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Abstract 

 

Making an Informed Decision: Oral Motor Treatment in Pediatric 

Dysphagia 

 

 

 

 

Amy Lynn Thompson, M.A. 

The University of Texas at Austin, 2011 

 

Supervisor:  Thomas Marquardt 

 

The purpose of this report is to review critically research focused on oral motor 

based treatment for pediatric swallowing disorders with the aim of assisting speech-

language pathologists in making informed clinical intervention decisions.  Oral motor 

based treatment has become a popular intervention approach among some speech-

language pathologists, but the evidence supporting the approach is limited.  This report 

will discuss research studies and review articles with high levels of evidence of treatment 

efficacy and propose when to use oral motor based treatment approaches in clinical 

intervention for pediatric swallowing disorders. 
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Introduction 

Oral motor based treatment is a controversial intervention paradigm for children 

with swallowing disorders.  The term “oral motor” first appeared in the proceedings of a 

4-day conference that focused on pediatric feeding development and disorders (Kamhi, 

2008). Examples of treatment approaches under the oral motor rubric include:  oral motor 

exercises (OMEs), nonspeech oral motor treatment (NSOMTs), the motor approach, 

sensorimotor therapy, extraoral and intraoral stimulation techniques, and oral motor 

phonetic drills.  

At the heart of the oral motor treatment approaches for dysphagia is a focus on 

strengthening and improving muscle control for swallowing.  However, the efficacy of 

nonspeech sensory and motor drills to improve swallowing performance is controversial 

from both theoretical and behavioral perspectives.  From a theoretical vantage point, the 

swallowing process utilizes common structures and musculature that oral motor exercises 

target, but the motor programming of the swallow involves a more complex neural 

process integrated into the processes of sensory input, motor planning, and movement 

execution.  From a behavioral standpoint, there is minimal data to suggest that oral motor 

based intervention has an effect on the sequencing and strength of the swallow.  The 

purpose of this report is to review critically research focused on oral motor based 

treatment for pediatric swallowing disorders. 

 The report begins with a description of the research criteria and databases used to 

identify oral motor based treatment research studies for the pediatric population.   Twenty 

studies were found using the search criteria. Based on strong experimental design and 
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high levels of research evidence, six studies were chosen for further review.  A final 

discussion, integrating the research results with evidence based practice guidelines, 

suggests when to use oral motor based intervention with the pediatric population with 

swallowing disorders. 

PROCEDURES FOR IDENTIFYING RELEVANT RESEARCH 

EBSCOhost, an online article index, was accessed through The University of 

Texas website and was used in the article search. An advantage of using EBSCOhost is 

that the search engine allows the user to explore a variety of databases at one time.  The 

databases within EBSCOhost include:  Academic Search Complete, Alt HealthWatch, 

CINAHL Plus with Full Text, ERIC, Health Source - Consumer Edition, Health Source: 

Nursing/Academic Edition, MedicLatina, MEDLINE, Primary Search, Professional 

Development Collection, PsycARTICLES, PsycCRITIQUES, Psychology and 

Behavioral Sciences Collection, and PsycINFO.   

Search terms included: oral, motor, therapy, intervention, pediatric, children, 

feeding, and speech.  After reviewing results from the initial search, additional search 

terms were added to maximize the possibility of retrieving relevant research findings.  

Additional terms included: motor exercises, NSOME, sensorimotor, oral stimulation, and 

NSOMT. 
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Intervention Studies Focused on Oral Motor Functioning 

The role of the speech-language pathologist (SLP) is to provide appropriate 

intervention utilizing the best research evidence available, considering child-parent 

personal factors and integrating their clinical expertise. The purpose of this research 

report is to help speech-language pathologists make informed clinical decisions regarding 

oral motor treatment for pediatric dysphagia by evaluating relevant, highest level of 

evidence research. Based on the outcomes of the studies, the efficacy of oral motor 

treatment approaches of pediatric swallowing disorders will be reviewed critically with 

recommendations for clinical use. 

Evidence based practice (EBP) is a clinical decision making process that 

integrates clinical expertise with the best available evidence (Lass & Pannbacker, 2008).  

