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information is then placed on the structural MRI 
image of the brain as shown in Figure 2.16. The color 
used reflects the amount of activity seen in a particu-
lar brain area. As you will see throughout this book, 
fMRI has been used with almost every disorder dis-
cussed. You can also compare one group of individu-
als with another. For example, Figure 2.17 shows that 
women with post-traumatic stress disorder (PTSD) 
activate different areas of the brain (the amygdala 
and insula) when processing emotional information 
compared with women without PTSD (Bruce et al., 
2013).

Diffusion Tensor Imaging

It is also possible to use the MRI magnet to measure 
cortical connections in the brain, which is referred to 
as diffusion tensor imaging (DTI). DTI is available 
with most MRI imaging systems (see Thomason &  
Thompson, 2011, for an overview of DTI and psy-
chopathology). It is a procedure for showing fiber 
tracts (white matter) in the brain. This information 
can then be visualized by color coding it as shown 
in Figures 2.18 and 2.19. This allows one to map 
the white matter connections in the brain. In these 
figures, the connections between different parts of 
the brain can be seen.

Developmentally, after-infancy measures of 
white matter suggest a linear development until a 
person is in her thirties. Following a plateau, these 
gradually decline with age. Using DTI, it is pos-
sible to map the mild cognitive impairment seen 
in dementia and the more severe impairment 
seen in Alzheimer’s disease. Disconnections are 
seen between the major areas involved in memory 
such as the hippocampus and the temporal lobes 
(Stebbins & Murphy, 2009). As would be expected, 
this loss of connectivity is greater in Alzheimer’s 
than in mild cognitive impairment. Individuals 
with schizophrenia also exhibit problems with cor-
tical connections (Phillips et al., 2011). It is also pos-
sible to compare the structure of pathways in the 
brain between humans and other primate species 
(Wedeen et al., 2012).

Spatial and Temporal Resolution
There are a number of trade-offs that researchers 
must consider when choosing a brain imaging tech-
nique (see Table 2.2 for pros and cons of using the 
different techniques). It begins with the research 
question one is asking. If you wanted to know if the 
areas of the brain associated with memory, such as the 

FIGURE 2.15 Magnetic Resonance Imaging (MRI) 
Shows the Anatomy of the Brain
Unlike fMRI, MRI does not reflect brain activity but only the structure  
of the brain.
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FIGURE 2.16 Functional Magnetic  
Resonance Imaging (fMRI)
In these fMRI scans, the amount of color reflects the amount of 
activity seen in a particular brain area. The activity is related to  
the energy demands needed to perform a particular task.
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