS) have advocated qEEG as a method to complement conventional EEG recordings in many
clinical conditions.  Accumulating research also recommends qEEG for the investigation of functional
aberrations and psychotropic drug response in patients with neurological and psychiatric disorders, including
post-concussion syndrome, traumatic brain injury (TBI), attention deficit hyperactivity disorder (ADHD),
schizophrenia, affective disorders, addiction, tinnitus [6]. Below is a very brief overview of the research that
supports the clinical applications of qEEG. 

2.1 Attention deficit hyperactivity disorder (ADHD)

Attention deficit disorder (ADHD) is typically diagnosed using standard scales, questionnaires  and
neuropsychological tests, with the general goal of assessing cognitive abilities and emotional regulation [14].
However, diagnoses based on these methods are most often prone to subjective evaluations and only rarely are
complemented by more objective assessments. 



Additionally, the diagnostic accuracy of the methods used to investigate putative ADHD symptoms can be
significantly affected by multiple factors, including fluctuations in symptom expression [15], presence of
comorbid conditions (e.g., anxiety and depression) [16, 17], lifestyle and development [18, 19], and gender [20].
Thus, several lines of research have investigated alternative methodologies, in the effort to produce more
reliable and evidence-based assessment protocols.

In this context, studies employing quantitative EEG (qEEG) have produced an enormous volume of data that
researchers have organized and interpreted to provide abnormal patterns in ADHD persons based on the
comparison with a normative database. 

Patients with ADHD generally exhibit hypoarousal and significant cortical slowing. These features are indicated
generally by increased slow waves (delta and theta) and decreased faster waves (alpha, beta and gamma) in the
qEEG [21].

One of the most studied diagnostic markers of qEEG in children and adolescents with ADHD is also the ratio
between theta and beta activity (theta/beta ratio) [22]. In a large-scale study of 482 patients for example [23], the
theta/beta ratio was found to have 86% sensitivity and 98% specificity for the diagnosis of ADHD and a meta-
analysis of similar studies [24] reported that theta/beta ratio significantly increased diagnostic accuracy.
Additionally, the theta/beta ratio has shown 87% sensitivity and 94% specificity in children and adolescents,
suggesting greater reliability when compared with standard questionnaires [25].

While theta/beta ratio alone is only part of the many subtypes of ADHD, these data suggest that subgrouping
through qEEG profiling can play a key role in the diagnosis andpersonalized treatment planning. Results then
offer targeted and objective electrophysiological measures that can be easily and regularly monitored throughout
interventions, complementing the often biased interpretations of behaviorally assessed symptoms.

2.1 Depression

Patterns of a functional anomaly in the brain of
patients with depression have been identified in
multiple qEEG studies [26-28] with likely more on the
horizon. In particular, research employing standard
EEG methods has revealed both structural and
functional abnormalities in 20-40% of patients with
depression[29]. These methods have a 72-93%
sensitivity and 75-88% specificity according to the
American Association of Neuropsychiatry [30], which
supports the use of qEEG to clinically distinguish
between patients with depression, dementia,
schizophrenia, or alcoholism [30]. 



Frontal alpha asymmetry (FAA) between the right and the left hemisphere (F3 vs. F4) is an essential marker of
emotional disorders [31, 32]. A significant correlation has been found between the FAA and the behavioral
activation system. In particular, the reduction in behavioral activation is thought to characterize certain types of
depression [32] although in major depression, the diagnostic role of the FAA is limited [32] and likely related to
a combination of, or other objective markers in the EEG. Moreover, the left FAA might associate more
consistently with anhedonia, while the right FAA is thought to be more reflective of anxiety [32].
 
Abnormalities in coherence and cordance (a mathematical combination of absolute and relative spectral power
values) have also been demonstrated in depressed patients [33]. Importantly, cordance has been found to
correlate with regional cerebral blood perfusion and regional cerebral function in several studies with depressed
patients [33, 34]. 

Day-to-day clinical applications of EEG methods to enhance diagnostic accuracy, guide treatment and monitor
treatment effects have been proposed [35]. There is also evidence that qEEG can be employed in patients with
depression to predict treatment response [35, 36]. For example, a decrease in frontal alpha and theta activity,
which has been conceptualized as impaired vigilance, is reported to predict response to antidepressants and
widespread low wave activity is an index of antidepressant unresponsiveness [37]. Similarly, slow-wave EEG
rhythm has been demonstrated to be a predictor and measure of clinical improvement in patients treated with
electroconvulsive therapy (ECT) [38]. On the other hand, slower alpha peak frequency coupled to specific
alleles (e.g.,the COMT gene Val/Val genotype) has been accepted as an endophenotype for treatment-resistant
depression [36]. Thus, the qEGG method offers both clinicians and patients seeking treatment for depressive
disorders the opportunity to gain insights into highly specific functional discrepancies in the brain that can be
used to guide and optimize interventions, potentially avoiding the debilitating adverse effects that may be
induced by traditional treatments [e.g., 39, 40, 41]. 

