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Attentional Control: Master Your Focus and Reclaim Your Mind

Attentional control refers to an individual's capacity to choose what they pay attention to and what
they ignore. It is also known as endogenous attention or executive attention. In lay terms,
attentional control can be described as an individual's ability to concentrate. Primarily mediated by
the frontal areas of the brain including the anterior cingulate cortex, attentional control is thought to
be closely related to other executive functions such as working memory.

General Overview of Research

Sources of attention in our brain create a system of three networks: alertness (maintaining
awareness), orientation (information from sensory input), and executive control (resolving conflict).
These three networks have been studied using experimental designs involving adults, children,
and monkeys, with and without abnormalities of attention. Research designs include the Stroop
task and flanker task, which study executive control with analysis techniques including event-
related functional magnetic resonance image (fMRI). While some research designs focus
specifically on one aspect of attention (such as executive control), others experiments view several
areas, which examine interactions between the alerting, orienting, and executive control networks.
More recently, the Attention Network Test (ANT), designed by Fan and Posner, has been used to
obtain efficiency measures of the three networks, and allow their relationships to be examined. It
was designed as a behavioural task simple enough to obtain data from children, patients, and
animals. The task requires participants to quickly respond to cues given on a computer screen,
while having their attention fixated on a center target.

Development
Infancy

Early researchers studying the development of the frontal cortex thought that it was functionally
silent during the first year of life. Similarly, early research suggested that infants aged one year or
younger are completely passive in the allocation of their attention, and have no capacity to choose
what they pay attention to and what they ignore. This is shown, for example, in the phenomenon of
'sticky fixation', whereby infants are incapable of disengaging their attention from a particularly
salient target. Other research has suggested, however, that even very young infants do have some
capacity to exercise control over their allocation of attention, albeit in a much more limited sense.

Childhood

As the frontal lobes mature, children's capacity to exercise attentional control increases, although
attentional control abilities remain much poorer in children than they do in adults. Some children
show impaired development of attentional control abilities, thought to arise from the relatively
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slower development of frontal areas of the brain, which sometimes results in a diagnosis of
Attention Deficit Hyperactivity Disorder (ADHD).

Elderly

Some studies of aging and cognition focus on working memory processes and declines in
attentional control. One study used fMRI measures during a Stroop task comparing neural activity
of attentional control in younger (21-27 years) and older participants (60-75 years). Conditions
included increased competition and increased conflict. Results showed evidence of decreases in
responsiveness in brain areas associated with attentional control for the older group. This result
suggests that older people may have decreases in their ability to utilize attentional control in their
everyday lives.

Abnormal Development

Disrupted attentional control have been noted not just in the early development of conditions for
which the core deficit is related to attention such as ADHD, but also in conditions such as autism
and anxiety. Disrupted attentional control has also been reported in infants born preterm, as well
as in infants with genetic disorders such as Down syndrome and Williams syndrome. Several
groups have also reported impaired attentional control early in development in children from lower
socioeconomic status families.

The patterns of disrupted attentional control relate to findings of disrupted performance on
executive functions tasks such as working memory across a wide number of different disorder
groups. The question of why the executive functions appear to be disrupted across so many
different disorder groups remains, however, poorly understood.

Relevance to Mental lliness

Studies have shown that there is a high probability that those who suffer from low attentional
control also experience other mental conditions. Low attentional control is more common among
those with attention deficit hyperactivity disorder (ADHD),"a disorder with persistent age-
inappropriate symptoms of inattention, hyperactivity, and impulsivity that are sufficient to cause
impairment in major life activities". Also low attentional control is common in individuals with
Schizophrenia and Alzheimer's disease, those with social anxiety, trait anxiety, and depression,
and attention difficulties following a stroke. Individuals also respond quicker, and have better
overall executive control when they have low levels of anxiety and depression. Low levels of
attentional control are also thought to increase chances of developing a psychopathology because
the ability to shift one's focus away from threat information is important in processing emotions.
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More researchers are also accounting for attentional control in studies that might not necessarily
focus on attention by having participants fill out an Attentional Control Scale (ACS) or a Cognitive
Attentional Syndrome-1 (CAS1), both of which are self-reporting guestionnaires measuring
attention focusing and attention shifting. Researchers are also suggesting others in the field use
experimental and longitudinal designs to address the relationship between ACS, emotional
functioning, CAS, and attention to threat. This is due to the increasing problematic occurrences
experts are seeing in the field regarding attentional control in relation to other mental ilinesses.

Attention problems are also characteristic of anxiety disorders like PTSD. Attentional bias causes a
person to processes emotionally negative information preferentially over emotionally positive
information. Participants were selected after being measured on scales for PTSD, anxiety
proneness, attentional control, and attentional bias. Results indicated attentional control was
inversely related to attentional bias. PTSD patients with higher attentional control exhibited less
attentional bias. Individual differences in attentional control had an effect on anxiety problems in
PTSD.

