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Clinical Scenario: 

Fetal Alcohol Spectrum Disorders, or FASD, is a diagnosis that refers to a group of 
conditions that a person may experience if they were exposed to alcohol prenatally (Centers 
for Disease Control and Prevention [CDC], 2020). It is estimated that amongst 6-7-
year olds in the United States, 2-5% may have an FASD (CDC, 2020; Rutman, 
2016). Children with FASDs often struggle with sensory regulation and executive function 
skills, which is often demonstrated through difficulties with and disturbances 
in sleep (Wengel et al., 2011; Wozniak et al., 2019). When considering the short-term 
consequences and their application to occupational therapy, there is a clear need for 
addressing sensory regulation for several reasons. First, rest and sleep are considered 
occupations, which are central to a person’s “health, identity, and sense of 
competence” (AOTA, 2020, pp. 7 & 32). Sensory dysregulation in children has also been 
demonstrated to create barriers to social engagement and participation (Chien et al., 2016), 
which are considered occupations (AOTA, 2020, p. 34). It has been identified that people 
diagnosed with FASD often experience secondary disabilities, most frequently “mental health 
concerns, school failure, employment difficulties, substance abuse, difficulty with the law, 
and incarceration” (Brintnell et al., 2019). On a larger scale, FASD symptoms posit long-term 
consequences. In a systemic review completed by the Canadian Journal of Public Health, it 
was estimated that “youths with FASD are 19 times more likely to be incarcerated than 
youths without FASD in a given year” (Popova et al., 2011).  Additionally, people with 
FASD often receive long-term services for juvenile corrections and substance abuse (Burd, 
2016). Addressing FASD symptoms in individuals while they are still young is a preventative 
measure for possible future incarcerations, difficulties with the law, and the overall financial 
burden spent on care for individuals with fetal alcohol syndrome. The estimated lifetime cost 
for an individual with fetal alcohol syndrome (FAS) in 2002 was two million dollars, and the 
total cost associated with FAS in the United States is estimated to be over four billion dollars 
annually (CDC, 2021). Childhood intervention creates an opportunity for these individuals to 
be successful adults who can participate and contribute positively to society and decrease the 
financial burdens associated with this disorder. Individuals with FASD are more susceptible 
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to sensory regulation and executive function deficits, and identifying ways to address the 
symptoms of FASD in childhood is one way to prevent future negative experiences.   
 

The use of sensory- and motor-based activities is one way to address the symptoms of 
FASD, specifically the sensory, motor, and executive functioning that individuals with FASD 
often find challenging. It is within occupational therapy’s scope to provide sensory- and 
motor-based interventions to children to improve sensory modulation, motor functioning, and 
executive functioning for participation in childhood occupations, such as school-based 
activities and play (AOTA, 2020, pp. 33-34). The AOTA supports the use of sensory 
integration therapy and recommends a personalized approach to sensory integration to assist 
individuals with sensory processing needs (AOTA, n.d.).  Additionally, the Occupational 
Therapy Practice Framework (OTPF) identifies sensory functions as a client factor that 
influences an individual's occupational performance. (AOTA, 2020, p. 51) The OTPF 
identifies education and training to provide interventions, such as the use of sensory-based 
activities. (AOTA, 2020, p. 25) The integration of sensory functions through education and 
training will aid individuals in their occupational participation (AOTA, 2020, pp.51-52). 
Occupational therapists use motor-based activities to increase and improve participation in 
occupations, such as play and learning (AOTA, 2020, pp. 33-34). The effective use of motor 
skills allows individuals to engage in their occupations safely, with ease, and independently, 
which results in greater satisfaction with occupational performance (AOTA, 2020, p. 43). 
Some examples of sensory- and motor-based interventions are mindfulness exercises, 
activities that are cognitively and physically challenging, and gross motor activities.  

 
Summary of Key Findings: 

Summary of Levels I, II, and III 
• Training of self-regulation techniques through sensory- and motor-based 

interventions is beneficial for children with FASD (Ordenewitz et al., 2021, 
Level I; Pritchard Orr et al., 2018, Level II).  

• Sensory-based interventions can be used to increase the motor performance of 
children with FASD (Wilczinski & Zawada, 2015, Level III).  

• Motor-based interventions can be used to increase executive functioning 
performance of children with FASD (Ordenewitz et al., 2021, Level I; 
Pritchard Orr et al., 2018, Level II). 

