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One time measure
> Feature extraction
> Classification
» Comparison

Repeated measures

» Time course of changes
» Natural history

» Predication

Longitudinal studies



Feature extraction

» Independent of each other
» Sensitive
» High Intra-subject reliability

» Low Inter-subject variability

Appropriate for Longitudinal studies



Diagnosis

» Development of disease

Treatment

» Progress of treatment

Clinical Significance



Inaccuracy

» Possible outliers
> lgnoring patterns
» Can misguide

Group-averaged results
» Inadequate information
» Can misguide

Repeated measures
9



Address Pre-Post measures deficit
» Eliminate outliers-> improve accuracy
» Sufficient information - identify sub-groups

» Reduce inter-subject variability - detect significant
alteration

Recovery patterns
9
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Two neuroimaging methods including:

» Transcranial Magnetic Stimulation (TMS)
» Diffusion Tensor Imaging (DTI)
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Prognosis
> Predictors
> Blo-markers

Treatment protocol
» Individualizing treatment

Underlying mechanisms
» Time course of changes in key features
> Interactions between the key features
» Relationships between outcome measures and features

Optimizing the treatment protocol =
9
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The growth mixture model can used to extract the recovery pattern (class) for
outcome measures during the required time.

The model assumes that the population can be divided into several latent
classes.

The growth mixture modeling allows the membership of the latent classes to
be associated with a group of baseline factors, via a multinomial logistic
regression model.

Estimation of the model parameters is based on maximizing the likelihood
function via the Expectation-Maximization algorithm.

In the fitted growth mixture model, the multinomial logistic regression are
used to characterize the association between the membership and predictors.

To predict the membership for each subject, the probability of the subject’ s
data lying in each of the potential subclasses is calculated, and the
membership as the class with the highest predicted probablllty IS identified.

This procedure helps explore the association of predictors at baseline with
outcome measures class membership in the growth mixture model.



Growth Mixture Model
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Prognosis

> Alzheimer’s disease
Parkinson’s disease
Adrenoleukodystrophy (ALD)

Stroke

>
>
» Multiple Sclerosis (MS)
>
» Brain tumor

>

Epilepsy



Treatment

» Neuroplasticity

» Persistency
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Underlying mechanisms

» Depression

» Stress and anxiety
» Drug addiction
» Obsessive-Compulsive disorder (OCD)

» Cognitive issues
» Autism disorder

> Social behavior
» Mapping social behavior-induced brain activation



Number of time points

» Depends on the application

» recovery patterns, at least 3 time points
» Including persistency, at least 4 time points

» Middle time points, strongly depend on the application



Determining appropriate features
Choosing appropriate clinical measures
ldentifying the recovery patterns
Predicting the recovery patterns

|dentifying the interactions among the major features
throughout the course of recovery

Determining the associations of clinical measures
and features

Individualized Treatment
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