
The ability to focus attention for long periods of time is particularly 
important for deaf and hard of hearing (D/HH) individuals, even more so than for 
their hearing peers1. Without the ability to reliably depend on auditory cues, D/
HH individuals must carefully monitor the everyday barrage of disparate visual 
stimuli in the environment, inhibit attention to distracting cues, and selectively 
attend to important visual information for sustained periods of time in order to 
function in social, work, or learning situations.. The attentional demand for D/
HH individuals is arguably greater than for hearing individuals regardless of 
communication mode, as those who rely on visual input for communication 
must simultaneously focus on multiple visual cues including monitoring who is 
speaking, contextual clues from the environment, mouth movements to clarify 
content, and facial reactions that add nuanced meaning to the content. Those who 
rely on auditory input for communication via hearing aids or cochlear implants 
need continuously sustained attention in order to process the language of the 
speaker, such as a teacher, while often trying to take notes or monitor comments of 
other students. In learning situations, deaf people who use signed languages must 
also divide attention to integrate written language with their native language. In 
short, the attentional demands on deaf and hard of hearing individuals are much 
greater than for hearing people.

In recent years, much clinical and research attention has also been directed 
toward the concept of “executive function” (EF)2,3,4. Executive functioning 
commonly refers to the central or overarching direction of all cognitive, 
emotional, and behavioral activity, or the “conductor of the orchestra.” Common 
domains of executive function include the ability to initiate, plan, organize and 
monitor one’s own problem solving, attention, and behavior as well as the ability 
to regulate behavioral output via appropriate inhibition of impulses, ability to 
adapt flexibly to changes or “shift set,” and ability to modulate emotions. The 
relationship between these executive functions and the concept of “attention” is 
relatively straightforward: attention is the ability to detect stimuli from a cognitive 
perspective, while the ability to “pay attention” from an everyday perspective 
can be viewed as the central executive control of attention. That is, the ability to 
pay attention is a result of the executive capacity to initiate attention to stimuli 
or information, to inhibit attention to distracting stimuli, to sustain attention over 
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time, and to shift attention from one set of stimuli to another as required. Executive 
functions are thus particularly important for D/HH individuals, who require more 
organization and monitoring to manage the complexities of processing language 
and the environment without consistent auditory access. 

Given the importance of attention and EF, or the executive control of 
attention, research in this area has increased in recent years. Early studies of 
attention in D/HH individuals focused on symptoms of attention disorders and 
typically found higher rates of problems with inattention and impulsivity in deaf 
than in hearing individuals. The question arises as to whether this is an accurate 
depiction and if so, why this difference occurs.
Potential Causes of Attention and Executive Problems

The risk for problems in attention and related EF such as hyperactivity, 
impulsivity, inattention, or disorganization, increases when a person has any 
medical issues that could impact brain functioning. Although there is no single 
brain region that is responsible for all aspects of attention and executive function, 
frontal brain systems are often implicated when there is an attention or executive 
functioning problem. Indeed, even the most subtle disruptions of neural circuitry 
may present as an attention or executive problem. 

For some individuals, the cause of their hearing loss may also impact 
neurological functions, simultaneously causing vulnerabilities in attention or the 
executive control of attention. Thus the etiology of the hearing loss can also be 
the cause of the attention and executive problems rather than the hearing loss 
directly leading to these problems. According to epidemiological data collected 
by the Gallaudet Research Institute5, twenty-three percent of hearing loss was 
attributed to genetic causes, 10% to prenatal infection, 12% to postnatal disease, 
and the majority (57%) of hearing loss was due to unknown causes. Non-
syndromic genetic causes of hearing loss generally result in congenital, bilateral 
severe to profound hearing loss without other neurological concerns. Some 
common syndromic genetic syndromes (such as Waardenburg syndrome) also 
have no cognitive or neurological sequelae. These forms are less likely to then 
be associated with other cognitive problems including attention and executive 
problems. There are, however, many syndromic causes of deafness that are 
associated with a potential for associated neurological problems, such as those 
attributed to mitochondrial DNA mutations. Some 22% of hearing loss is the 
result of prenatal or postnatal infections that often also result in problems in 
cognitive or neurological functioning. For example, cytomegalovirus (CMV) is 
likely the most common cause of non-hereditary sensorineural hearing loss, and 
over 90% of infants with symptoms associated with CMV have other neurological 
consequences6. Other causes of hearing loss, such as neonatal hypoxia and some 
forms of early meningitis as well as diseases that require treatment with ototoxic 
medications, also place individuals at risk for additional neurological issues which 
can cause problems in attention and executive function. 
Research Re-interpreted

