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The current state of CVI: 
A hidden epidemic
CVI (cortical/cerebral visual impairment) is a brain-based visual 
impairment caused by damage to the visual pathways or visual 
processing areas of the brain. It is currently the leading cause of 
blindness and low vision in children.

Using health insurance data and advanced analytics, the CVI Center 
at Perkins School for the Blind conducted an assessment focused on 
children and young adults with CVI in the U.S.

Drawing upon analysis from McKinsey & Company, this article explores 
the epidemiology of CVI and the pressing need for greater awareness, 
accurate diagnosis, and improved access to quality care.

Tina

No one 
knows how to 
accommodate 
someone with 
CVI at my school. 
I would have 
benefited if I had 
known about CVI 
earlier.
I just want to be 
able to participate 
in things.

“
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CVI (cortical/cerebral visual impairment) is a brain-based visual 
impairment caused by damage to the visual pathways or visual 
processing areas of the brain. Despite being the leading cause of 
childhood blindness and low vision, it remains poorly understood and 
likely underdiagnosed. This is important because children who go 
undiagnosed may not receive the supportive care they need to achieve 
their full potential. 

CVI is characterized by functional vision problems that cannot be 
adequately explained by a structural problem with the eye; the visual 
centers of the brain have difficulty processing and interpreting visual 
information. Someone with CVI could have perfectly healthy eyes and 
still be functionally blind or have low vision. The condition manifests 
differently in everyone, making it challenging to recognize and 
diagnose.

What is CVI?

CVI commonly occurs in neurodevelopmental conditions. Frequent 
causes are complications from premature birth, stroke, and genetic 
conditions1.  Up to 70% of kids with cerebral palsy (CP) and 38% of kids 
with Down syndrome are estimated to have CVI.2,3  

By identifying CVI patients, educating providers and policymakers 
about CVI, and ultimately connecting individuals with high-quality 
care that will allow them to learn and thrive, significant impact can 
be achieved. Many intersecting factors make optimal care harder for 
children with CVI, such as socioeconomic risk and access to quality care. 
4,5 

To better understand the impact of CVI in the United States, we 
leveraged nationally representative health insurance data and advanced 
analytics to identify patients with diagnosed CVI and likely CVI.

Who is at risk for CVI?
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These data draw on multiple sources, including a claims-based analysis 
performed by McKinsey & Company using Komodo Health insurance 
claims data6 and social determinants of health data from The McKinsey 
Health Institute.7  Perkins School for the Blind is responsible for the 
conclusions and recommendations of the research. Data included 
open and closed claims from patients 0-22 years old at the time of 
their first medical claim during the period 2016-2022. Because there 
is not a single defined ICD-10 diagnosis code for CVI8,9, we identified 
patients with diagnosed CVI using the following criteria based on clinical 
expert input: at least one ICD-10 code for disorders of visual cortex 
(e.g., cortical blindness) and at least one ICD-10 code for another visual 
disorder.  In addition to identifying patients with diagnosed CVI, we 
built and applied a machine learning model to also identify patients with 
probable undiagnosed or likely CVI.

The machine learning model was trained on patients with diagnosed 
CVI (‘true positives’) and on patients identified not to have CVI (‘true 
negatives’). We classified patients as ‘true negatives’ based on absence 
of certain diagnoses and patterns of care, for example, visits with a 
pediatric neurologist and ophthalmologist in conjunction with absence 
of diagnosis of disorder of visual cortex. The model used patient ICD-
10 diagnosis information, specialist visits, imaging procedures, age, 
geographic location, and state-level social determinants of health data 
to predict whether patients were likely to have CVI or not. The model 
performed well in terms of overall accuracy (79% F1 score) and had 
strong specificity (99%) but lower sensitivity (71%), meaning the model 
was unlikely to classify someone as having CVI who did not, but may 
miss cases of CVI; a relatively conservative prediction model aligned 
with the goal of being confident in predicted cases of CVI. By examining 
both patients with diagnosed CVI and patients with likely CVI in claims 
data, we can more comprehensively explore the total burden of disease 
and associated factors.

Methods
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Several limitations warrant consideration in our analysis. Firstly, we 
utilized a combination of open and closed medical claims records. 
Closed claims include the complete medical billing data from a specific 
payer, whereas open claims derive from various sources and may not 
encompass all the billing data for a patient. Consequently, while open 
claims enable us to include a larger number of patients in our analyses, 
we may not have access to all their medical billing data or diagnoses. 

Moreover, our model is unlikely to account for children lacking health 
insurance or those primarily receiving school-based care, potentially 
leading to an underestimation of the prevalence of CVI within these 
populations. 

Additionally, our approach is inclined to generate conservative 
estimates due to the machine learning model being trained on more 
severe cases of CVI. Lastly, data privacy restrictions prevent us from 
observing perinatal and related codes in the dataset, thus hindering our 
ability to observe premature birth or perinatal injuries. Overall, these 
limitations underscore the likelihood that these results represent an 
underestimate of CVI’s true prevalence.