2.2 Anxiety

There is evidence that FAA is associated not only with depression but also with anxiety, although
parietotemporal asymmetry has also been reported in persons with anxiety disorders [42]. In general, patients
with anxiety, including patients with social phobia and patients with panic attacks, may exhibit higher right
frontal alpha activity when compared with healthy controls [42-44]. In line with the “overarousal” model of
affective disorders, metabolic neuroimaging and EEG findings indicate a higher level of vigilance mediated by
negative affect in some patients with anxiety and/or depressive disorders, associated with greater blood levels of
glucocorticoids and inflammation signaling molecules, changes in oxytocin-modulated brain activity, increased
heart rate and lower heart rate variability, as a result of greater vulnerability to stress [35, 45-47]. In these
patients, distinctive EEG patterns have also been detected when they were compared with patients with anxious
apprehension. Specifically, anxious arousal has been found to be associated with right frontal alpha asymmetry,
whereas anxious apprehension was associated with left frontal alpha asymmetry [48]. Altogether, these findings
suggest heterogeneity in anxiety disorders and that interventions should take into account the unique phenotypes
with the aid of objective qEEG biomarkers. 



2.3 Traumatic Brain Injury (TBI)

Studies indicate a high level of correlation between the anomalies detected using neuroimaging methods and
cerebral electrical deviant activity in patients with TBI, advocating the utility of EEG for evaluation of
functional impairment in the brain after concussion [49]. This is particularly clinically useful when compared to
pre-injury, baseline qEEG imagining as is becoming popular in sport-performance clinics. 

Interestingly, most of the acute EEG changes disappear in approximately three months after a concussion, and
90% of these within a year after the trauma [50, 51]. The most commonly reported qEEG abnormalities in
patients with TBI are 1) a reduction of the mean alpha frequency [52-57] an increase of theta activity [58-60]
and an increase in DAR [53, 61, 62]. Other studies show changes in frontal/frontotemporal coherence and phase
[63]. In particular, qEEG coherence and phase changes may be directly related to the severity of mild TBI and
diffuse axonal injury [63]. The importance of these markers in the diagnosis of TBI has been demonstrated in
studies showing that phase and coherence changes reflect topographical heterogeneity associated with cortical
architectonic changes and with changes in the spatial arrangement of axonal fibers [63-66]. In addition to these
findings, a study on 162 patients with minor-to-severe TBI showed that phase and coherence were the best
predictors of prognosis one year after concussion [63, 67]. Of note, Thatcher et al. found that patients with a
history of TBI exhibited a number of long-term changes as detected by qEEG, including an increase in
frontal/frontotemporal coherence and decreased phase, reduced anterior-posterior spectral power differences,
and alpha power reduction in posterior areas. Also, the same researchers suggest that qEEG changes following
TBI can be observed early after concussion and may be detectable in the long-term [68]. These changes can be
in direct relationship with the TBI severity index with 96% accuracy, 95% sensitivity, and 97% specificity [68].
However, it has been proposed that more well-defined inclusion criteria are needed in current clinical practice,
taking into account other neuropsychiatric comorbidities, drug effects, and other putative risk factors [68]. In
this context, a recent study [16] has described the development and validation of an index based on qEEG data
called the Brain Function Index (BFI), which a clinical study demonstrated to be a quantitative marker of brain
function impairment in TBI patients, and that may more reliably express the severity of the insults, hence
increasing prognosis reliability. Importantly, it has been suggested that BFI could contribute to the early
diagnosis of TBI [49] (for example identifying functional brain damage that cannot be revealed by standard
imaging methods) and thus prevent subsequent complications.

Numerous studies remark the importance of qEEG-based clinical assessments of brain damage associated with
sport-related concussion [e.g., 69, 70, 71]. In this context, the qEEG method has proven itself as a cost-effective
procedure capable of identifying short- and long-term consequences of concussion, especially when routine
visual inspection of the EEG has failed [70]. 
 