EBP has become the standard for treatment intervention in professions such as speech-

language pathology.  Speech-language pathologists are encouraged to use current 

research literature as a platform for their clinical decision making (Gillam & Gillam, 

2006).  Not all evidence based research is equal in quality.  Quality studies follow 

research designs that produce reliable results through randomization and control groups 

(Gilliam & Gilliam, 2006).  The highest level of evidence is derived from well-designed 

meta-analysis of greater than one randomized controlled trial, while the weakest is based 

solely on clinical expertise (Lass & Pannbacker, 2008).   

Peer reviewed journal articles based on oral motor intervention for speech and 

feeding/swallowing were reviewed and are included in Table 1. Researchers such as Bahr 

& Rosenfeld-Johnson (2010) and Rondal & Puyuelo (2005) suggested that oral motor 
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based techniques facilitate speech movements in children with speech disorders or 

impairment. In contrast, Lass and Pannbacker (2008) viewed oral motor techniques with 

caution, especially for motor-speech and articulation disorders, suggesting that reduced 

strength is seldom the basis for observed speech production deficits in children. In fact, 

there is little research to support treatment gains in speech and swallowing from tools or 

exercises that rely on conditioning and strengthening the muscles of the mouth and face 

(Braislin & Cascella, 2005).   Given the limited data on the effectiveness of oral motor 

treatment for speech disorders, this report will focus on the productivity of the approach 

for working with pediatric dysphagia. 

This report will focus on early feeding intervention.  Approximately 12.7% 

annual births in the United States are premature.  Since 1990, premature infant’s survival 

rate has increased by 20%, which equals 500,000 more preterm infants entering the 

hospitals each year (Arvedson, Clark, Lazarus, Schooling and Frymark, 2010). Oral 

feeding difficulties are one of the most common encountered problems with preterm 

infants. These difficulties arise from a variety of medical complications including: 

underdeveloped central nervous systems, in-coordination of the suck-swallow-breathe 

pattern, respiratory distress, and cardiac problems (Arvedon et al., 2010).  The goal of 

speech-language pathology intervention is to efficiently facilitate skills for safe and 

functional oral feeding in order to promote adequate weight gain, decrease transition time 

to oral feedings, and reduce lengths of hospital stays (Fuclie, Gisel, & Lau, 2002).     
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Table 1.Techniques used in oral motor treatment approaches. 

Source Treatment 

approach 

Definition 

Arvedson, 

Clark, Lazarus, 

Schooling, & 

Frymark (2010) 

Oral motor 

interventions 

(OMIs) 

“OMI was defined as sensory stimulation to or actions 

of the lips, jaw, tongue, soft palate, pharynx, larynx, 

and respiratory muscles that are intended to influence 

the physiological underpinnings of the orpharyngeal 

mechanism in order to improve its functions.” (p. 323) 

Bahr & 

Rosenfeld-

Johnson (2010) 

Oral placement 

therapy 

The therapy is defined as including: 

1. “Facilitate speech movement with assistance of a 

therapy tool (e.g., bite block) and/or other tactile-

proprioceptive facilitation technique (i.e., 

manipulation of oral  structure by therapist); 

2. facilitate speech movement without therapy tool 

and/or other tactile-proprioceptive technique; and 

3. immediately transition movement into speech 

with and without therapy tool and/or other  tactile 

proprioceptive facilitation technique.” (p. 132) 

Braislin & 

Cascella (2005) 

Oral motor 

therapy 

 “This approach relies on the premise that improved 

oral motor functioning helps the child develop enough 

control, strength, placement, movement, and 

coordination to achieve and stabilize sound 

production.” (p. 263) The method includes both 

massage and oral motor exercises, such as pucker 

resistance. The child is told to close-mouth smile and 

resist as their lips are pushed into a pucker by the 

speech-language pathologist. 

Christensen & 

Hanson (1981) 

Oral 

myofunctional 

service 

Hanson’s 1977 approach consisted of placement and 

contractions of the tongue for increase accuracy in 

speech production. 

Field et al. 

(1982) 

Nonnutritive 

sucking 

Infants were given a pacifier stuffed with two inch 

gauze for resistance during all tube feedings. 