• There is some confidence that sensory-based interventions increase the self-
regulation of children with FASD with marked behavioral and executive 
functioning changes over time (Makela et al., 2019, Level III; Reid et al., 
2019, Level II; Wagner et al., 2020, Level III).  

• Further research with larger sample sizes and randomized-control intervention 
designs for sensory- and motor-based interventions is recommended to 
improve client care (Ordenewitz et al., 2021, Level I; Pritchard Orr et al., 
2018, Level II; Reid et al., 2019, Level II; Wilczynski & Zawada, 2015, Level 
III) 

 
 
Summary of Level IV 

N/A 
 
Contributions of Qualitative Studies: 
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N/A 
 
Bottom Line for Occupational Therapy Practice: 

The clinical and community-based practice of OT: 
 

• Many studies supported the implementation of school-based interventions in 
conjunction with clinic-based services for children with FASD. 

• There was moderate evidence for using sensory integration interventions by 
occupational therapists to improve self-regulation in children and adolescents with 
FASD. Interventions should be completed two to three times per week for 30-60 
minutes. 

• There was moderate confidence to support motor-based interventions to improve self-
regulation and executive functioning for children with FASD. Motor-based 
interventions should be implemented two times weekly for at least 1.5 hours. 

• Self-regulatory and metacognitive strategies should be taught by using and 
demonstrating the strategies with therapist feedback. The incorporation of social skills 
in these interventions also proves to be beneficial for treatment outcomes.  

• Moderate support was demonstrated for caregiver education and training to be 
incorporated into interventions.  

 
Program development: 
 

• Several studies supported the implementation of sensory-based standardized training, 
such as self-regulatory techniques, for occupational therapy practitioners.  It is 
recommended that for children with FASD, sensory-based interventions are integrated 
as a portion of the child’s overall treatment plan. 

• There is moderate evidence for sensory- and motor-based interventions as a core 
program for children with FASD. 

• Standard self-regulatory and social skills programs may need to be modified for 
individuals with FASD if they also have an intellectual disability.   

• Studies showed that a child’s age and developmental status could impact program 
development for sensory- and motor-based interventions. The level of physical 
activity and interventions suggested (low vs. high mental complexity) can impact 
intervention outcomes and should be adjusted appropriately. 

• Several studies were conducted in a natural setting, such as a classroom or school 
gymnasium, which is advised for future program development.  

• There is evidence for implementing sensory- and motor-based interventions both 
individually and in a group setting.  

 
Societal needs: 
 

• Multiple studies supported the use of sensory- and motor-based interventions for 
improved executive functioning to increase participation in school occupations and 
overall independence, thus decreasing dependence on government programs by 
individuals with FASD. 

• There is moderate evidence for caregiver training to increase executive functioning 
and self-regulation skills in children with FASD. Caregiver training increases a 
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child’s independence in daily activities and occupations, which decreases the burden 
on caregivers, further reducing the demand for healthcare services.  

• The moderate evidence for caregiver training can also apply to school staff and 
teachers to help support children with FASD to increase independence with self-
regulation in the school setting. Improving a child’s independence in school may 
decrease the intensity of special education services required by the child, funded by 
the community and state.  

 
Healthcare delivery and health policy: 
 

• There is moderate evidence for implementing of school-based occupational therapy 
services for children with FASD, particularly in regions that experience high rates of 
FASD. Policies that support this would benefit children with FASD and their 
caregivers, as there is some evidence that sensory- and motor-based interventions 
positively impact children's behaviors and self-regulation with FASD. 

• The results of these studies support sensory- and motor-based interventions to 
improve regulation and executive functioning for children aged 4-17 with FASD. 
However, the appraised studies lack generalizability due to sample size and 
population demographics. 

 
Education and training of OT student: 
 

• There is moderate evidence that formal training on sensory- and motor-based 
interventions for children with FASD would be beneficial for occupational therapy 
students, as these are within the scope of an entry-level practitioner. 

• Entry-level occupational therapy students should be familiar with sensory-modulation 
and self-regulation techniques. Demonstration of this knowledge should be evident 
from their didactic coursework and clinical fieldwork experiences. 

• Program-specific training may be required before implementing program 
interventions to improve self-regulation and executive functioning, such as the Alert 
Program.  

 
Refinement, revision, and advancement of factual knowledge or theory: 
 

• There is strong evidence to support the need for future research on the effectiveness of 
occupational therapy sensory- and motor-based interventions on children with FASD.  