Earlier studies focused on symptoms of attention disorders, primarily 
inattention, impulsivity, and hyperactivity and did not consider the broader range 
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of executive functions including flexibility, emotional regulation, planning, 
organization, and monitoring. These early studies showed poorer attention in 
D/HH individuals as a whole but did not separate those individuals who were 
neurologically at risk from those whose hearing loss was caused by factors that 
did not place them at any increased neurological risk, and therefore no increased 
neurological risk for deficits in attention or executive function. When the etiology 
of deafness and nature of the task used to measure attention or executive function 
are analyzed, a different picture emerges.

For example, behavioral ratings of executive functioning were administered 
to caregivers of deaf and hearing children. Overall, deaf students were rated as 
more impulsive and inattentive than hearing students. However, when divided by 
cause of deafness, the problems were noted only in children with other neurological 
risk factors and not in children with hereditary deafness.7,8 In fact, hereditarily deaf 
children were described as having similar everyday executive abilities compared 
to age-matched peers in their ability to inhibit, shift, modulate emotions, initiate, 
plan, organize, and self-monitor. The same findings have been seen in an adult 
population. Hauser and colleagues assessed self reported executive functions in 
deaf adults with and without a cause of deafness that carried neurological risk9. 
Again, adults with hereditary deafness and no neurological risk factors showed 
no difference in reported symptoms from norms for hearing adults. Adults with 
neurological risk factors reported increased problems in executive function by 
self-report.

The type of task used to assess attention and executive function has also 
affected research findings. It may be that some studies relied on instruments 
that were not well-suited to measuring attention and executive function in D/
HH individuals. D/HH children have been found to perform as well as hearing 
children on tests of planning, cognitive flexibility and impulse control when tasks 
were chosen to be culturally fair and unbiased for those with hearing loss10. For 
example, in one study11 deaf adults showed greater inattention and impulsivity 
than hearing adults on a continuous performance test (CPT). CPTs typically 
involve watching a computer screen over a lengthy period of time (e.g., 14 to 22 
minutes) and pressing a button when certain stimuli appear while withholding 
a response when other stimuli appear. Individuals who do not respond when 
required are viewed as having problems sustaining attention (inattention) while 
those who respond when signaled to not respond are viewed as having impulse 
control problems (impulsivity). In this study, the D/HH individuals’ performance 
style appeared to reflect adaptations that would typically be functional in their life, 
rather than being pathological. There were also no significant differences between 
hard of hearing children, children with cochlear implants, and hearing children on 
the same continuous performance task12.
Diagnostic Confusion 

Apart from research findings, individuals with hearing loss are often 
perceived as having problems with attention and/or executive function based on 
expectations for their hearing peers, and may be misdiagnosed with Attention-
Deficit/Hyperactivity Disorder (ADHD). There are many different reasons for 
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this confusion that stem from the auditory accommodations of the student with a 
hearing loss and from issues associated with hearing loss that are not related to 
attention but to other factors.
Accommodations

Many students with hearing loss in a classroom have difficulty following all 
the teacher’s instructions. One natural tendency is to check with, or observe, other 
students to see what they are doing and if the student is doing a task correctly. 
Figuring out who is speaking when it is not the teacher can be difficult, causing 
a child to look around the classroom frequently to follow the conversation. 
Further, the effort required to sustain visual attention is much greater than that 
required for auditory attention. While hearing students can listen passively and 
alert periodically for more active attention when they hear important cues from 
the teacher, D/HH students must attend visually all of the time in order to avoid 
missing those important cues. This is more taxing, and often results in greater 
fatigue in D/HH students, who then need more frequent “attention breaks.” These 
behaviors involving frequent searching around the room and observing others or 
simply taking “attention breaks” can cause a teacher to see the child as inattentive 
and question the possibility of ADHD.
Language