Omer

I like to do fun stuff 
like any other kid. But 
sometimes I get really 
tired quickly. If I’m at 
school, I take a walk or 
put my head down on the 
desk for a minute or two. 
It sometimes helps and 
sometimes stays the same, 
but never gets worse.

“
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What is the 
prevalence of CVI?
The model estimated at least 180,449 individuals aged 0-22 years with 
diagnosed or likely CVI in the US. We identified 24,269 patients with 
a CVI diagnosis and 155,980 additional patients with likely CVI. This 
translates to a rate of diagnosis of less than 14%. 

Among these cases, approximately 57% are male and 43% female, 
and the average age at cohort entry is 9 years. In our analysis, 67% of 
children with CVI have both commercial and Medicaid/CHIP coverage. 
There is substantial regional variation in prevalence of both diagnosed 
and likely CVI. New Mexico, Massachusetts, and Delaware have the 
highest prevalence of patients with diagnosed CVI, while Oklahoma, 
Massachusetts, and Alaska show the highest prevalence of patients with 
likely CVI.
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Contextualizing CVI prevalence estimate

CVI co-occurs with several other conditions, which can help to 
contextualize the CVI prevalence estimate. For example, up to 70% of 
children with cerebral palsy (CP) are also estimated to have CVI, and 
there are approximately 215-266K children in the US with CP. 10 This 
translates to an estimate of ~150K children with CVI and CP.  

Among patients we identified with CVI, 65% have a CP diagnosis, 64% 
epilepsy, 72% developmental delay, and 20% genetic anomalies, which 
is consistent with published literature.4

Patients receiving a CVI diagnosis code have higher proportions 
of other visual conditions, including disorders of refraction and 
accommodation (52% of patients with diagnosed CVI vs. 15% of patients 
with likely CVI) and nystagmus (25% vs. 6%). 

These analyses are likely a conservative approximation of the actual 
number of CVI cases. One study found that 1 in 30 primary school 
children may have CVI-related vision problems.11 While patients 
identified in our cohort likely represent more severe cases of CVI, 
there is a wide spectrum of experience. Estimated prevalence may 
under-represent children with normal visual acuity or lack of other 
comorbidities or risk factors.

Patients with CVI have frequent healthcare encounters with on average 
14 specialty visits and 7 primary care visits per year. Over half (61%) of 
patients with CVI have at least one neurology visit, and 51% have at least 
1 visit with a pediatric neurology specialist. 

A higher proportion of diagnosed patients have at least 1 
ophthalmology or optometry visit (84%) than patients with likely CVI 
(19%), which may be a contributing factor to lack of diagnosis among 
these patients.

Specialty care
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 How do kids with CVI fall 
 through the cracks? 
 In an ideal scenario, a child with CVI is diagnosed before age 3. 
 They live in a state where this diagnosis renders them eligible to access 
 an early intervention program, a transitional program, and finally, 
 educational services in school. 

 These services may include a teacher for students with visual 
 impairments (TVI) with CVI-specific training, special education teacher, 
 physical therapist, occupational therapist, speech-language therapist, 
 orientation and mobility specialist, and early intervention specialist. 
 Their TVI and therapists help them build the skills necessary to access 
 the world around them. 

 Adequate educational support for children with disabilities is essential 
 in ensuring equality of opportunity, full participation, independent 
 living, and economic self-sufficiency for individuals with disabilities.12   
 Research has shown that students who receive additional services in 
 early childhood achieve better educational outcomes than those who do 
 not.13

 Several factors contribute to children with CVI going unrecognized and 
 unsupported:

 • Familiarity and diagnosis of CVI among providers remains limited,
 even for specialized healthcare providers. Currently, there are
 misconceptions regarding complex visual behaviors and their
 relationship with damage to the eye  vs. the brain.

 • Availability and accessibility of resources remains an obstacle to
 accessing care for many families, even with a diagnosis.

 • Social risk factors exacerbate these obstacles, leading to further gaps
 in diagnosis, support, and eventual achievement.

 We identified geographic areas where kids with CVI are more likely to 
 go undiagnosed and lack key supports: these areas show patterns of 
 increased CVI prevalence, gaps in CVI providers and resources, and 
 increased social risk factors. 
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Familiarity and standardization 
of diagnosis of CVI 

Healthcare providers, teachers, and parents may fail to recognize 
symptoms of CVI that do not resemble typical blindness. Even among 
CVI experts, there is a lack of standardization in the diagnosis, coding, and 
tracking of patients with CVI. 

This problem is exacerbated by the lack of a universally accepted diagnostic 
criteria and approach for CVI, which further delays diagnosis and leads 
to frustration as families face difficulty finding a healthcare professional 
equipped to address their concerns.

