
Jeffrey R. Wozniak, Ph.D. (University of Minnesota)
Anita J. Fuglestad, Judith K. Eckerle, Birgit A. Fink, Susan 
M. Smith, Christopher J. Boys, Steven H. Zeisel, and 
Michael K. Georgieff

Robyn Amos-Kroohs, Carol J. Smith, Lyanne Chin, Sandra 
Van Calcar, Susan M. Smith (UNC and UW-Madison)



 BMI in 445 people with FASD vs. controls (ages 2-19)
 Diet in 31 children with FASD (ages 2-5)
 Eating behavior in youth with FASD and controls

NOTE: Studies of youth are relevant because there is a 
developmental impact on adult behavior and health







Growth deficiency defining feature of FAS

FASD spectrum: Variation in growth

Very little is known about long-term growth in FASD



FASD studies:
Weight increases over time

(Klug et al., 2003; Spohr et al., 
2007)

Individuals with general 
behavior regulation 

difficulties:
(e.g., ADHD) have a

greater risk for obesity
(Lumeng et al., 2012; Byrd et 

al., 2013)

Impulsivity & Impaired Behavior Regulation
• Proposed role in ADHD obesity

(Byrd et al., 2013)
• Role in obesity risk in general

(Nederkoorn et al., 2006)
• ADHD is a well-recognized problem in FASD

(e.g., Mattson et al., 2001)



 Impaired glucose homeostasis

 Insulin resistance

 “Catch-up” syndrome (metabolic effect)

Chen & Nyomba (2003); Dobson et al (2012); Bertram & Hanson (2001)



Patients clinically evaluated for 
FASD in Minnesota
Ages: 2-19 years
FASD diagnosis: n = 446
No FASD diagnosis:  n = 171

(advantages over traditional control 
group)
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Dietary Intake
• Subsample 2-5 years: n=42
• 24-hour dietary recalls
• Trend toward obesity in pFAS group
• Requires a different design…
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Overweight & obesity may be increased in FASD

Especially for:
Adolescents
 Males (37% vs. 27% for MN data)

 Females (50% vs. 18% for MN data) 

Partial FAS, not FAS

Linked to behavioral control?



 BMI in 445 people with FASD vs. controls (ages 2-19)

 Diet in 31 children with FASD (ages 2-5)

 Eating behavior in children with FASD and controls



Thompson & Nelson, 2001



Animal models of FASD: 

Supplementation with specific nutrients may improve cognitive 
outcomes 

Choline

Vitamin D

Omega-3 fatty acids

Choline: Thomas et al., 2007;  Vitamin D: Idrus et al., 2013;  Omega-3: Patten et al., 2012



 2 studies examining the role of nutrition as an intervention 
in FASD
 Choline affects gene expression, neurotransmitter 

synthesis, cell maintenance
 Ages: 2.5 to <5 years with FASD
 High feasibility and tolerability for choline 

supplementation for 9 months
 Modest improvement in memory for youngest children (2-3 

year olds)
 Latest data (unpublished) suggests severely impacted may 

be more responsive
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31 children with an FASD 
diagnosis

Age: 2.5 to <5 years

24-hour dietary recall; Three 
times over nine months

No control group, so 
comparisons to RDA/AI

Relevance? Supplementation 
and brain development



FASD group was below RDA/AI (recommended / adequate intake)

Choline

N3 Fatty Acids

Vitamin D *

Vitamin E

Vitamin K

Calcium *

Fiber

* also below NHANES means



*

*



 Children with FASD have diets insufficient in key nutrients for brain 
development

 Reasons are not entirely clear
 Picky eating 

 Preferences for high fat / high sugar food

 Hyperactivity / other behavior interfering with eating routines

 Physiological / metabolic / other (sensitivities, allergies, etc.)

 Early nutrition is critical to lifelong health
 Critical windows of brain development 

 Habits are established

 Food preferences are hardened



 BMI in 445 people with FASD vs. controls (ages 2-19)

 Diet in 31 children with FASD (ages 2-5)

 Eating behavior in children with FASD and controls
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 Survey of 74 with FASD vs. 81 non-FASD (MN and WI)

Impaired satiety (23% reported often not being full/satisfied)

Excessive snacking (31% reported constant snacking)

Mildly increased oral aversion / texture sensitivity in FASD

Disturbances in mealtime regularity were noted:
Eating too quickly, disinterested in mealtime, leaves table, poor appetite, 

problems using silverware, pickiness, eating non-food items

Families reported difficulty dining out (behavior), poor table manners, etc.

This study found underweight in FASD males and no increase in obesity



 More snacking in 
children with FASD

 Afternoon / 
evening snacking 
was common



 Seek help early for pickiness & preferences for high fat and sweet foods
 Use multiple small exposures to new foods over time
 Ensure a variety of tastes and textures
 Revisit “rejected” foods in a non-threatening, non-coercive manner

 Have consistently-timed family meals
 Reduce snacking; use nutritional snacks
 Avoid high calorie beverages
 Control portion sizes (parents, serving size, apps, etc.)
 Regular physical activity
 Individual sports instead of team sports
 Patterned, routine exercise 



Thank you!
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