
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supportive Evidence 
for the Use of Oral Sensory-Motor Methods 
to Remediate Speech Sound Productions 

 
(#3) 

Extensive Research Data 

 

Char Boshart, M.A., CCC-SLP 
SpeechDynamics.com 

Char@SpeechDynamics.com 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

“Although some have tirelessly tried to restrict and denigrate oral motor therapy as 
only the haphazard use of play-tools to generate speech sounds, there is much 
more to the methodology of working with the mouth and its components, as the 

positive research results indicate.  All clients and their needs are unique—as our 
therapy must be.  Oral motor therapy is malleable and adaptive, but each one of 

us must know what we’re doing, and why.” 
-- Char Boshart, M.A., CCC-SLP 
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Welcome!  Glad you’re here! 
 
You’re holding in your hand a document that is one part of a series.  The following details how the 
documents and the podcasts are grouped. 
 
The Perfect Oral Motor Storm is organized in Five Waves, i.e. information that details the progressive 

events that occurred and accumulated over the past two decades into the tsunami known as the 

oral motor controversy.   

 

The information is available in two formats:   

▪ Printed Documents (Welcome + Five Waves + The New Wave), and  

▪ Five Podcasts that were presented on The Speech Link 

 

The Perfect Oral Motor Storm series is sequenced and grouped in the following manner: 

 
#1:  Document and Podcast 

Welcome to the Storm!  Goals, The Controversy, and The Assumptions 

 
#2:  Document and Podcast   

The First Wave:     Evidence Based Practice 

The Second Wave:   Dr. Lof’s Survey 

The Third Wave:    Dr. Forrest’s Study 

 
#3:  Document and Podcast 

The Fourth Wave:    Extensive Research Data 

 
#4:  Document and Podcast 

The Fifth Wave:  Dr. Lof’s Five “Theoretical Reasons to Question Using NSOME” 

▪ Reason #1:  Part-Whole Training and Transfer 

▪ Reason #2:  Strengthening the Articulatory Structures 

▪ Reason #3:  Relevancy of NSOME to Speech 

▪ Reason #4:  Task Specificity 

▪ Reason #5:  Warm-Up, Awareness, Metamouth  

 
#5:  Document and Podcast 

The New Wave:  A Case for Capability-Based Therapy 

 
 
 
 

Free Podcasts are available at The Speech Link on iTunes, PodBean, TuneIn and Stitcher. 

Podcourses are available at SpeechTherapyPD.com; includes CEUs and the printed documents. 
All documents are free and available at SpeechDynamics.com/articles. 

Organization 

 



 
 
 
 
 
 

Although I typically don’t share all of this I want you to know where I’m coming from.  Following are 
personal details about my background and experience. 
 
In the 1970s, one of my favorite under-grad professors gave us each a small book he had written on the 
oral resting posture.  It made sense, I was intrigued, and he inspired me to move forward on a path of oral 
investigation for the next 40+ years. 
 
Over the course of those years,  
 

▪ I received my Master’s in Speech-Language Pathology from Western Michigan University where I 
was honored to have Dr. Charles Van Riper as my professor. 

 
▪ I returned to my alma mater, Loma Linda University, and taught articulation and language 

courses full-time, for several years; I was the department chair for two years.  Also, during that 
time, in the evening I saw clients of all ages and disorders.  I loved being able to share first-hand 
therapy knowledge with my college students. 

 
▪ Although I loved teaching, I realized therapy was my calling.  After leaving the university life, I 

worked in the schools and did private practice at night.  I became interested in the oral stage of 
swallowing, commonly known as “tongue thrust.”  I had the distinct pleasure of studying one-on-
one with Dr. Marv Hanson in his office in Utah and became a certified orofacial myologist through 
the IAOM. 

 
I learned that researching and studying about therapy was also my calling, and very exciting.  I became 
extremely interested in the oral physiological workings—including the hard tissue, soft tissue, and 
respiration—of speaking, swallowing, and chewing.  Since the oral mechanism is a crossroads of 
disciplines, I branched out from speech pathology.  I studied and picked the brains of those at the Loma 
Linda School of Dentistry in pediatrics, orthodontics, and maxillo-facial, became a frequent visitor over a 
two-year period and learned all about muscles with Dr. Raymond Hall at Loma Linda University School of 
Physiology and Pharmacology, I attended occupational therapist seminars where I was the only SLP, and 
spent many hours duplicating journal articles at the Del Webb Library, and reading and studying them. 
 
Then I met Pam Marshalla at an ASHA Convention.  We hit it off, compared notes, and amazingly we 
were on a similar “oral motor” track.  She asked me to do seminars with her Innovative Concepts 
company.  She, also, asked me to write a “handbook” of my course content to share with the attendees.  I 
didn’t have one of those and I had never written anything.  But I had acquired numerous resources and a 
ton of knowledge.  It took me well over a year to pull it all together.   
 
That was 1993.  I spoke for Pam’s company, then started my own company, Speech Dynamics, Inc., in 
1995.  Since that time, my best estimate is that I’ve given over 1300 one- and two-day seminars and 
presentations at conventions.  It’s been my distinct privilege to meet and talk with thousands of dedicated, 
intelligent, competent speech-language pathologists who do incredible therapy.  I have such admiration 
for the men and women in our field. 
 
Little did I know that this introverted person that I am, would one day travel, meet so many great people, 
schlep through airports, do seminars and videos, and write books, articles, blogs, and host podcasts. 
 
The therapy that I’m passionate about, applied with hundreds of children and adults, and have studied for 
so long is under attack.  It’s my pleasure to not only defend it but explain and support why oral motor 
therapy is not only effective but is the heart of speech therapy. 