2.4 Encephalopathy

The analysis of qEEG recordings may also reveal neurophysiological anomaliesassociated with  altered
consciousness. For example, changes alpha band activity have been linked to encephalopathy associated to a
range of conditions (Creutzfeldt-Jacob disease, uremia, hypoxic-ischemic encephalopathy, delirium) [29]. Also,
increases in slow frequencies have been detected [72-74]. In this context, the American Academy of Neurology,
suggests that qEEG can improve diagnosis when encephalopathy cannot confidently be determined using
standard EEG methods [7, 75]. 

In particular, EEG allows to detect and evaluate functional anomalies in patients with acute/chronic
encephalopathies. The main role of EEG investigations is to establish a link between abnormal patterns and
seizures. Once this is established, a treatment protocol can be formulated and its effects on the patient’s
prognosis can be monitored on the basis of measurable markers [76].

2.5 Developmental and learning disorders

Many studies support the role of qEEG in the diagnosis of learning disorders [29, 77, 78], using spectral power
and coherence analyses [30]. Given that the spectral power represents the sum of synchronous neuronal
discharges [29] and that the thickness of the cortical layer correlates positively with intelligence, EEG power
may reflect the capacity of cortical information processing [29]. 

Based on systematic studies, the American Association for Neuropsychiatry has proposed that qEEG may
estimate the likelihood of a patient to exhibit attention or learning disability [30] , and the American Association
of Neurology recommends qEEG as a diagnostic method in patients that display symptoms of learning
impairment [7, 75]. For example, children and adults diagnosed with attention deficit hyperactivity disorder
(ADHD) show increased power in low-frequency bands (delta and theta). Further, meta-analysisdata suggest an
increase of the theta/beta ratio, when compared with a control group, with a sensitivity of 86-90% and a
specificity of 94-98% [79]. Along with selected cognitive tests, qEEG can also be employed to monitor
treatment responses and focus in patients with ADHD [80].

Remarkably, the analysis of the EEG signal has been shown to predict a diagnosis of autistic spectrum disorder
(ASD) in three-month-old infants, with 95% specificity, sensitivity and positive predictive value, suggesting that
EEG can be used to monitor neural development in a broad population of children [81]. Further, research
employing qEEG has revealed anomalies in children with ASD indicating increased frontotemporal low
frequency associated with cognitive slowing which can be reduced using a combination of behavioral therapy,
medication (psychostimulants/neuroleptics) and, in some cases, neurotherapy - depending on the patient’s
intellectual abilities and on the overall clinical diagnosis [82].

2.8 Dementia and other cognitively impairing conditions

Non-normative qEEG patterns are usually identified in moderate to advanced stages of Alzheimer’s disease
(AD). Changes in delta and theta background activity, a reduction of alpha central activity and reduction in beta
activity [83, 84] have been demonstrated in patients with dementia [85].



An inverse correlation between the stage of cognitive impairment and low-frequency power has also been
reported [86]. Also, reduced coherence both in patients with AD and senile dementia has been found [87, 88].

According to the Brazilian Clinical Neurophysiology Society, combining qEEG with a cognitive scale may
improve the diagnosis [29]. In this respect, some authors point out that the role of qEEG in the diagnosis and
assessment of dementia could be comparable to the role of more established imaging techniques [29].

However, symptoms of reduced cognitive performance i.e. poor memory and attention are often not associated
with a neurological condition or dementia. These symptoms, often presenting as related morbidities of a range of
conditions/diseases, are attended by general practitioners and may result in a referral for a neurological
investigation. For example, cognitive functions may be impaired in patients with affective disorders, stress
syndrome, concussion, fibromyalgia, chronic fatigue syndrome, and irritable bowel syndrome [89-92].
Cognitive symptoms may also present as adverse effects of prescribed medications or as a result of substance
misuse (e.g., over-the-counter-drugs or illicit drugs) [93]. In most cases, these symptoms are assessed and
evaluated combining interview-based methods, neuropsychological testing, and sometimes structural imaging
[93]. In this context, EEG investigations can offer the opportunity to differentiate between conditions, detect
deviant brain activity when other methods fail, and most importantly, devise individualized treatments [94-98].

2.9 Obsessive compulsive disorder

Obsessive compulsive disorder (OCD) is the fourth most common mental disorder and the tenth leading cause of
disability in the world. It is characterized by recurrent and obsessive thoughts, impulses, and/or compulsively
driven repetitive behaviors associated with marked anxiety or distress [99]. 

