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Prevalence of GI Disorders in ASD

• GI issues common in ASD
• Prevalence = 9-91% (Buie et al., Pediatrics, 2010)

• Many suffer from constipation (Buie et al, Pediatrics, 2010; McElhanon et al., Pediatrics, 2014; Ferguson et al., Autism 
Res., 2017; Ferguson et al. Brain, Beh. Immun., (2016).

• Using Rome III Criteria:
• 42.5% met criteria for functional constipation 
• 12% irritable bowel syndrome (Ferguson et al., Autism Res., 2017)

• Etiology is unclear, however…



Altered Autonomic Nervous System 
Response to Stress in ASD



GI + Stress Relationship in ASD

Positive relationship between cortisol 
response to stressor and and symptoms of 
lower GI tract (mainly constipation)



GI + Stress Relationship in ASD

Presence of a co-occurring anxiety disorder 
significantly alters the lower GI tract-
parasympathetic nervous system relationship



GI, Problem Behavior, & Internalizing 
Symptoms in ASD



Methods
• Participants

• 340 children and adolescents with ASD

• Age: 2-18 years (M = 5.56, SD = 3.67)

• Clinic patients from MU Thompson Center for Autism & 
Neurodevelopmental Disorders in Columbia, Missouri, USA

• ASD Diagnosis confirmed using the ADI-R or ADOS



Methods
• Measures

• Caregivers completed the following questionnaires:
• Dietary problems (score 0-12; did child experience feeding issues in infancy, current feeding issues, 

picky eating, milk aversion, nonfood item cravings, food group aversion, food reactions, special diet, 
difficulty with solids/liquids, lethargy, dehydration)

• Nutrition Problems “Is the child’s nutrition adequate?” (0 = adequate, 1 = inadequate)

• Current GI Symptoms (constipation, diarrhea, nausea or vomiting, stomachaches (range of scores = 
1-4)

• Internalizing + Externalizing Symptoms – Child Behavior Checklist (CBCL) (3 point Likert scale; 0 = 
not true, 1 = somewhat true, 2 = very true or often true)



Methods
• Statistical Analysis

• Bivariate correlation matrix to determine which demographic or descriptive child and family 
covariates to include in main analysis

• 2-5: dietary problems, medications, GI medications, nutrition problems

• 6-18: gender, dietary problems

• Then, separate logistic regressions with each of the four GI symptoms as outcome variables for 
each age group

• Predictors of interest were internalizing and externalizing subscales of the CBCL

• 2 groups created based on different versions of CBCL (2-5 years old, 6-18 years old)



Results



Results

• For both older and younger groups:
• 65% experienced constipation

• 50% experienced stomachaches or stomach pain

• 29% experienced diarrhea

• 23% experienced nausea

• 93% not taking GI medication (e.g. Miralax)

• 53% taking medications for other reasons (e.g. ADHD, aggression, seizures)



Results

In children 2-5 years of age, do GI symptoms predict internalizing 

or externalizing symptoms?

• Nausea significantly predicted aggression (B = 0.106, SE = 0.052, p < 

0.05)



Results

In children 6-18 years of age, do internalizing or externalizing symptoms 
predict GI symptoms?

• Anxiety = 11% more likely to experience constipation, but 9% less likely to experience 
stomachaches.

• Withdrawn behavior = 11% more likely to experience stomachaches, but 9% less 
likely to experience constipation.

• Greater somatic complaints = 11% more likely to experience nausea and 11.5% more 
likely to experience stomachaches.



Discussion

• Majority of participants reported constipation

• Corroborates previous research (Ferguson et al., 2016, 2017)

• Young children with ASD who are non-verbal may use 

aggression to communicate their somatic complaints.



Discussion

• Older children + adolescents with ASD have more internalizing behaviors 
associated with GI symptoms

• Anxiety and constipation

• Withdrawn/depressed and increased stomachaches but decreased constipation

• GI disorders and behavior problems are related in ASD and may serve a 
communicative function of discomfort



Electrodermal Activity & Problem 
Behavior in ASD



Association between electrodermal 
activity and problem behavior



Baseline Anticipatory rise Problem Behavior



Association between electrodermal 
activity and problem behavior

• Rise in skin conductance 
occurred 60% of the time 
prior to problem behavior 
occurring

• Skin conductance returned 
to baseline (“normal”) 45% 
of the time after problem 
behavior

• Average rise in skin 
conductance before 
problem behavior = ~10 
minutes



What can we do about it?

• What happens when we treat the stress response?

• “Trial of Propranolol in Children and Youth with Autism Spectrum 
Disorder and Predictors of Response” (ClinicalTrials.gov Identifier: NCT02871349)

• Examining effects of propranolol on:
• Core ASD symptoms
• Language
• Gastrointestinal Symptoms



Effects of propranolol on anxiety and 
GI symptoms in ASD

  

 

                        
                        

                        
            

 * 

Figure 1 (left): Significant reductions in Clinical Global Impression of Severity scores after 12-weeks of administration of propranolol *p=0.012. 
(right): additionally, for the 6 patients with a score of at least 2 on constipation for the GISI, there is already a trend towards reduction in constipation 
with propranolol p=0.09. Data presented are from an open-label portion of an ongoing randomized clinical trial. 

Change in Anxiety Scores after 
12-weeks of propranolol

Change in Constipation Scores 
after 12-weeks of propranolol



Effects of propranolol on the relationship 
between GI and amygdalar reactivity
• N= 12 (11 male, 1 female)
• FSIQ = 80 or above
• 3 sessions

• Placebo
• Nadolol
• Propranolol

• GI Questionnaire
• Autism Treatment Network GI Symptoms Inventory 

• Screens for abdominal pain, nausea, diarrhea, or other GI symptoms



Effects of propranolol on the relationship 
between GI and amygdalar reactivity

• fMRI
• Examined amygdalar responses to emotional faces (angry, afraid, 

neutral)
• Face matching task

• Shown to activate the amygdala in ASD and is correlated with social anxiety 
(Kleinhans, et al., 2010)



Effects of propranolol on the relationship 
between GI and amygdalar reactivity

Riecken et al., Maunscript submitted for publication.



Future directions: Transcutaneous 
Vagus Nerve Stimulation (tVNS)



Take home messages
• GI symptoms are common in ASD, especially constipation
• GI symptoms are associated with an enhanced stress response, 

particularly for lower GI tract symptoms (e.g., constipation)
• GI symptoms are associated with internalizing symptoms and 

problem behavior
• May differ by age

• Stress response may precede problem behavior in ASD
• Potential treatments may involve reducing stress response 

(pharmacological, vagal, behavioral) to reduce GI and problem 
behavior

• More research needed in this area
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