Forrest (2002) Oral motor 

exercises 

“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” or “push-ups” to activities that 

include blowing bubbles or on horns.” (p. 16) 

Forrest & 

Iuzzini (2008) 

 

Nonspeech 

oral motor 

exercises 

(NSOMEs) 

This method consists of resistance exercises and facial 

stimulation that included having the child pat and 

stroke his or her face, followed by 100 trials of three 

different NSOMEs, which were “stroking the center of 

the tongue with a tongue depressor, applying a 

resistance against the tongue, and lifting the tongue tip 

to the alveolar ridge.” (p. 308) 
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Table 1., continued 

Fucile, Gisel, & 

Lau (2005) 

Prefeeding oral 

stimulation 

The program “consisted of a 15-minute stimulation 

program, whereby the first 12 minutes involved 

stroking the cheeks, lips, gums, and tongue, and the 

final 3 minutes consisted of sucking on a pacifier 

routinely used in the nursery.” (p. 232) 

Fucile, Gisel, & 

Lau (2005) 

Oral 

stimulation 

The program “consisted of stroking the perioral 

and intraoral structures for 15 minutes.” (p. 159) 

Gisel (1994) Sensorimotor 

therapy 

Sensorimotor treatment consists of stimulation with 

food (not foreign objects such as plastic tubes) for 

tongue lateralization, lip control, and vigor of 

chewing. 

Gisel, 

Applegate-

Ferrante, 

Benson & 

Bosma (1996) 

Sensorimotor 

therapy 

Sensorimotor treatment consists of stimulation with 

food (not foreign objects such as plastic tubes) for 

tongue lateralization, lip control, and vigor of 

chewing. 

Gommerman & 

Hodge (1995) 

Oral 

myofunctional 

therapy 

The treatment included providing “information about 

normal swallowing patterns, tongue placement 

strengthening exercises, and practicing normal 

swallows”. (p. 12)  

Hill (2005) Nonnutritive 

sucking and 

oral support 

The researchers provided oral support by using their 

hand to hold the infant’s cheek and jaw. The infants 

were allowed to suck on pacifiers for five minutes 

before feeding. 

Kamhi (2008) Nonspeech 

oral motor 

exercises 

(NSOMEs) 

Treatment was used “to stimulate the movements and 

positions of the jaw, lips, and tongue for the 

production of specific phonemes. (p. 333) Warm-up 

exercises were also used in treatment. 

Lass & 

Pannbacker 

(2008) 

Nonspeech 

oral motor 

treatment 

(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.” (p. 

411) 

Lof & Watson 

(2008) 

Nonspeech 

oral motor 

exercises 

(NSOMEs) 

The exercises include “horn/whistle blowing, side-to-

side tongue wagging, whistling, cheek puffing, 

isolated tongue elevation, and pucker-smile 

alternations” (Bahr, 2001; Forrest, 2002). (p.  393) 

Powell (2008) Nonspeech 

oral motor 

treatment 

(NSOMTs) 

 

The use of party horns, blow ticklers, bubbles and 

straws to treat developmental speech disorders. 
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Table 1., continued 

Rocha et al. 

(2007) 

Sensory-

motor-oral 

stimulation and 

nonnutritive 

sucking 

The oral stimulation involved the researcher stroking 

the cheeks, lips, gums and tongue of the infant. This 

was followed by 3 minutes of sucking on a pacifier. 

Rondal & 

Puyuelo (2005) 

Training oral 

praxies 

A “series of exercises were conducted for improving 

sensitivity and mobility of the articulatory organs.” (p. 

114) 

Ruscello (2008) Nonspeech 

oral motor 

treatment 

(NSOMTs) 

“NSOMTs are a collection of nonspeech methods and 

procedures that claim to influence tongue, lip, and jaw 

resting postures; increase strength; improve muscle 

tone; facilitate range of motion; and develop muscle 

control.” (p. 380) 

 

EVIDENCE BASED ARTICLES WITH HIGH LEVELS OF EVIDENCE 

SUPPORTING ORAL MOTOR INTERVENTION FOR SWALLOWING  

 

Six of the eleven research studies discussing feeding and swallowing intervention 

were included for detailed discussion because they demonstrated high levels of evidence 

and significant change in pediatric feeding and swallowing after oral motor intervention.  

The six studies included evidence based practice quality indicators of description of 

participants, description of intervention, randomization to treatment groups, use of 

control groups, and reports of missing data.  Five studies discussed the use of oral motor 

treatment to facilitate speech production. None of these studies demonstrated high levels 

of evidence or showed significant, generalized change in speech or articulation following 

the oral motor exercises.   