Char 
Boshart 
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“Frequent publication is one of the few powerful methods at a scholar’s disposal to demonstrate academic talent 
to peers. Successful publication of research brings attention to scholars and their institutions.  This in turn may 
bring in more funding for the institute and also ensures an individual’s progress through their field.  Academic 
institutions and universities frequently use the number of publications to an individual’s credit as the measure of 
competency.  Administrators are increasingly using this as the criteria during recruitments.  …There is immense 
pressure to publish.  The phrase “Publish or perish” initially coined by Coolidge in 1932 is now becoming a 
harsh reality.”    -- Rawat and Meena, 2014 

 
We laid the base in the first installment, Goals, The Controversy, and The Assumptions.  Then in the First Three 
cumulative Waves of anti-oral motor sentiments, we discuss the role of Evidence-Based Practice in the 
controversy, as well as Dr. Lof’s 2008 nationwide NSOMEs survey that emphasized his biased conclusions, and 
the Third Wave, Dr. Forrest’s 2008 questionable comparison study of ten children.   
 
Now, the Fourth Wave:  Extensive Research Data.  A huge wave of many like-minded derogatory articles was 
published in 2008 and 2009. 
 
First, for accuracy and interpretation, let’s semantically clarify an important word: “motor,” as in, oral motor. 
 
Two Interpretations 
 
How one interprets the meaning of the word “motor” can impact one’s philosophy and therapeutic choices.   
 

▪ Interpretation #1, Neuromuscular Therapy:  To those who work with individuals with known oral muscle 
impairments, e.g. acquired apraxia and/or dysarthria, cerebral palsy, dysphagia, etc., therapy on the 
muscle’s substance is important (e.g., building strength, range of motion, stretching the muscles, etc.). 

 

▪ Interpretation #2, Movement Therapy:  To those who work with individuals with idiopathic (unknown 
etiologies) motor impairments, e.g. childhood apraxia and/or dysarthria, and children with “other” 
characteristics (that fall within Dr. Shriberg’s new classification “Speech Motor Delays”) that impact their 
speech production, working with the movement and placement of the muscles is important. 

 
My sense is that some researchers universally and automatically interpret the word “motor” and “oral motor 
therapy needs” as working on the muscle’s substance, i.e. doing neuromuscular therapy.  Therefore, when 
SLPs do oral motor therapy with speech sound children with idiopathic speech delays the researchers believe 
it’s folly.  When in fact, when working with individuals with idiopathic speech delays many SLPs focus on 
generating the child’s oral sensory-motor/movement capabilities to generate speech movement production 
patterns.  Keep in mind, this is not always clear-cut; sometimes in the individuals we work with, there is overlap. 

 
Introductory Articles in the Early 2000s 
 

The Fourth Wave represents the preponderance of research publications within a short time frame.  It was 
overwhelming.  I don’t know if it was orchestrated, but the extreme number of articles that all focused on one 
topic—oral motor—was astounding.  At least 16 journal articles (I personally call them the “sweet sixteen”) were 
published in 2008 and 2009 that questioned, at best, or disparaged at worst, oral motor.  The sixteen are listed 
in a separate bibliography at the end of this document.   
 

Leading up to the “sweet sixteen” there were surprisingly few articles that disparaged the use of oral motor 
therapy to remediate speech sound delays.  Some articles, however, did express concern about the use of non-
speech tasks to assess and treat motor speech disorders (i.e., adult apraxia and dysarthria).   

 Extensive Research Data 
Char Boshart 

The Perfect 
Oral Motor 

Storm: 
The Fourth 

Wave 
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Dr. Lof specifically mentions five references in his 2008 NSOMEs survey article on page 393: 
 

“EBP creates an interesting predicament because the efficacy of NSOMEs [e.g. random blowing and cheek-
puffing among other arbitrary activities] has been questioned based both on empirical data and on the basic 
underlying assumptions for their use (Clark, 2003, 2005; Forrest, 2002; Kamhi, 2006; Lof, 2003). 

 
Dr. Lof sets these five articles as the basis for his NSOME (i.e. arbitrary activities, as indicated in his 2008 
article) concerns that had not been proven effective in the laboratory setting.  So, I specifically zeroed-in on 
these five documents anticipating that I would read studies on therapy that used those types of NSOME 
arbitrary oral activities, or, solid explanations that questioned their use.  I did not find any controlled trials, and 
there was only brief reference to the types of arbitrary activities/exercises that Dr. Lof referred to.  They did not 
use the term NSOME.  They did express concerns and questions about oral motor use, as well as other therapy 
techniques.  I also found, however, positive and detailed descriptions of how to do oral motor tasks with 
individuals with motor-based disorders (i.e. activities that may be effective with adult apraxia, dysarthria, and 
dysphagia).   
 
I’ll briefly review the first four above mentioned articles.  Ostensibly, they helped shape Dr. Lof’s and Dr. 
Watson’s views of oral motor.  Also, they lead up to the “sweet sixteen” articles published in 2008 and 2009. 
 
 
Heather Clark, 2003, Neuromuscular Treatments for Speech and Swallowing: A Tutorial 
 
I my opinion, Dr. Clark is the go-to researcher (and therapeutic instructor) for working with known oral muscle 
impairments—acquired apraxia, dysarthria, and dysphagia.  In this 2003 “tutorial” article, in reference to 
evidence-based practice and therapy, she explains: 
 

“At least two strategies are available to clinicians selecting management techniques for specific individuals.  
The approach that is advocated by evidence-based practice is to refer to research reports describing the 
benefits of a particular treatment.  The question asked in this case is, ‘Is this treatment beneficial?’  In the 
absence of adequately documented clinical efficacy, clinicians may select treatments based on theoretical 
soundness.  The question asked in this case is, ‘Should this treatment be beneficial?’  This second method 
of treatment has potential for success if the clinician has a clear understanding of both the nature of the 
targeted impairment and the therapeutic mechanism of the selected treatment technique.” 

 
For the remainder of the article, she tutors us about muscles and muscle impairments (weakness and disrupted 
muscle tone), as well as neuromuscular treatments (active exercises and passive exercises).  It’s an excellent 
theoretical and therapeutic article. 
 
