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Prenatal Alcohol Exposure 

When babies are exposed to alcohol 
prenatally, this can have a significant 
impact on their brain development, 
leading to impaired learning, memory, 
language and social skills. These deficits 
may lead to the diagnosis of a condition 
known as Foetal Alcohol Spectrum 
Disorder (FASD), which can negatively 
affect children’s social adjustment and 
impair their readiness for school. FASD 
is a global concern, found in over 1% of 
children across 76 different countries. 
This highlights the need for reliable 
assessment protocols, preventative 
measures, and initiatives with the 
potential for universal application. 

Whilst prenatal alcohol exposure has 
been found to cause sensory and 
behavioural disorders, little is known 
about how these disorders develop over 
time. Dr David Sperbeck, former Clinical 
Professor of Psychiatry and Behavioural 
Sciences at the University of Washington 
School of Medicine, is working to 
improve the clinical assessment and 
identification of cognitive impairment 

caused by prenatal alcohol exposure. He 
also aims to measure how performance 
may change and develop over time for 
those who have had this exposure. 

His research investigates whether a 
computer-administered test known 
as the Halstead Category Test (HCT), 
can reliably and accurately measure 
paediatric cognitive impairment in 
those exposed to alcohol in the womb. 
After several years of using the HCT 
in his clinical practice at the North 
Star Paediatric Behavioural Health 
Hospital in Alaska, Dr Sperbeck saw 
that persistently low HCT performance 
would help identify prenatal alcohol 
exposure in cases where cognitive 
impairment was observable but alcohol 
consumption during pregnancy had 
been denied by parents or guardians. 

The Halstead Category Test

The HCT can detect impairment in the 
prefrontal lobe, an area of the brain 
that is linked to a variety of complex 
behaviours. It was originally developed 
in 1947 by Dr Ward Halstead to measure 

abstract reasoning, which is our ability 
to understand or solve complex issues 
using unfamiliar information. It has 
since been used to test executive 
functions such as concentration, 
visuospatial ability and deductive 
reasoning. It is a comprehensive test 
which is mainly nonverbal and involves 
participants reviewing 168 items 
of varying difficulty, split across six 
subsections. 

Prior research has been undertaken 
using an abbreviated version of the HCT 
that only contains 68 items. This study 
aimed to compare the performance 
of children with traumatic brain injury 
with that of those with Attention 
Deficit Hyperactivity Disorder (ADHD). 
The results revealed no significant 
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differences between the two groups. In fact, the participants’ 
scores were found to be in the normal range. The researchers 
felt the lack of sensitivity shown by this version of the HCT may 
be due to its reduced length. 

More recently, research has been undertaken to assess 
the effectiveness of the HCT in measuring the cognitive 
performance of children who have been exposed to alcohol 
within the womb. This study involved two different age groups, 
younger children (5–7 years old) and adolescents (10–16 years 
old). As a control measure, children who had no previous 
prenatal alcohol exposure were included across both age 
groups. 

Those with prenatal exposure obtained lower scores than 
children who had not been exposed to alcohol. These results 
were consistent across both age groups and are also what Dr 
Sperbeck had expected given his extensive experience using 
the HCT in clinical practice. Interestingly, adolescents in the 
slightly older group scored more poorly than the younger 
children. Understanding how scores on the HCT may change 
with age was noted by Dr Sperbeck to be the critical next step.

Keen to overcome some of the methodological flaws of earlier 
studies, Dr Sperbeck used the longer version of the test and 
sought to study a larger and more clinically representative 
group of children. He hypothesised that children with prenatal 
alcohol exposure or prior cognitive impairment would show a 
higher number of errors on the HCT than unimpaired children, 
across all age groups. He did not expect any variation between 
ethnic categories due to the test being largely non-verbal. Dr 
Sperbeck also hypothesised that in line with prior studies, 
errors would decline with age. Therefore, he expected older 
children to make fewer errors, on average, than younger 
children. 

The Alaskan Context 

This research took place in Alaska, a geographically large area 
comprising urban, rural and remote communities. This means 
that some of the population are unable to access routine 
medical, psychiatric and behavioural health services. As a 
result, Alaska experiences some of the highest foetal alcohol 
syndrome as well as accidental childhood brain trauma and 
infant mortality. For over a decade, Dr Sperbeck served as the 
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Chief Paediatric Neuropsychologist at 
North Star Behavioural Health Hospital 
in Anchorage, Alaska. All the children 
who took part in the research had been 
admitted to this facility which is Alaska’s 
only inpatient paediatric behavioural 
health hospital.  

The children who took part were aged 
9 to 17 years old. There was a mix of 
ethnicities representing the different 
communities living in Alaska, with the 
majority of the 813 children being either 
Caucasian or Alaska Native/American 
Indian. The participants were split into 
three different groups. The first group 
of children had already been classified 
as prenatally exposed to alcohol. There 
was a higher percentage of Alaska 
Native and American Indians within 
this group, consistent with previous 
prevalence studies. The second group 
had a history of cognitive impairment, 
but no links had been made to alcohol 
exposure. The remaining group had 
normal cognitive functioning and no 
history of prenatal alcohol exposure. 

Offering Hope for the Future

Importantly, the results demonstrated 
that the HCT could distinguish 
between children who had experienced 
prenatal alcohol exposure, those with 
cognitive impairment, and those with 
normal functioning. This confirmed 
the sensitivity and appropriateness 
of the test in these groups of children. 
As predicted by Dr Sperbeck, children 
with foetal exposure and cognitive 
impairment were more likely to have 
higher error scores on the HCT, across all 
age groups. 

Also as predicted, better executive 
function was recorded in older 
children across all three study groups. 
Dr Sperbeck believes these data 
suggest that over time there may be 
improvements in executive functioning 
for children who have cognitive 
impairments, as well as those who 
don’t. This critical finding of improved 
performance throughout development 
offers important hope for the futures of 
children affected by alcohol exposure. 

Although there is no specific treatment 
for prenatal alcohol exposure, the 
possibility that those affected have 
the ability to improve their cognitive 
performance over time due to neural 
plasticity and an enriched learning 
environment.  

Dr Sperbeck’s findings were also in 
contrast with prior research using a 
shorter version of the HCT test in which 
the HCT was not sensitive enough to 
detect higher error rates for cognitively 
impaired children. Thus, Dr Sperbeck 
has shown that the longer version 
is a much more sensitive measure. 
Furthermore, his large sample of 
participants not only provides robust 
results that we can have confidence 
in but also can serve as a normative 
sample for future research and clinical 
application. 

Finally, the HCT was found to be 
statistically unbiased, meaning it was 
not influenced by gender or ethnicity. 
The nonverbal nature of the test likely 
helped make it more culturally fair and 
Dr Sperbeck emphasizes that such 

measures must be appropriate for 
global use.

A Sensitive, Fair and Reliable Measure

Dr Sperbeck believes further studies 
should take a longitudinal approach, 
observing children throughout 
childhood and adolescence. This study 
was cross-sectional in design, meaning 
that the children were assessed 
at a single given point in time, but 
nonetheless confirmed the robustness 
of the HCT. 

Overall, results from the study provide 
strong support for the use of the HCT 
as a sensitive, fair, and reliable test 
for assessing the executive function 
of children aged 7 to 19 years old. It 
highlights the importance of using an 
easily administered and evidence-
based test for these vulnerable children. 
This research also raises awareness 
around the ongoing need for education, 
support, and prevention programmes to 
help reduce prenatal alcohol exposure, 
especially in regions such as Alaska. 
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