Studies based on the EEG method have found that OCD can be associated with several frequency anomalies.
However, studies suggest a high level of heterogeneity in the EEG profile of OCD patients. For example, while
some patients may exhibit diffuse excessive alpha and excessive beta in frontal, central and mid-temporal areas,
other patients have been found to display excessive theta activity, especially in the frontal and posterior-
temporal areas [100]. Also, patients with high levels of obsessions may exhibit higher absolute EEG power,
especially in the faster frequencies (alpha2, beta1) when compared with patients with greater compulsion scores,
which could reflect the increased mental activity associated with obsessive thoughts. 

In a study conducted by Bucci et al., decreased slow alpha power was found to negatively correlate with
cognitive performance in a neuropsychological task. On the other hand, a source localization study by Bolwig et
al. detected excessive alpha activity in the striatum, orbito-frontal and temporo-frontal regions, which was
normalized after the treatment with paroxetine [101].

Importantly, some pathophysiological subgroups within the OCD population have been found to exhibit
differences in their response to the administration of serotonergic drugs (responders vs. non-responders). In
particular, a study found that patients with excess alpha relative power (and also with some frontal and central
beta excess) responded positively 82% of the time to selective serotonin reuptake inhibitors (SSRI), as opposed
to patients with greater theta relative power who failed to improve 80% of the time [100, 102]. 



Disorders characterized by the restriction and appetite control (anorexia nervosa)
Disorders characterized by loss of control and increased appetite (bulimia nervosa and binge eating
disorder)

These findings suggest a high level of variability in the qEEG profiles of OCD patients, which remarks the need
for personalized treatments in this population based on the aid of EEG phenotypes.

2.10 Eating disorders

Although our understanding of eating disorders (ED) has significantly improved in the last decades, there still
little agreement among researchers and clinicians on the neurophysiological anomalies associated with the
behavioral symptoms observed [103, 104]. Also, growing evidence suggests that the classification of ED could
be improved by considering the distinct clinical and neurobiological characteristics [105] revealed by
neuroimaging, neuropsychological assessments, EEG, and genetic studies. 

It has been proposed that ED could be divided into two main groups [103]:

The restricted-type EDs are typically associated with such cognitive dysfunctions as perfectionism, poor
cognitive flexibility, poor ability to adapt to change, increased attention to detail, ruminations, obsessions about
feeding and high levels of concern with body weight [106-109]. On the other hand, the impulsive-type EDs are
mainly characterized by greater impulsiveness, high excitability, borderline personality traits, and a tendency to
substance abuse [110-113].

However, studies employing qEEG suggest instead patterns that do not support behavior-based categorizations.
For example, both anorexia and bulimia nervosa seem to be characterized by lower alpha activity in multiple
brain regions [114]. Other EEG findings indicate a link between binge eating and increased frontal beta activity
in obese individuals [115]. Another study on obese individuals with binge ED that compared beta activity at rest
in obese/overweight patients with and without binge ED found that binge ED patients exhibited an increase in
lagged-phase synchronization in the beta frequency in a network involving frontal, temporal, and occipital
regions. The authors of the study suggested that this pattern may reflect greater vulnerability to food cues and
weaker control over excessive eating [116].

Altogether, evidence suggests that qEEG can reveal key insights on neural processing in persons with ED.
Hence, as in the case of other conditions with a high level of symptom heterogeneity, EEG can potentially shed
light on the neural underpinnings of behaviorally assessed symptoms in ED patients and offer the opportunity to
tailor more effective treatment protocols. 

2.12 Dissociative disorders

The concept dissociation is commonly used in psychiatry and psychology to indicate an abnormal integration of
conscious awareness and control over mental states [117]. Dissociation can be identified as a spectrum,
including discreet but interplaying states such as suggestibility, tendency to fantasize and to enter hypnotic states
as well as dissociative disorders [118].



Dissociation is considered the ultimate form of neurobehavioral adaptation to chronic developmental stress,
given the high rate of childhood abuse and/or neglect reported by patients with dissociative disorders.

Research employing qEEG recordings from psychiatric patients with a high tendency to dissociate [119]
suggests that quantified dissociative mental states may be associated with decreased temporal theta activity and
increased alpha–theta ratios (obtained from right and left mid- to posterior-temporal and parieto-occipital
derivations). Other qEEG studies also found that identity dissociative disorders can be linked to altered average
alpha coherence and that different identity states can be characterized by distinct frontal, temporal posterior-
temporal-occipital beta activity [120-123]. 

However, given the nature of dissociative disorders and their strong relationship with trauma, interpretation of
qEEG profiles can often be problematic, especially when adequate interventions are sought or when attempting
to disentangle the impact of any treatment modality (i.e., pharmacotherapy, psychotherapy, non-verbal therapy,
body-related therapy) [124].