 
Heather Clark, 2005, Clinical Decision Making and Oral Motor Treatments (an ASHA Leader Article) 
 
This more informal ASHA Leader article is similar to her 2003 journal article.  Toward the beginning, she states: 
 

“Although the rationale for adopting oral motor techniques varies depending on the specific techniques and 
the clients for whom they are selected, I believe a basic philosophy leads to the adoption of any oral motor 
treatment.  That is, we know that speech and swallowing are motor behaviors (i.e., they involve movement) 
and that disrupted [via known or unknown neuromuscular impairments] or immature movement control 
[delayed development] may interfere with speech and swallowing effectiveness.   
 
Accordingly, we might expect that alleviating underlying motor impairments or facilitating motor system 
development [building capability] will bring about improved speech and swallowing function.  For this 
philosophy to lead to sound clinical decision-making, clinicians must have a thorough understanding of the 
nature of neuromuscular impairments as well as the treatments purporting to address such impairments.” 

 
She continues to enlighten us about muscle strength, tone, and endurance, as well as assessment, impact of 
impairments, and treatments.  Very informative.  Since that time, she has written other helpful articles on 
working with oral muscles. 
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Forrest, 2002, Are Oral-Motor Exercises Useful in the Treatment of Phonological / Articulatory 
Disorders? 
 
Dr. Forrest was one of the first to “review the extant [existing] studies of the relation between oral-motor 
exercises and speech production in children as well as to examine the motor learning literature to gain a broader 
perspective on the issue.”   
 
Following is her description/interpretation/definition of “oral motor exercise:” 
 

“A ubiquitous definition of what constitutes an oral-motor exercise does not exist; the term has been used to 
designate a variety of oral, lingual, and mandibular movements that range from articulator ‘wags’ to ‘push-
ups’ to activities that include blowing bubbles or on horns.”  

 
First, she reviews the “limited published evidence of the relationship of oral-motor proficiency and phonological/ 
articulatory disorders (PAD) remediation….” 
 
In her oral-motor review, she cited “only articles that included experimental controls….”  She cites two, and they 
both focused on myofunctional therapy for tongue thrust and /s/ (Overstake, 1976; Christensen and Hanson, 
1981).  They both reported positive results.  In a later section of this article, we’ll review the Christensen and 
Hanson article.  Dr. Forrest states, “Clearly there is a need for more experimental studies of the effect of 
nonspeech oral-motor treatment on changes in speech production.”  In fact, she was true to her word.  She and 
Iuzzini-Seigel conducted their comparison study in 2008, (see The Third Wave, Dr. Forrest’s Study). 
 
She also investigated studies on motor learning:  Part-whole speech training, the use of strengthening tasks with 
children in therapy, and the use of normal development patterns as a therapy guide.  These also happen to be 
three of Dr. Lof’s concerns (I don’t know who came up with these talking points first—Dr. Forrest or Dr. Lof.  It 
probably doesn’t matter; but they are coordinated in their views).  We’ll address and detail these concerns and 
others, in The Fifth Wave.  The use of developmental patterns in therapy will be addressed in the final 
document, The New Wave. 
 
 
Kamhi, 2006, Treatment Decisions for Children with Speech-Sound Disorders 
 
Dr. Kamhi’s article reads like a newsy “official” blog that was perhaps motivated by the induction of evidence-
based practice: “I came to see that EBP was much more than simply using research to guide clinical practice.”   
 
He continues, “…there are several myths that have become associated with EBP.  EBP is not simply using an 
intervention approach that has research support.  EBP is the integration of the best research with clinical 
expertise and client values.”   
 
And more, “Another myth about EBP concerns the nature of the evidence required to support a treatment 
approach.”  For example, he cites Ylvisaker (2004), “…the strongest evidence for a clinical decision is 
experimental validation with the particular client.  This evidence could come in the form of trial therapy, 
diagnostic teaching, or dynamic assessment.”  This statement reminds me of Dr. Lof’s survey results: 92.7% of 
the SLPs stated that they had observed improved nonspeech oral motor skills, and 86.3% had observed 
improved speech productions.  And yet, those positive results were not emphasized. 
 
Insightfully, he says that making treatment decisions is not easy.  “There is no simple prescription for choosing 
an intervention approach because clinical expertise and client values will vary.” 
 
The remainder of the article is divided into nine sections.  One section “Theoretical Perspectives” includes three 
paragraphs on the oral motor approach (that’s out of seven full pages).  Let’s focus on his oral motor portion.   
 
“The use of oral motor exercises is based on the assumption that poor oral motor control and/or strength 
contributes to poor articulation and that the complex motor coordination required for speech can be facilitated by 
breaking down this complex behavior into smaller units (Forrest, 2002).”  I would say that he’s interpreting 
“motor” and treatment as the first “motor” definition, i.e. neuromuscular/muscle substance therapy. He also 
briefly discusses the association between early oral development and speech development and how the two are 
not associated.  We will be covering the “part-whole” theory in The Fifth Wave. 
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And lastly, Dr. Kamhi cites concern over lack of evidence supporting the use of oral motor exercises.  He also 
cites Clark, 2003; Forrest, 2002; and Tyler, 2005, an article about preschoolers, phonology, and language 
disorders.  (Clark’s and Forrest’s articles were discussed in the above pages.) 
 
The above four articles (along with Lof’s 2003 article) represents the extremely weak research foundation that 
Drs. Lof and Watson put forward in their 2008 survey article as to the evidence against the use of oral motor 
therapy, or their term, NSOMEs.  This lack of foundation is not only confusing, but disturbing. 
 

▪  ▪  ▪ 
 

Many researchers in 2008 and 2009 wrote unfavorably about oral motor.  The waves swelled into a flood of 
unconstructive negativity, in my opinion.  The “sweet sixteen” research articles propelled The Perfect Oral Motor 
Storm to a whole new level. 
 

The following discusses additional research within that approximate timeframe.  It includes research on oral 
motor, but also other relevant topics that impact SLPs who work with children every day, especially in the 
schools.  We’re covering a global view of research reviews in speech-language pathology. 
 

I believe as a result of EBP there has been a significant increase of evidence-based systematic literature 
reviews in our field.  The results on therapeutic approaches within these reviews have been mixed.  Some have 
not been as positive as one would hope, but all recommend a need for additional, substantive research.   
 