 In a similar vein, many children with hearing loss have decreased language 
skills, a common risk related to the hearing loss. When unable to understand 
language in a classroom, children also check with others to see how to complete 
tasks. When the language of the classroom is not comprehensible to a student, 
they may become bored, distracted, or engaged in other tasks. Although these 
behaviors should be diagnosed as problems with language, the inattention to 
classroom lectures may contribute to misdiagnosis of an attention or executive 
problem.
Motor

ADHD is often considered as a possible diagnosis when a child is active or 
unable to sit still in a classroom. The etiology of hearing loss in some children may 
also place them at risk for other neurological deficits including motor weakness or 
other motor system difficulties. Children and adults with motor difficulties may 
need to move more frequently, have difficulty sitting still in chairs, have difficulty 
holding their heads upright and facing a teacher for long periods rather than laying 
their heads on a desk, etc. These problems should prompt consultation with a 
physical therapist or occupational therapist before attributing them to problems 
with attention or hyperactivity.
Other Factors

Other potential problems that may be mislabeled as attention or executive 
function deficits include both medical and psychiatric issues. Children have been 
referred to our Deaf and Hard of Hearing Program with questions of possible 
ADHD only to find that the child was actually having absence seizures. Other 
children who have had psychological issues which were causing inattention in 
class, ranging from low self esteem which made academic effort stressful to full 
psychoses where the “inattention” was actually a response to hallucinations.
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Measurement and Management
Appropriate diagnosis of attention and EF in D/HH individuals requires 

careful assessment of their everyday functioning across multiple domains 
and multiple settings to determine the factors that contribute to the pattern of 
symptoms. Behavior checklists, both to assess specific problems with attention 
and executive function and to examine a broad spectrum of social, emotional, 
behavioral, and learning functions, are critically important for D/HH individuals. 
The checklists chosen should be carefully reviewed to insure that all questions are 
appropriate and are not affected by the hearing loss. For example, questions on 
ability to sustain auditory attention could reflect hearing status and not attention. 
To obtain the broadest information from checklists, they should be administered 
to parents or caregivers in a home situation, and to teachers in the more structured 
school situation. When possible, gathering information from a regular classroom 
teacher and from a special education teacher is preferable, as each likely sees the 
student in a different context. In later school years, it is often helpful to gather 
information from more structured classes such as math and science in addition 
to less structured classes such as history and language arts classes. Self-report 
measures of everyday attention and executive function may be useful, but it is 
essential to determine whether or not the D/HH individual’s reading skills and 
understanding of the language are up to the task of completing a rating scale. 

When problems are noted on rating scales or are reported by individuals 
well-familiar with the person’s functioning, careful diagnostic testing then 
becomes important to further clarify the nature and possible causes of the 
attention or EF deficits. Formal testing should ideally include measures of general 
cognitive, language, visual processing, motor, and social-emotional functioning. 
Broad assessment is important not only in defining the problem but also in ruling 
out other issues that may masquerade as attention and executive deficits. Perhaps 
most importantly, assessment is necessary to formulate an intervention plan that 
can address all areas of need. When the assessors are familiar with assessing D/
HH individuals, the assessment is more likely to be accurate and meaningful for 
planning.
Summary

Appropriate attention and executive function capacities are particularly 
important for D/HH individuals given their reliance on arguably more demanding 
visual attention for communication. Research on attention and executive function 
remains, however, in its infancy and is necessarily more complex than with 
hearing individuals, in part due to the need to separate groups into those with and 
without additional neurological risk factors. 

Assessment of attention and executive function should include an 
understanding of the etiology of the hearing loss and possible implications for 
other brain/neurological systems. Assessment should be multimodal, including 
standardized rating scales from multiple informants across settings that consider 
attention and executive function in the context of broad behavioral, social and 
emotional functioning, as well as direct testing with measures that are appropriate 
for the particular D/HH individual. Assessment is necessarily cross-cultural and 



294 X IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY

may be bilingual, requiring expertise of those familiar with D/HH individuals. 
With a more comprehensive appreciation of the complete picture of an individual, 
appropriate intervention plans can be formulated to support attention and 
executive function in the everyday world.
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