CVI expertise is lacking in certain parts of the U.S.
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By querying our CVI experts, we identified healthcare providers and 
ophthalmic centers of excellence with experience in CVI diagnosis and care. 
For each patient, we calculated the distance to the nearest CVI care provider. 
The average minimum distance is 186 miles. There is a wide range of 
distance to CVI care providers (from <1 mile in Massachusetts to >400 miles 
in Georgia). Closer access to specialized CVI care is correlated with receiving 
a CVI diagnosis code; on average, patients with diagnosed CVI live 31 miles 
closer to an identified provider or center than patients with likely CVI. 

Specialized healthcare providers with experience in CVI diagnosis and care 
were identified by expert input and may not include all CVI providers. 

Availability and access 
to supportive resources 

When a child has CVI, a team of different professionals and caregivers needs 
to work together. However, limited availability of resources and barriers to 
care access (e.g., lack of insurance) delays CVI diagnosis and intervention 
and hinders a child’s ability to succeed and grow. 
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We identified certain geographic areas with elevated CVI prevalence 
and disproportionately fewer physicians per 100k. There may not be 
sufficient pediatricians with knowledge of CVI in certain areas to take 
care of all the children who need their help. 

Lack of insurance may make it even harder for children to receive a 
diagnosis and support. 

We identified areas with elevated CVI prevalence and high rates of 
uninsurance – policies determining eligibility and financial responsibility 
for CVI services vary across state lines and can be challenging for 
families to navigate.

Because most states employ the federal definition of blindness 
to determine eligibility for early intervention or special education 
programs, some children with CVI and visual acuity and/ or visual field 
function near normal range may not qualify for these programs in their 
state. 

States where Special Education Eligibility criteria explicitly 
mentions CVI14

There is a paucity of healthcare support for kids with CVI in parts 
of the country.

Few states explicitly include 
CVI in their eligibility criteria 
for supportive services (e.g., 
Illinois, Oklahoma), while 
in many states, a child’s 
ability to access services 
may be dependent on that 

 

 

 
 

 
 

 
 

 

 

 

 

   

 

 

individual’s care team to present the right evidence to meet functional 
eligibility criteria. As a result, they may be excluded from resources and 
services designated for the visually impaired. 
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Social risk factors

Social determinants of health – including access to health care, 
educational resources, and social support – can impact both CVI risk, 
such as preterm birth, as well as the outcomes and management of 
CVI in children. These factors may delay diagnosis and hinder access 
to interventions, leading to further gaps in diagnosis, support, and 
potential achievement.

We identified areas of the US (e.g., the Southwest) where estimated 
CVI prevalence is higher and children may experience other social 
risk factors that have been shown to correlate with negative outcomes, 
such as poverty rate and poor access to transportation. 

Taken together, these findings emphasize the urgent need for earlier 
diagnosis and targeted intervention to provide optimal support for 
children with CVI.
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 Shaping the future: 
 How can we improve 
 CVI outcomes?  

 Enable diagnosis and  
 measurement of CVI

 Children with CVI and their families face significant challenges and a 
 confusing healthcare landscape that is often inadequate to support 
 their needs. Families, care providers, educators, and policymakers can 
 take decisive action to ensure this group achieves their full potential. 

 •  Educating healthcare professionals, educators, and parents about
 the unique CVI visual behaviors and other manifestations of CVI and
 appropriate referrals to providers familiar with diagnosing CVI can
 facilitate timely diagnosis and appropriate intervention.

 •  Developing standardized and clinically validated diagnostic tools
 is essential to facilitating prompt diagnosis, especially for children with
 comorbidities (e.g., CP, epilepsy).

 •  Standardizing coding and measurement for CVI is crucial for
 accurate data tracking and understanding the unmet needs of this
 population and for individuals not meeting statutory criteria for visual
 impairment based on visual acuity and/ or visual field function. A
 dedicated and current CVI code in the International Classification of
 Diseases (ICD) system would enable better identification, monitoring,
 and evaluation of CVI through research.
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 Improve availability and access 
 to support services

 •  Increasing availability of specialized support providers (e.g.,
 teachers of the visually impaired [TVIs], orientation and mobility
 specialists, physical therapists, speech and language pathologists,
 developmental pediatricians, neuro-ophthalmologists, occupational
 therapists, social workers etc.) is necessary to holistically meet the
 needs of children with CVI and ensure their success in society.

 •  Improving access to resources designated for the blind and
 visually impaired could range from including CVI in eligibility criteria
 for state-based early intervention and special education services to
 expanding definitions for determining legal blindness to addressing
 community access and transportation barriers.

 Focus efforts in areas 
 of greatest social need

 •  Successful CVI support programs should consider and help
 address a range of social risk factors (e.g., rates of poverty, poor
 access to transportation).

 •  Directing resources to areas of greatest social need has the
 potential to achieve outsized impact by supporting children who are at
 the highest risk of being overlooked.

 In summary, raising awareness, advocating for inclusive policies, and 
 addressing social risk factors are crucial steps in empowering children 
 with CVI. By focusing on these steps, we can improve outcomes for a 
 generation of children.

 For more information and access to interactive 
 visualizations, visit www.perkins.org/cvi-now/
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