 

ASHA:  Evidence-Based Systematic Reviews (EBSRs) 
 

Since 2005, the American Speech-Language-Hearing Association (ASHA), in conjunction with ASHA members 
has conducted Evidence-Based Systematic Reviews (EBSRs).  EBSRs are “formal [and high quality] 
assessments of the body of scientific evidence related to a clinical question and describe the extent to which 
various diagnostic or treatment approaches are supported by the evidence….”   
 

Following are ASHA’s listed review categories (and number of review articles within each category as of 
September 2019):  Cognition (2), Fluency (1), Hearing (12), Language (9), Speech (2), Swallowing (11), Voice 
(2), and Service Delivery (2).  Here’s the link: https://www.asha.org/Research/EBP/EBSRs/.   
 

I’ve selected four Systematic Reviews (in addition to oral motor) that may be of interest to you; two are outlined 
briefly (fluency and auditory processing), and two are presented in greater detail (language therapy and service 
delivery models in the schools).  Then, we’ll address the oral motor research reviews.  While each one is 
interesting and pertinent to our needs as SLPs, do note that NONE express a conclusive evidence-base.  
 

Bottom-line:  It’s difficult to “prove” in a laboratory setting with research criteria and constrictions, that 
what we SLPs do in therapy is effective— WITHIN ANY TYPE OF THERAPY, WITHIN ANY DISORDER. 
 

The Fluency EBSR:  Effectiveness of Interventions for Preschool Children with Fluency Disorders:  A 
Comparison of Direct Versus Indirect Treatments, (Frymark, et al., 2010). 

▪ 22 electronic databases were searched between 2005 to 2010; two other reviews had been conducted 
by Bothe, et al., in 2006, and Herder et al., in 2005. 

▪ 62 abstracts were initially identified and reviewed; 4 met preliminary inclusion criteria.  Upon review of 
the full texts, two more were eliminated. 

▪ They posed six clinical questions to the remaining two articles. 
▪ Conclusion: “Currently, there is insufficient evidence to support or refute the use of a direct intervention 

approach over an indirect approach in the treatment of preschool-aged children with fluency disorders.” 
 

The Auditory Processing EBSR:  Auditory Processing Disorder [APD] and Auditory/Language Interventions:  
An Evidence-Based Systematic Review, (Fey, et al., July 2011). 

▪ 28 electronic databases were searched and yielded 25 studies for analysis. 
▪ Results: “Some support exists for the claim that auditory and language interventions can improve 

auditory functioning in children with APD and those with primary spoken language disorder.” 
▪ Conclusion: “The evidence base is too small and weak to provide clear guidance to SLPs faced with 

treating children with diagnosed APD, but some cautious skepticism is warranted until the record of 
evidence is more complete.  Clinicians who decide to use auditory interventions should be aware of the 
limitations in the evidence and take special care to monitor the spoken and written language status of 
their young clients.” 

The Fourth Wave:  Extensive Research Data – Page 7 of 18 

https://www.asha.org/Research/EBP/EBSRs/


Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

The following are literature reviews for Language Therapy, Service Delivery, and Oral Motor Therapy:  
 

▪ Cirrin and Gillam, 2008, Language Intervention Practices for School-Aged Children with Spoken 
Language Disorders:  A Systematic Review 
 

▪ Cirrin, et al., 2010, The EBSR:  Effects of Different Service Delivery Models on Communication 
Outcomes for Elementary School-Age Children 
 

▪ The Evidence Base Reviews for Oral Motor Therapy 
1. McCauley, et al., 2009, EBSR:  Effects of Nonspeech Oral Motor Exercises on Speech 
2. Lass and Pannbacker, 2008, The application of evidence-based practice to nonspeech oral motor 

treatments. 
 

Please note, the following excellent articles are not included:  Drs. Lee and Gibbons’ 2015 Oral Motor 
Treatment Review, Dr. Kent’s 2015 Narrative Review, and Dr. Maas’ 2017 Speech and Nonspeech article.  All 
three are extremely informative and supportive of a more physiological therapeutic view.  This document, 
however, only includes articles published within a specified time frame (around the years 2008, 2009, as well as 
2010), to exemplify the “wave” of the number and type of articles that emerged within that short time period. 

 
The Evidence-Base Review for Language Therapy 
 
During the time when numerous anti-oral motor articles were being written and when EBP came into vogue, a 
comprehensive analysis of language intervention studies was done by Cirrin and Gillam in 2008.  If you work 
in the schools, you’ll may want to read this article in its entirety.   
 
They detailed a systematic review of articles published since 1985 on the outcomes of language intervention 
practices for school-aged students with spoken language disorders.  To be included in the research review:   
 

▪ The students had to be school-aged (K-12) with language disorders as a primary disorder; students with 
secondary language and communication problems (autism, for example) were excluded. 
 

▪ The study had to be one of the following design types:  Randomized clinical trials (RCTs), meta-analysis 
of RCTs, and systematic reviews of RCTs (referred to as Level 1 evidence); nonrandomized comparison 
studies; or multiple-baseline single-subject design studies (referred to as Level 2 evidence).   

 
Initially, they located 593 published reports, but only 21 studies met all four of their selection criteria.  Eleven of 
the studies limited participants to children in kindergarten and first grade.  The results were tenuous, at best: 
 

▪ “Our search yielded only 3 Level 2 studies of interventions designed to treat aspects of syntax and 
morphology in school aged children.” 

 

▪ “Our search yielded 6 studies of interventions designed to treat aspects of semantics, vocabulary, 
concepts, and word finding in school-age children.  All 6 studies were Level 2 nonrandomized 
comparison studies.” 
 

▪ “Our search yielded only 2 studies of interventions designed to treat aspects of pragmatics, 
conversation, discourse, and narratives that met our criteria.” 

 

▪ “No studies were located that examined the efficacy of language intervention with students with 
language disorders in middle grades or in high school.  This is a major gap in the language intervention 
evidence base and is especially problematic for SLPs in school settings.” 

