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Understanding How Childhood Trauma Impacts 
Development and Mental Health
by Kate Forster

In recent years, there has been a surge of research 
into early brain development. Neuroimaging technologies, 
such as magnetic resonance imaging (MRI), provide 
increased insight into how the brain develops and how 
early experiences affect that development. One area that 
has been receiving increasing research attention involves 
the effects of trauma on the developing brain. There is now 
scientific evidence suggesting that when young children 
have been exposed to traumatic events early in life, they are 
at risk of developing a range of developmental problems, 
including decreased intellectual functioning and difficulties 
with short- and long-term memory—as well as mental health 
problems, such as anxiety, depression, and post-traumatic 
stress disorder (PTSD). 

Katie McLaughlin, Ph.D., associate professor of 
psychology and CHDD research affiliate, hopes that by 
studying the neurodevelopmental processes that are 
impacted by early experiences of trauma, she can provide 
a neurobiological explanation for why these children are at 
risk. McLaughlin is conducting a study to understand how 
exposure to trauma, and how the characteristics of that 
trauma—such as how severe it was, how long it lasted, and 
how old the child was when it happened—affect the development of brain systems that are involved in 
processing emotional information. She believes that by understanding these mechanisms, professionals 
who work with children with developmental problems will be able to provide more effective interventions 
and perhaps prevent these problems from occurring in the first place. 

Longitudinal Study of Risk Factors
In her study, McLaughlin is looking at 150 children and adolescents, evenly divided among three 

age groups: 8–10, 11–13, and 14–16 years. Within each group, half of the children have been exposed 
to some kind of trauma in the form of physical abuse, sexual abuse, or domestic violence, and half are 
age- and gender-matched control participants who have not experienced any kind of violence. McLaughlin 
is looking at a variety of emotional regulation processes in these participants to understand how these 
processes might have been impacted by early exposure to maltreatment. 
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Katie McLaughlin hopes that by studying the 
neurodevelopmental processes that are impacted 
by early experiences of trauma, she can find a 
neurobiological explanation for why children are at 
risk for developmental problems and mental illness 
later in life.
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The participants come to McLaughlin’s lab for a total of three visits. On the first visit, they are 
interviewed, and they fill out questionnaires designed to assess their environmental experiences, family 
relationships, and the degree of violence they experienced in different areas of their lives. They also 
perform a variety of behavioral tasks designed to gauge how they learn about and respond to threat and 
safety cues. The second session focuses on an assessment of mental health. This includes a number of 
structured clinical interviews to determine how disruptions to some of the emotional processing systems in 
the brain might increase the risk for mental health problems like anxiety, depression, and PTSD in children 
who have experienced trauma.

The third session involves functional magnetic resonance imaging (fMRI), where McLaughlin observes 
which regions of the brain become activated as participants perform a variety of emotion processing 
tasks. In one task, participants look at faces with different types of emotions while McLaughlin measures 
how different areas of the brain respond to facial cues. “By looking at how the participants respond 
to faces that seem angry or scared, which could suggest a threat, we’re measuring basic reactivity to 
different emotional stimuli,” she said. “Facial cues of emotions are very important signals that there is 
something threatening in the environment and that it should be paid attention to.” By understanding how 
regions of the brain that detect and learn about threats respond to these cues, McLaughlin hopes to gain 
insight into how these brain regions may develop differently in children who have experienced significant 
environmental threats. 

Another task involves learning to associate something neutral, like a triangle, with something 
threatening, like a loud noise. For this task, McLaughlin wants to observe how systems in the brain 
develop and extinguish fear responses to cues that have previously been associated with threat. “We’re 
specifically interested in the amygdala—the region of the brain that’s involved in identifying salient cues 
in the environment and helps us learn about threats,” she said. Examining the amygdala during this kind 
of learning task will provide information about whether children who have been exposed to violence learn 
about new potential threats more quickly or have a more difficult time extinguishing fear responses to cues 
that were previously associated with threat but are now safe, compared with children who have never 
experienced violence. “We expect that participants who have been exposed to trauma will retain that 
fear memory for a longer period of time,” she said. If this is the case, it would suggest new avenues for 
preventing the onset of anxiety and PTSD in children who have experienced violence.

McLaughlin is looking not only at these types of automatic emotional regulation processes but also at 
effortful forms of emotion regulation. An example of this is something called cognitive reappraisal, which 
involves thinking about a situation in a different way to change its emotional significance. In another 
task, children view images that are negative. In some trials, they simply view the images without trying to 
change their emotional response. In other trials, they use cognitive reappraisal strategies learned before 
the scan to try to decrease their emotional response by thinking about the picture in a different way. If 
differences emerge between children with and without exposure to violence, it could provide important 
information for intervention, as cognitive reappraisal is a tool frequently used in treatment of children who 
have experienced trauma.

McLaughlin is also gathering information about the structure of the brain, including the size of different 
regions, like the amygdala, the hippocampus, and different parts of the prefrontal cortex, and she is 
looking at white matter tracts, which connect one part of the brain to another and form the connections 
between different nodes and networks of the brain. She is also examining functional connectivity between 
different brain regions when participants are not performing any tasks at all. “Even when you’re resting, 
you should see stronger relationships between the patterns of activity in particular regions. It’s like a 
signature that stays with you whenever those regions have been activated together a lot in the past. By 
looking at what’s correlating with what, even when you’re resting, we can get a sense of how different 
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networks in the brain may be operating differently.” Finally, McLaughlin wants to understand how 
normal, everyday stressors might impact some of these processes. “If you’ve had a really traumatic 
event in the past, emotional systems in the brain might be more sensitive to the everyday stressors that 
we all experience,” she said.

By using MRI scanning, Katie McLaughlin wants to identify the neurodevelopmental 
processes that underlie early experiences of trauma.

The data that McLaughlin collects over the three sessions make up a baseline assessment. She 
plans to perform the same tests with the same participants again after two years. “The longitudinal 
piece will allow us to test some of the developmental questions around how changes in the environment 
predict changes in these brain systems over time. We expect that if some of our hypotheses are 
correct—that differences in brain systems involved in emotional processing might place youngsters at 
risk for mental health problems—we should see not just a correlation between those two things at one 
time, but also how the state of the neural responses taken during the baseline assessment predicts 
changes in mental health over time. That’s the question we’re really eager to test with a longitudinal 
follow-up,” she said.