• Further, Level I, randomized control trials with larger sample sizes and diverse 
populations are needed to show the effectiveness of sensory- and motor-based 
interventions for children with FASD and their caregivers. Overall, the current 
research is limited, and the lasting effects of interventions are unknown. Studies have 
had limited sample populations, and future studies should aim to increase the sample 
size for improved generalizability. There is a clear need for high-level evidence in this 
area. 

 
 
Review Process: 

• Students collaborated to form the focus question, which was reviewed and approved 
by the instructor. 
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• Students selected a peer-reviewed scholarly article to critically appraise. This article 
addressed and provided a foundation for the focus question. 

• The instructor reviewed and provided feedback to the appraisal. 
• Students conducted a comprehensive literature search for peer-reviewed scholarly 

articles using key terms to identify studies that addressed the focus question. 
• The instructor was consulted to broaden the focus question in order to identify more 

peer-reviewed scholarly articles. 
• A literature review was conducted and submitted for feedback from the instructor. 

The instructor’s feedback was implemented on the evidence table. 
• Articles from the literature review were analyzed by students. Students identified 

studies of the highest level of evidence that followed inclusion criteria. 
• The instructor provided feedback on the evidence table, which was implemented 

through modifications to the original document by the students. 
• Students considered and incorporated all feedback from the evidence table and 

previous assignments to complete the critically appraised topic assignment. 
 
Procedures for the selection and appraisal of articles: 

Inclusion Criteria: 
• Level I, II, and III studies 
• Articles that are within the last ten years 
• Pediatric population with a diagnosis under the FASD umbrella 
• Interventions incorporating sensory- or motor-based activities provided to children 

(<18 years) 
 
Exclusion Criteria: 

• Level IV and V studies 
• Articles older than 10 years  
• Articles appraised in systemic reviews 
• Systemic reviews that did not include analysis of the pediatric FASD population 
• Articles that did not align with the population, intervention, or outcome for our focus 

question (i.e., Zarnegar et al., 2016) 
 
Search Strategy: 

Categories Key Search Terms 
Patient/Client Population fetal alcohol syndrome (FAS); prenatal alcohol exposure; 

fetal alcohol spectrum disorder (FASD); alcohol related 
neurodevelopmental disorder (ARND); teratogenic effects; 
prenatal substance exposure; partial fetal alcohol syndrome 
(pFAS) 

Intervention sensory motor integration or sensory stimulation; sensory 
processing; sensory modulation disorder; sensory activities; 
sensory integration (SI); motor activities; motor 
intervention; motor performance; motor-based 

Outcomes self-regulation; emotional regulation; regulation; sensory 
processing; self-regulation interventions; sensory 
modulation; executive functioning; memory; self-control; 
flexible thinking; motor functioning; motor performance; 
inhibitory control; shifting; flexibility 
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Databases and Sites Searched 

• Academic Search Premier  
• CINAHL Complete  
• Cochrane Library  
• Google Scholar  
• Medline  
• PubMed  
• PsychINFO  
• JAMA Evidence 

 
Quality Control/Peer Review Process: 

• The students collaborated to develop a focus question. The course instructor was 
consulted throughout the research process to refine the intervention and outcome to 
identify higher quality articles.  

• The library staff was used to help locate the full text of articles not available online. 
• The students worked collaboratively to complete the literature review and met prior to 

submitting it to review and approve the assignment. 
• The instructor provided feedback on the literature review assignment. Feedback was 

given to the students to identify articles that best supported the focus question. 
• Students collaborated to develop and complete the evidence table. 
• Students met prior to submitting the evidence table to review and approve the 

document. 
• The instructor reviewed and provided feedback on the evidence table. 
• The students consulted with the instructor to ask questions about the critically 

appraised topic. 
• The students collaborated to implement the instructor’s feedback on the critically 

appraised topic. 
• Students met prior to submitting the critically appraised topic to review and approve 

the assignment.  
 
Results of Search: 

Summary of Study Designs of Articles Selected for Appraisal: 

Level of 
Evidence 

Study Design/Methodology of Selected Articles Number of Articles 
Selected 

I Systematic reviews, meta-analysis, randomized 
controlled trials 

1 

II Two groups, nonrandomized studies (e.g., cohort, 
case-control) 

2 

III One group, nonrandomized (e.g., before and after, 
pretest, and posttest) 

3 

IV Descriptive studies that include analysis of outcomes 
(single subject design, case series) 

0 

V Case reports and expert opinion, which include 
narrative literature reviews and consensus statements 

0 

 Qualitative Studies 0 
  TOTAL: 6 
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Limitations of the Studies Appraised: 

Levels I, II, and III 
All articles included in this appraisal were Levels I, II, and III. Significant limitations 
found regarding these studies are as follows.  