 
They identified several other gaps: 
 

▪ “Only two of the 21 studies examined the maintenance of treatment effects.  The lack of research on 
whether various language interventions produce lasting positive effects in school-age children is a major 
gap. Proof…is especially critical as SLPs face increasing mandates to demonstrate their effectiveness.” 
 

▪ “Another major gap in language intervention outcome research for school-age children is in the area of 
narrative treatment strategies.  Given the theoretical and practical importance of student’s narrative 
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skills to literacy, it is surprising that we found no Level 1 or 2 studies that investigated the effects of 
narrative-based interventions with school-age students.” 
 

▪ “The lack of evidence that relates to the use of curriculum-relevant materials and general education 
standards in language intervention, and on the effects that language therapy has on students’ progress 
in the general education curriculum (reading, writing, math), is especially problematic for SLPs who work 
in schools.” 

 
▪ “Another major gap in the evidence is that no studies were found that examined the amount and 

frequency of intervention required to make significant progress on language targets for the child in 
schools.” 

 
Cirrin and Gillam concluded, “The fact that only 21 studies [out of 593] met our criteria means that there is 
relatively little evidence supporting the language intervention practices that are currently being used with school-
age children with language disorders.”  They discussed the clinical implications. 
 
To their credit, they did not tell therapists to stop doing language therapy because it’s not supported in the 
research.  Thank you for that.   
 
 

The Evidence-Base Systematic Review for Service Delivery 
 
The purpose of the investigation (Cirrin, et al., 2010) was to conduct an Evidence-Based Systematic Review 
(EBSR) of peer-reviewed articles from the last 30 years about “the effect of different service delivery models on 
speech-language intervention outcomes for elementary school aged students.”  An EBSR is a comprehensive 
overview of the scientific literature on a specific clinical question; in this case, a set of 16 questions. 
 
“…According to the ASHA 2008 Schools Survey data, the pullout model continues to be the most prevalent 
model used by SLPs in elementary schools.” 
 
Method 
 
A systematic search of the literature was conducted between September 2007 and of February 2008.  Thirty-
seven electronic databases were explored, and they “asked” 16 clinical questions.  Here are the questions: 
 

▪ For elementary school age children (5-11 years), what is the influence of the speech language 
pathology service delivery model on:  1. vocabulary, 2. functional communication, 3. speech sound 
production and intelligibility, 4. social communication, 5. language and literacy, 6. narrative discourse, 7. 
curriculum standards, 8. referral of rates to special education, 9. the appropriate use of language 
facilitation techniques by parents, teachers, assistants, caregivers, etc.? 

 
▪ For elementary school-aged children (5-11 years), what is the influence of the frequency/intensity of 

speech language pathology services on: 10. vocabulary, 11. functional communication, 12. speech 
sound production and intelligibility, 13. social communication, 14. language and literacy, 15. narrative 
discourse, and,16. curriculum standards? 

 
To be included the studies had to meet the following four selection criteria items.  The studies had to: 
 

▪ Contain original data that specifically addressed one or more of the 16 clinical questions. 
▪ Be published after 1975 in peer-reviewed journals and be written in English. 
▪ Use one of the following design types: randomized clinical trial (RCT), meta-analysis of RCTs, and 

systematic review of RCTs; nonrandomized comparison study; or multiple baseline single subject 
design study. 

▪ Studies had to include children ages 5 to 11 years of age. 
 
They originally identified 462 articles and 255 made the initial cut.  Full text articles were reviewed and 250 were 
excluded when they did not address one or more of the clinical-questions or did not use an experimental design.  
A total of five studies remained that matched all inclusion criteria. 
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Results 
 
Of the five studies:   
 

▪ Three addressed the influence of a service delivery model on vocabulary skills,  
▪ One addressed the influence of a service delivery model on functional communication, and 
▪ Three addressed the influence of a service delivery model on language and literacy outcomes.   

 
Two of the studies addressed more than one of the clinical questions.  No studies were found relevant to the 
remaining 13 clinical questions. 
 
Clinical Implications 
 

Based on the results, direct speech and language intervention procedures implemented in classroom settings 
have not been tested adequately to determine their effectiveness.  Some evidence suggests that classroom-
based services are at least as effective as pullout intervention for vocabulary and may facilitate generalization of 
new skills to other natural settings. 
 
Filling Gaps in the Evidence Base 
 

▪ “They found no studies that met the criteria that investigated outcomes for students who received 
regularly scheduled direct intervention services in their general or special education classroom 
compared with treatment of the same type of intensity in pullout settings.  This was surprising given the 
amount of literature and expert opinion articles promoting classroom-based intervention models.” 

 

▪ “Research is also needed to identify the optimal combination of service delivery variables to fit different 
needs of different students.” 

 

▪ There has been almost no systematic study as to the effects of the frequency, number, or length of 
speech language treatment sessions, treatment intensity, or how different schedules of service affects 
the student’s communication performance. 

 

▪ In addition, they were surprised to find that even the basic question of speech and language treatment 
in group therapy vs. individual therapy remains largely unanswered. 

 
Conclusion 
 

“The current evidence base does not justify any broad conclusions about which service delivery models are 
preferable for which the elementary school-age children with which specific communication needs.  The optimal 
combination of service delivery variables, such as intervention setting, dosage, and service provider roles, is 
likely to differ for individual children.” 
 
 

The Evidence-Base Reviews for Oral Motor Therapy 
 

There are those that assume that the topic of oral motor is the only type of therapy that relates to the often-
repeated phrase, “there’s no evidence to support this type of therapy.”  No. Sadly, if we look at literature reviews 
on other topics (like those above) there’s very little quality research evidence to support much of what we do 
with our kids and adults every day.  Hopefully the research designs, results, and our therapy, improves. 
 

I do have to say, oral motor is the one topic that has advanced to a whole other level of scrutiny and into a 
perfect storm, if you will, i.e. from “debate” to “controversy” to “a battle,” as stated by Kamhi (2008):  “I hope that 
the guest editor [Gregory Lof] of this issue will continue to lead us in the ongoing battle to reduce the 
widespread and indiscriminate use of NSOMEs.”   
 