Applications
Performance

Attentional control theory focuses on anxiety and cognitive performance. The assumption of this
theory is that the effects of anxiety on attentional control are key to understanding the relationship
between anxiety and performance. In general, anxiety inhibits attentional control on a specific task
by impairing processing efficiency. There are three functions associated with this theory. The
inhibition function prevents stimuli unrelated to a task and responses from disrupting performance.
The shifting function is used to allocate attention to the stimuli that are most relevant to the task.
The updating function is used to update and monitor information in working memory. There are
three main hypotheses associated with attentional control theory. First, the efficiency of the central
executive is impaired by anxiety. Second, anxiety impairs the inhibition function, and third, anxiety
impairs the shifting function. Studies related to attentional control and performance take two
differing approaches. Specifically, research on attentional capture has two modes: voluntary and
reflexive. The voluntary mode is a top down approach where attention is shifted according to high-
level cognitive processes. The reflexive mode is a bottom up approach where attention shifts
involuntarily based on a stimulus's attention attracting properties. These modes are important to
understanding how attentional control works.

Mindfulness

Even four days of mindfulness meditation training can significantly improve visuo-spatial
processing, working memory and executive functioning. However, research has indicated that
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mindfulness does not affect attentional control directly. Participants did tasks of sustained
attention, inhibition, switching, and object detection. These tasks were done before and after an 8-
week mindfulness based stress reduction course (MBSR), and were compared to a control group.
There were no significant differences between the groups, meaning that the MBSR course did not
affect attentional control. Mindfulness influences non-directed attention and other things like
emotional well-being.

Learning

Modular approaches view cognitive development as a mosaic-like process, according to which
cognitive faculties develop separately according to genetically predetermined maturational
timetables. Prominent authors who take a modular approach to cognitive development include
Jerry Fodor, Elizabeth Spelke and Steven Pinker. In contrast, other authors such as Annette
Karmiloff-Smith, Mark Johnson and Linda Smith have instead advocated taking a more interactive
or dynamical systems approaches to cognitive development. According to these approaches,
which are known as neuroconstructivist approaches, cognitive systems interact over
developmental time as certain cognitive faculties are required for the subsequent acquisition of
other faculties in other areas.

Amongst authors who take neuroconstructivist approaches to development, particular importance
has been attached to attentional control, since it is thought to be a domain-general process that
may influence the subsequent acquisition of other skills in other areas. The ability to regulate and
direct attention releases the child from the constraints of only responding to environmental events,
and means they are able actively to guide their attention towards the information-rich areas key for
learning. For example, a number of authors have looked at the relationship between an infants’
capacity to exercise attentional control and their subsequent performance during language
acquisition. Working memory capacity has been studied to understand how memory functions. The
ability to predict the effectiveness of someone's working memory capacity comes from attentional
control mechanisms. These mechanisms help with the regulation of goals, behavior, and outside
distractions, which are all important for effective learning.

Visual Attentional Control

Our brains have distinct attention systems that have been shaped throughout time by evolution.
Visual attention operates mainly on three different representations: location , feature, and object-
based. The spatial separation between two objects has an effect on attention. People can
selectively pay attention to one of two objects in the same general location. Research has also
been done on attention to non-object based things like motion. When directing attention to a
feature like motion, neuronal activity increases in areas specific for the feature. When visually
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searching for a non-spatial feature or a perceptual feature, selectively enhancing the sensitivity to
that specific feature plays a role in directing attention. When people are told to look for motion, then
motion will capture their attention, but attention is not captured by motion if they are told to look for
color.

Spatial Focus of Attention

According to fMRI studies of the brain and behavioral observations, visual attention can be moved
independently of moving eye position. Studies have had participants fixate their eyes on a central
point and measured brain activity as stimuli were presented outside the visual fixation point. fMRI
findings show changes in brain activity correlated with the shift in spatial attention to the various
stimuli. Behavioral studies have also shown that when a person knows where a stimulus is likely to
appear, their attention can shift to it more rapidly and process it better.

Other studies have demonstrated that perceptual and cognitive load affect spatial focusing of
attention. These two mechanisms interact oppositely so that when cognitive load is decreased,
perceptual load must be high to increase spatial attention focusing.

Auditory Alertness

The cocktail party effect is the phenomenon that a person hears his or her name even when not
attending to the conversation. To study this, a screening measure for attentional control was given
that tested a person's ability to keep track of words while also doing math problems. Participants
were separated into two groups--low and high span attentional control ability groups. They listened
to two word lists read simultaneously by a male and a female voice and were told to ignore the
male voice. Their name was read by the "ignored" male voice. Low span people were more likely
to hear their name compared to high span people. This result suggests that people with lower
attentional control ability have more trouble inhibiting information from the surrounding
environment.
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