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studies, both words can be neutral, they can represent different types of 
threat, or they can consist of one neutral and one threat word.

The basic question is as follows: Does an individual who is anxious 
show differential reaction times when threat or negative emotional 
words are present? Overall, the answer is yes. Individuals with anxiety 
disorders show a selective attentional bias toward threat-related words. 
When a threat-related word is present, individuals with anxiety show 
slower reaction times and increased error rates. Even if stimuli are pre-
sented in a manner that the individual could not detect, anxious individ-
uals will display this cognitive bias. This suggests that attention to threat 
involves more primitive brain processes such as the amygdala rather than 
just being under higher cortical control (MacLeod & Mathews, 2012).

Individuals with anxiety disorders show a tendency to focus on 
information that is negative and to expect more negative things to actu-
ally happen. They also interpret ambiguous information in a negative 
manner. Overall, anxious individuals have a difficult time not paying 
attention to potential threats in their environment. This, in turn, sup-
ports the experience of negative internal emotional states. This type of 
cognitive bias leads to both the development and maintenance of the 
condition of anxiety.

Neurobiology of Anxiety Disorders
Although fear and anxiety are often studied together, research suggests 
that different brain areas are involved. Specifically, those areas involved 
in anxiety are not those directly responsible for the expression of fear. 
Rather, anxiety is related to those areas of the brain that regulate the fear 
system. These include the prefrontal cortex (PFC), the amygdala, and 
the hippocampus. These are systems involved in cognitions, emotional 
reactivity, and memory—all important components in the social and 
cognitive aspects of anxiety. In humans, these systems are also involved 
in increased vigilance and attention to threat (Robinson et al., 2014). In 
addition, the amygdala also plays a role in fear conditioning.

One of the major neurotransmitters involved in anxiety is gamma-aminobutyric acid 
(GABA) (Millan, 2003). GABA is the major inhibitory neurotransmitter in the brain. Although 
GABA is involved in a variety of processes, it is thought to play a major role in anxiety. The 
basic idea is that individuals with anxiety have reduced GABA activity, which in turn results in 
less inhibition of those brain structures that are involved in threat responses. It should also be 
noted that GABA receptors are located densely in the PFC, the amygdala, and the hippocampus. 
Benzodiazepines, which are common drugs used in the treatment of anxiety disorders, influ-
ence the GABA system, which in turn increases its inhibitory effects. Further, animal models of 
anxiety have shown increased GABA activity in the amygdala and a reduction of fear with the 
introduction of serotonin in the hippocampus and amygdala. An adult rat that was nurtured and 
licked as an infant will have greater expression of GABA activity in the amygdala with fewer signs 
of fearfulness and stress responses (Fries, Moragues, Caldji, Hellhammer, & Meaney, 2004).

In reviewing studies with both humans and other animals, Gross and Hen (2004) suggested 
that anxiety should be seen as a developmental problem involving both environmental and 
genetic factors. From twin studies, it is apparent that the genetic contribution to anxiety is moder-
ate (30%–40%). Genetic studies of individuals with anxiety disorders show the highest concor-
dance for monozygotic (MZ) versus dizygotic (DZ) twin pairs as would be expected if there were 
a genetic component. Panic disorder was associated with a heritability of 48% (Hettema, Neale, 
& Kendler, 2001). Similar heritability numbers were found for specific phobias, such as animal 

FIGURE 8.3 Name the color  
of the ink in these words.
This is an example of the Stroop test using threat 
words. Neutral words would also be added to 
compare differences in reaction time.
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FIGURE 8.2 Read out loud the  
color of the ink used below.
This is the Stroop effect—individuals are slower 
when asked to name the color of the ink.

BLUE GREEN YELLOW

GREY BLACK PURPLE

TAN WHITE BROWN

PINK RED ORANGE