It is my opinion that the “NSOME” escalation has widened the gap between professors/researchers and 
therapists/clinicians.  This has been and is detrimental to those in our field and our clients. 
 

▪   ▪   ▪ 
 

Let’s move into the oral motor reviews.  Two literature review articles on “nonspeech oral motor treatment” are 
summarized and critiqued below.  One is a 2008 review, one is a 2009 review; let’s begin with the 2009 review.  
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1. McCauley, R.J., Strand, E., Lof, G.L, Schooling, T., Frymark, T.  (2009). 
Evidence-based systematic review:  Effects of nonspeech oral motor exercises on speech. 
 

2. Lass, N.J., Pannbacker, M.  (2008).   
The application of evidence-based practice to nonspeech oral motor treatments.  

 
 

1. McCauley, R.J., Strand, E., Lof, G.L, Schooling, T., Frymark, T.  (2009) 
Evidence-based systematic review:  Effects of nonspeech oral motor exercises on speech. 

 
“Because of the absence of systematic reviews on the effectiveness of [oral motor exercises] OMEs (at the 
conception of this series), the documented interest by clinicians in OMEs, and controversies about their use with 
a variety of populations, a systematic review on this topic was considered timely.  Systematic reviews are one of 
the highest forms of evidence for answering clinical questions.” 
 
Purpose 
The purpose of this review was to examine the current state of evidence for the use of OMEs in speech 
treatment.  “This article focused solely on the impact of OMEs on speech; in particular, it focused on three 
clinical questions concerning outcomes commonly addressed in clinical practice: 
 

1. What is the influence of OMEs on speech physiology (e.g., acoustic, kinematic, and articulatory 
placement? 

2. What is the influence of OMEs on speech production (i.e., perceptual accuracy)? 
3. What is the influence of OMEs on functional speech outcomes, where functional speech outcomes 

were measures addressing the impact of the speech production errors on communication (i.e., 
intelligibility)?” 

 
They used the following definition:  “OMEs were operationally defined as nonspeech activities that involve 
sensory stimulation to or actions of the lips, jaw, tongue, soft palate, larynx, and respiratory muscles that are 
intended to influence the physiological underpinnings of the oropharyngeal mechanism to improve its functions.  
They may include activities described as active muscle exercise, muscle stretching, passive exercise, or 
sensory stimulation.”  Good. 
 
Method 

▪ The systematic literature search was conducted within the years from 1960 to 2007 (47 years). 
▪ Criteria:  must have been published in a peer-reviewed journal, written in English, and contained original 

data addressing one or more of the clinical questions.  Studies that incorporated mixed treatments were 
excluded. 

▪ Searched within 21 electronic databases and other sources using 71 key words that related to OMEs. 
▪ A total of 899 citations were initially identified.  Of those, 553 were excluded because they were not a 

study or did not address one or more of the clinical questions; that left 346 citations.  Of those, 250 were 
excluded because interventions did not meet the definition of oral motor exercises, or mixed treatment 
was provided, or they did not address one or more of the clinical questions; that left 96.  The final cut 
yielded 15 studies that met the full criteria. 

 
Results 
“Of the 15 studies that met the inclusion criteria, 8 addressed the effects of OME on speech physiology 
(Question 1), 8 addressed sound production (Question 2), and 5 addressed functional speech outcomes 
(Question 3).  This total exceeds 15 because several studies addressed more than one of the clinical 
questions.” 
 
Discussion (verbatim and paraphrased) 
“The difficulty of examining OMEs and speech production is multifold. 
 

▪ Very few articles have been published examining the efficacy of nonspeech oral motor activities toward 
improving speech production. 

▪ Many articles could not be included; they targeted the use of OMEs with other treatment approaches. 
▪ Several narratives were not included; they provided a summary of techniques but did not address the 

efficacy of any particular approach. 
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▪ Even within the small corpus of studies, there are problems interpreting the results.  There is much 
variability among the populations, types of OMEs, and outcomes investigated.  For example, 

o The participants ranged from infants to elderly adults. 
o The participants exhibited a wide variety of medical diagnoses and communication disorders, 

including mild articulation disorder, Down syndrome, cerebral palsy, stroke, cleft palate, 
traumatic brain injury, tongue thrust, and oral or oropharyngeal cancer.   
 

▪ The types of OMEs and interventions used in these studies were equally diverse: 
o Oral stimulating plates,  
o Myofunctional therapy,  
o Range of motion exercises,  
o Strengthening exercises,  
o Sensory stimulation, and  
o Blowing/sucking exercises.” 

 
“Attempting to generalize the findings of such a disparate group of studies for clinical decision making is not only 
problematic but ill-advised.” 
 
Conclusions 
“Insufficient evidence to support or refute the use of OMEs to produce effects on speech was found in the 
research literature.  Discussion is largely confined to a consideration of the need for more well-designed studies 
using well-described participant groups and alternative bases for evidence-based practice.” 
 
As mentioned in the discussion section, the Lass and Pannbacker literature review article (2008; see below) 
was published as this article was being finalized.  Although both articles addressed similar topics, the overlap 
between the two was minimal.  Of the 15 studies included in Lass and Pannbacker’s article, only 3 are common 
to this EBSR. 
 

Boshart’s Critique 
 
I must admit, I’m not surprised at the diversity:  of clients/participants (age, diagnoses and disorders), and the 
range and variability of types of oral motor techniques.  This EBSR underscores the wide range of how oral 
motor is interpreted and can be applied.  The following statement is admittedly an over-generalization but is not, 
I believe, too far from the truth, “oral sensory-motor techniques can be modified and applied with anyone who 
has a mouth.”  When you’re a therapist, that’s a positive thing. 
 