2.13 Other neuropsychiatric disorders

Frequency analysis has also been shown to be useful in Parkinson’s disease, in which a reduction of relative
power in most frequency bands has been demonstrated in the anterior regions together with interhemispheric
asymmetry in the theta, alpha and beta bands [125]. Other studies support the diagnostic value of qEEG in
children with auditory processing disorders, substance abuse [126], chronic pain [127], and migraines [128]. In
most cases, qEEG investigations offer the opportunity to detect specific anomalies in the brain, exploring the
link between behavioral, neurological and psychiatric symptoms.



Given that most neurologists are very familiar with raw EEG acquisition and analysis and given that qEEG is a
very inexpensive technology, adding qEEG-based investigations to standard diagnostic methods can be crucial
to improve prognosis, predict clinical outcomes and devise more precise interventions [129]. This may provide a
unique bridge joining medical specialties (rather than the current systems-based approach) for collaborative
treatment planning and holistic approaches to patients with complex medical and mental health concerns. 

2.14 Employing qEEG to optimize treatment-response paradigms

The International Society of Pharmaco-EEG (IPEG) advocates quantitative pharmaco-EEG as a method that
allows for the description and quantitative evaluation of drug effects on the central nervous system in both
clinical and experimental pharmacology, neurotoxicology, and therapeutics among other disciplines [130]. This
is in line with numerous studies on neuropsychiatric treatments suggesting that drugs induce selective changes
in wave features, supporting the use of qEEG in the evaluation of pharmacological treatments [131-135].  

Investigations employing EEG have also been shown to play an important role in predicting drug response.
Clinicians generally formulate their diagnoses on the basis of their preferences and expertise, then choose a drug
if it is featured among those known to be effective for specific symptoms. If the chosen drug appears to be
ineffective or have adverse effects, a new drug is then recommended and tested for efficacy. This “trial and
error” process may go on for months or for years and a null or incomplete response to treatment may
significantly affect the patient’s well being worsening the illness prognosis, increasing hospitalization time and
direct/indirect costs for the healthcare system. On the other hand, prescription of medication based on a “one
size fits all” approach or resistance to treatment can lead to lead to catastrophic consequences, increasing the
risk for suicide [136, 137].

A number of studies have shown that baseline (before treatment) qEEG indices can function as predictors of
drug response. For instance, patients who display a greater amount of fast EEG activity have been found to be
more responsive to neuroleptic therapy, while a predominance of alpha activity is more likely associated with
poor response to these drugs. In this context, general drug response prediction guidelines can be summarized as
follows: 

Drugs influence both behavior and EEG
 
 

Changes can be linked to the known therapeutic potential of the drug
 
 

Drugs with comparable therapeutic effects have comparable qEEG profiles
 
 

The induced qEEG changes are reproducible in different subject populations



Importantly, a basic assumption of pharmaco-EEG is that qEEG can predict human behavior tendencies and
symptomatology and that changes known to be induced by a given drug should be able to predict patient
responsiveness to it. When drug administration to the patient induces the desired qEEG changes, the patient is
considered a responder to the drug. This phenomenon is predictable and reproducible. 

Conclusions

Numerous lines of evidence support the use of EEG to improve clinical diagnosis and the assessment of
treatment response in neuropsychiatric conditions. Further, qEEG can play an important role during the post-
diagnostic phase, as a standalone or complimentary guide to choosing the most adequate intervention and as also
a treatment monitoring tool to evaluate the efficacy of a chosen treatment strategy.  

QEEG-based methods are not just cost-effective when compared with functional imaging methods (e.g.,
computerized tomography, magnetic resonance imaging) but also highly practical, potentially allowing any
clinician to non-invasively gather data at rest in only a few minutes, obtain clinically-translatable reports, and
quickly detect deviant/non-normative brain activity before/after treatment.

Employing qEEG in their practice, mental health professionals also have the opportunity to potentially predict
treatment response, choose more targeted interventions, and reach desired clinical outcomes while minimizing
adverse effects. In contrast, clinicians can use these objective data to decern the level of influence from external
sources (e.g. stress in the home environment, poor job fulfillment, relationship struggles, spiritual factors,
parenting strategies, and other unmet psychological needs) in the absence of measurable qEEG findings. 

Clinicians and institutions who are interested in adding qEEG-based diagnostic methods to their practice may
seek training and obtain certification from several well-established organizations. However, partnering with
highly experienced professionals and clinics is also possible and even recommended to ensure high standards in
data acquisition, analysis and interpretation while significantly reducing time and improving patient outcomes.
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