• Study participant sample sizes were small, limiting the intervention studies' 
generalizability and outcomes (Makela et al., 2019, Level III; Pritchard Orr et 
al., 2018, Level II; Wanger et al., 2020, Level III; Wilczynski & Zawada, 
2015, Level III). 

• There were limited age ranges of study participants making the data difficult 
to generalize to all children with FASD (Reid et al., 2019, Level II; 
Wilczynski & Zawada, 2015, Level III). 

• The participant populations were limited and are not generalizable to the 
broader population of children with FASD (Ordenewitz, 2021, Level I; 
Pritchard Orr et al., 2018, Level II; Reid et al., 2019, Level II). 

• There was potential maturation for both test-retest and participants within the 
studies (Pritchard Orr et al., 2018, Level II; Wilczynski & Zawada, 2015, 
Level III). 

• There was potential for co-interventions among study participants which 
impacts the reliability of study interventions (Makela et al., 2019, Level III; 
Pritchard Orr et al., 2018, Level II; Wanger et al., 2020, Level III; Wilczynski 
& Zawada, 2015, Level III).  

• Studies utilized parent or caregiver self-reporting tools for outcome measures 
(Reid et al., 2019, Level II; Wanger et al., 2020, Level III; Wilczynski & 
Zawada, 2015, Level III).  

• Study interventions were not always provided in a natural environment or with 
realistic social supports, limiting the study’s generalizability (Pritchard Orr et 
al., 2018, Level II; Reid et al., 2019, Level II).  

• There were changes or inconsistencies in the study designs, which impact the 
ability to replicate studies (Makela et al., 2019, Level II; Pritchard Orr et al., 
2018, Level II; Wanger et al., 2020, Level III). 

• The systematic review included articles up to 20 years old, which may 
incorporate outdated research (Ordenewitz, 2021, Level I). 

• There were a limited number of randomized control trials (n=25) for research 
on interventions for children/adolescents with FASD to include in the 
systematic review (Ordenewitz, 2021, Level I). 

 
Biases were also identified for the chosen studies.  

• There was experimenter bias in several studies because researchers, parents, 
and teachers were not blind to the interventions or treatment groups. 
Experimenter bias was also identified in some studies as the authors did not 
identify the interventionalist in the article. (Makela et al., 2019, Level III; 
Pritchard Orr et al., 2018, Level II; Reid et al., 2019, Level II; Wagner et al., 
2020, Level III; Wilczynski & Zawada, 2015, Level III). 

• Co-intervention bias may have occurred among study participants if the 
intervention and control groups received additional therapy or treatment not 
identified in the study (Makela et al., 2019, Level III; Pritchard Orr et al., 
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2018, Level II; Wanger et al., 2020, Level III; Wilczynski & Zawada, 2015, 
Level III). 

• Parents or caregivers of the children with FASD reported measures, which 
poses the risk of memory or recall bias influencing the outcomes of this study 
(Reid et al., 2019, Level II; Wanger et al., 2020, Level III; Wilczynski & 
Zawada, 2015, Level III)). 

• There was measurement bias resulting from parents or caregivers completing 
self-reporting measures (Reid et al., 2019, Level II; Wanger et al., 2020, Level 
III; Wilczynski & Zawada, 2015, Level III)). 

• There was timing bias due to both participants' potential maturation and test-
retest (Pritchard Orr et al., 2018, Level II; Wilczynski & Zawada, 2015, Level 
III). 

• There were different researchers or interventionalist administering 
interventions to study participants, or the interventionalist was not identified in 
the study. This variability allows for potential bias with the delivery of 
interventions (Pritchard Orr et al., 2018, Level II; Reid et al., 2019, Level II).  

• In many studies, additional treatments were not identified nor restricted, 
allowing for co-intervention bias.  Co-interventions impact the interventions' 
effectiveness since participants receive other services or treatment (Makela et 
al., 2019, Level III; Pritchard Orr et al., 2018, Level II; Wanger et al., 2020, 
Level III; Wilczynski & Zawada, 2015, Level III). 

 
 
Levels IV and V 

N/A 
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