I’ve chosen to briefly summarize 3 of the 15 EBSR Studies:  a. Carlstedt, at al., (2007); b. Ray (2002); and 
c. Logemann, et al., (1997).  Each study was quite different from the others; they included:  two-year old Down 
Syndrome kids, young adults with misarticulations, and older adults with head/neck cancer. 
 
a. Carlstedt, et al.  (2007; one SLP and two dentists; a longitudinal study conducted in Sweden) 

 
▪ Purpose:  To study the effects of palatal plate therapy on oral motor function during a 4-year treatment 

period.   
▪ Patients:  Twenty children with Down Syndrome, mean age 24 months. 
▪ Procedures:  Each of the 20 children were randomly assigned to a palatal plate group (9 kids), or to a 

control group with no palatal plate (11 kids).  All children in both groups had been enrolled in the same 
orofacial physiotherapy program from birth.  Orofacial muscle function was documented using videos of 
the face at baseline, and after 1 year, and after 4 years.  The palatal plate contained a “stimulating 
button anterior to the A-line to influence tongue position and increase tongue activity.” 

▪ Results:  After one-year there was significant improvement in mouth closure and in reduction of tongue 
protrusion.  These variables also increased after 4 years, but not significantly. 

▪ Conclusion:  The results indicate that palatal plate therapy in combination with orofacial physiotherapy 
may have beneficial long-term effects on oral motor function in Down Syndrome children. 

 
Interesting comment by Carlstedt, et al.: “Continuous orofacial stimulation at an early age is important for Down 
Syndrome children.  In Sweden this is initiated and performed by speech and language pathologists in 
habilitation centers.” 
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b. Ray, J.  (2003); Effects of orofacial myofunctional therapy on speech intelligibility in individuals with 
persistent articulatory impairments 

 
This study examined the effects of orofacial myofunctional therapy (OMT) on speech intelligibility in adults with 
persistent articulation impairments. 

 
▪ Clients:  Six adults; between 18 to 23 years of age 
▪ Therapy:  Received myofunctional therapy for six weeks 
▪ Results:  Five out of six clients made significant progress in changing their oral postures and speech 

sound production across all three speech production tasks:  single words, sentences, and spontaneous 
speech.  Speech intelligibility increased significantly in all clients except the one diagnosed with 
developmental apraxia of speech. 

▪ Discussion:  “Orofacial myofunctional therapists, SLPs, and other professionals need to rule out 
underlying orofacial myofunctional variables when targeting speech sounds for intervention.  Speech 
production tasks may be considered as important measures to understand the efficacy of OMT in 
clinical settings.” 
 

c. Logemann, et. al.  (1997); Speech and swallowing rehabilitation for head and neck cancer patients 
 
“Surgical procedures to remove cancers in the oral cavity and oropharynx typically restrict the motion of 
remaining lingual and oral tissues.” 

 
▪ They conducted a pilot study of ROM [Range of Motion] exercises for speech and swallowing with 102 

surgically treated oral and oropharyngeal cancer patients. 
▪ All 102 received therapy for speech, and 92 also received therapy for swallowing for 3 months. 
▪ All were given instructions (by their SLP) on how to perform ROM exercises for the lips, tongue, jaw, 

and larynx, as well as other types of therapy for speech and swallowing.  The patients were asked to do 
the tasks 5-10 minutes, 10 times daily, if possible.  They were seen for follow-up. 

▪ Data was collected at 1 month and 3 months on:  Understandability of speech; percent accuracy of 
consonant sounds; oropharyngeal swallow efficiency [OSPE) on liquid; and OSPE on paste. 

▪ Results: “Significant differences were found between the two groups of patients with respect to both 
global swallowing measures.  Differences in speech intelligibility approached statistical significance.  In 
all three measures, patients who performed ROM exercises exhibited significantly better function, as 
compared with those who did not do the exercises.” 

 

 

2. Lass, N.J. and Pannbacker, M.  (2008); The application of evidence-based practice to nonspeech oral 
motor treatments 
 

Lass and Pannbacker propose the following definition, or perhaps description, of nonspeech oral motor 
treatments (NSOMTs):  “NSOMTs focus on nonspeech movements of the speech mechanism such as exercise, 
massage, blowing, positioning, icing, sucking, swallowing, cheek puffing, and other nonspeech activities.”  “They 
have been used by SLPs for many years to treat a heterogeneous group of speech problems, including cleft 
palate, dysarthria, autism, voice disorders, phonological disorders, dysphagia, and hearing loss.” 
 

Purpose 
“To help SLPs apply the principles of evidence-based practice (EBP) to NSOMTs to make valid, evidenced-
based decisions about NSOMTs and thus determine if they are viable treatment approaches for the 
management of communication disorders.” 
 

Method and Results 
“A total of 45 articles/reports published/presented between 1981 and 2006 were included in this review.”  “A 
literature search was conducted using the electronic databases of MEDLINE and CINAHL (Cumulative Index to 
Nursing and Allied Health Literature).”  (I only located 40: 20 in Table 3; 11 in Table 4; and 9 in Table 5.) 
 
They state that “The search strategy yielded 9 articles concerned with NSOMTs that were published in journals.  
Hand searches yielded another 36 studies.  Twenty were published in a variety of peer- and non-peer-reviewed 
journals.”  See “Publication of reports in journals” in their Table 3 below. 
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Regarding the above Table 3, I question why the nine items were included from the “Advance for Speech 
Language Pathologists and Audiologists” (the former Advance Magazine) in the first place.  The asterisked 
items below the table indicate that the nine Advance Magazine articles were not peered reviewed.  Of course, 
they weren’t, they were articles in an informal professional magazine.  (Geezz—I had a cover article in the 
Advance Magazine once; they missed mine!)   
 
Below, in their Table 4, is their “Evidence for NSOMTs:  Speech outcomes” (11 sources).  It’s difficult to validate 
the listed items as 6 out of 10 were papers or posters sessions presented at an ASHA Convention, one was an 
unpublished doctoral dissertation, two are available online but only as abstracts, which leaves two articles that 
can be accessed online and read in their entirety.  I provide brief summaries of the two articles I was able to 
access. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Format of Evidence 
 
 

Paper presented at ASHA 

 
Poster session at ASHA 
 
*Able to access article 
 
Paper presented at ASHA 
 
Able to access abstract 

 
*Able to access article 
 
Unpub. doctoral dissertation 
 
Able to access abstract 

 
Paper presented at ASHA 

 
Paper presented at ASHA 

 
Poster session at ASHA 
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Christensen, M., and Hanson, M.  (1981); An investigation of the efficacy of oral myofunctional therapy 
as a precursor to articulation therapy for pre-first grade children 
 
This article has stood the test of time and usually makes the cut into literature review articles.  It’s a good, 
quality study.  It was also one of the three articles included in McCauley’s EBSR.   

 
▪ Subjects: 10 children who had completed kindergarten and would be entering into first grade (6 boys, 4 

girls); the mean age was 6 years, 2 months. 
▪ All children tested and selected had, 1) visually and acoustically distorted /s/ and /z/, 2) two or more 

other interdental tongue-tip sounds, 3) interdental tongue positioning when swallowing. 
▪ The ten children were equally divided into two groups and received 22 individual half-hour sessions; 

once a week for 6 weeks, then twice a week for 8 weeks, for a total of 14 weeks. 
▪ Group 1 received only articulation services for the full 14 weeks. 
▪ Group 2 received only tongue-thrust services for the first 6 weeks, then alternating sessions of tongue 

thrust and articulation services for the remaining eight weeks.   
▪ Each child progressed according to his/her ability. 

 
Important results:  According to Table 4 (above), the Results indicate “both groups showed equal improvement.”  
My response is, yes they did, but, “Subjects in both groups made essentially the same progress in correcting 
tongue-tip sound placement, remediating /s/ and /z/ misarticulations, and remediating general articulation errors 
despite the fact that Group 1 subjects had 22 sessions of articulation services compared to Group 2’s eight 
sessions.  Since the other 14 sessions for Group 2 were tongue thrust services these subjects had the 
advantage of achieving significantly more progress than those in Group 1 in remediation of the tongue thrust 
pattern.” 
 
Guisti-Braislin, M.A., and Cascella, P.W.  (2005); A preliminary investigation of the efficacy of oral motor 
exercises for children with mild articulation disorders 
 

▪ Participants:  Four children, two boys and two girls, ages 6 years, 4 months to 6 years, 9 months. 
▪ All were considered to have a “mild speech disorder:” child #1, f/th and v/th; child #2, w/r and frontal lisp; 

child #3, w/r and frontal lisp; and child #4, s/sh, and w/r. 
▪ Each child received 15 half-hour sessions over 7 weeks; two children in two groups. 
▪ Each child received an “oral motor protocol” taken from Easy Does It for Articulation: An Oral Motor 

Approach (Strode and Chamberlain, 1997).  The first author of this article, a second-year graduate 
student, implemented the treatment protocol. 

▪ The tasks were comprised of “general facilitation techniques” (e.g. rope pull, squeeze football, jump up 
and down, bite block, face pats, etc.), and, “direct facilitation techniques” (e.g. mustache press, lip 
stroke, pucker resistance, tongue base press, tongue spread, etc.). 

▪ At the conclusion, no changes in any of the children’s speech was observed. 
 
This is the type of study that confines the characterization of “oral motor therapy,” and mistakenly implies that 
oral motor therapy is a random grouping of odd activities that have nothing to do with speech.  No one is 
surprised at the therapeutic outcome. 
 
Moving on, and finally, in Lass and Pannbacker’s Table 5 (below), they list nine additional studies for “Evidence 
for NSOMTs: Nonspeech outcomes.” 
 
 
 
 
(intentionally blank) 
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The “Results” are a little more positive in this listing.  Do note that the two Ray articles (2002, 2003) were also 
included in The McCauley, et al. EBSR.   
 
Conclusion 
In their Summary they conclude: “Evidence is either weak (based on reports of clinical experience and opinion) 
or lacking to support NSOMTs for the treatment of speech sound disorders.” 
 
Just for fun, I counted the number of sentences in this article that said to the effect, “There is weak or limited 
evidence to support the use of NSOMTs.”  I came up with 20.  In my opinion, this is not an unbiased literature 
review, or analysis of the literature, or a reasoned application of EBP and NSOMTs.   
 
On a personal note, I have followed Dr. Pannbacker’s work for several years.  In fact, she was one of the 
original authors that wrote about tongue thrust; I purchased her tongue thrust analysis and therapy program 
back in the late ‘70s.  I, also know, sadly, Dr. Pannbacker passed away in 2015 (the same year as Pam 
Marshalla).  Thank you Dr. Pannbacker for a long and distinguished career. 
 
 

Wrap-Up 
 
My conclusions regarding the research data?  As said in almost every article, yes, we do need more targeted 
and professional research studies.  But I add, let’s conduct them by consulting experienced SLPs—maybe even 
they do the therapy.  No offense intended toward graduate students, I was one once, but I’m not sure they know 
the nuances of therapy, and that can make a difference.  After all, therapy in a lab setting is quite different from 
a real therapy room setting. 
 
Also, I was a bit amazed and highly concerned that the content of the two oral motor literature review articles 
(that were apparently conducted around the same time) had so little overlap; only three articles.  The thing is, 
Lass and Pannbacker’s biased and negative views and conclusions about NSOMTs (an over-generalization of 
oral motor therapy) are the ones that are most often cited, not the more balanced, reasonable ASHA involved 
Evidence-Based Systematic Review by McCauley and colleagues.  This is unfortunate. 
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Although some have tirelessly tried to restrict and denigrate oral motor therapy as only the haphazard use of 
play-tools to generate speech sounds, there is much more to the methodology of working with the mouth and its 
components, as the positive research results indicate.  And that’s a good thing.  All clients and their needs are 
unique—as our therapy must be.  Oral motor therapy is malleable and adaptive, but each one of us must know 
what we’re doing, and why.  Our strategies must be embedded in well-researched associated theories, 
otherwise we are just doing haphazard, throw-it-against-the-wall-and-see-what-sticks therapy.  And that isn’t 
helpful for anyone. 
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The following is a list of 16 articles published during the years 2008 and 2009 that exemplifies the 
preponderance of anti-oral motor sentiment at that time.  Several of these were referenced in the above pages 
and on The Speech Link podcast (Part 3, The Perfect Oral Motor Storm). 
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