Arvedson, Clark, Lazarus, Schooling and Frymark (2010), an evidence based 

practice systemic review of literature from 1960 to 2007, examined 12 studies that 

focused on three OMI’s:  nonnutritive sucking (NNS), oral/perioral stimulation, and NNS 
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plus oral/perioral stimulation.  They defined OMIs “as sensory stimulation to or actions 

of the lips, jaw, tongue, soft palate, pharynx, larynx, and respiratory muscles that are 

intended to influence the physiological underpinnings of the orpharyngeal mechanism in 

order to improve its functions.” (Arvedson et al., 2010, p. 323)  The systemic search 

included 20 electronic databases, all ASHA journals, and Google Scholar.  A total of 889 

studies were found and reviewed by two authors who were blinded from one another’s 

reviews. Through evaluation and use of inclusion criteria, 12 articles were chosen for 

final analysis in the review (Arvedson et al., 2010).   

Arvedson et al. (2010) reviewed the impact that OMIs had on specific 

feeding/swallowing components, which were: feeding efficiency, sucking pressures, oral 

feeding transition time, and weight gain.  Overall, NNS was associated with significant 

positive changes which included reduce transition time to oral feedings, increased 

sucking pressure, and increased number of sucks per burst.  Oral and perioral stimulation 

demonstrated mixed results regarding sucking pressure and liquid intake.  When a 

combination of NNS and oral stimulation were used, large positive effects were seen in 

early stages of oral feeding, such as reduction of transition time to oral feedings and 

increased rate of transfer of liquids.  However, the research does not conclusively suggest 

that oral stimulation provided additional gains in treatment when paired with NNS versus 

solely NNS (Arvedson et al., 2010).   

 Fucile, Gisel, and Lau (2005) studied the effects of an oral stimulation program 

on 32 preterm infants to determine the results the intervention would have on maturation 

of sucking skills and oral feeding.  The 16 infants in the experimental group received oral 
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stimulation that consisted of stroking the perioral and intraoral structures 15 minutes prior 

to feeding and sucking on a pacifier.  The 16  infants in the control group did not receive 

the stimulation unless they were drowsy and difficult to alert.  Oral feedings occurred 

seven days earlier in the experimental group compared to the control group (Fucile et al., 

2005). Fuciel et al. (2005) found that the overall volume of intake for the experimental 

group was statistically greater than the control group. 

Gaelber and Hanzlik (1996) (as cited in Arvedson et al., 2010), a randomized 

study of 18 preterm infants, studied the effects of NNS and oral stimulation along with 

multimodal sensory input to other body parts, such as the neck, shoulders, and legs before 

oral feedings to assess if stimulation prior to feeding facilitates swallowing. They found 

strong positive results for improved feeding efficiency, positive changes in swallowing 

physiology, and reduced transition time to oral feedings. The study reported that the 

group of infants who received NNS and oral stimulation showed greater gains than the 

control group on the nutritive subscale of the Neonatal Oral-Motor Assessment Scale 

(NOMAS) (Gaebler and Hanzlik, 1996, as cited in Arvedson et al., 2010).  In order for an 

infant to feed efficiently and safely, the three functions of suck, swallow, and breathe 

must be coordinated (Fucile et al., 2005).  The NOMAS screens for oral motor 

dysfunction and distinguishes efficient sucking from dis-coordinated sucking. Gaebler 

and Hanzlik (1996) (as cited in Arvedson et al., 2010), reported that prefeeding oral 

stimulation alone had a small, not statistically significant effect on liquid intake during 

the first 5 min of feeding, but when paired with NNS, the effects were statistically 

significant. 
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Field (1982), a randomized study of 57 preterm infants, evaluated the benefits of 

nonnutritive sucking during tube feedings. The 30 infants in the intervention group were 

provided with a pacifier during tube feedings.  The 27 infants in the control group were 

not provided with a pacifier during tube feedings, but were provided one at times 

customary to intensive care unit standard practice.  After treatment, the intervention 

group had adequate feeding and swallowing skills three days earlier than the control 

group (Field, 1982). In addition, Field (1982) reported positive effects from the NNS 

because the intervention group gained more weight than the control group; thus, they had 

a shorter hospital stay.  

Fucile et al. (2002), a randomized study of 32 preterm infants, assessed the impact 

of nonnutritive sucking and oral stimulation on feeding and swallowing skills. The 

intervention  consisted of a 15 minute oral stimulation program that included: stroking of 

the cheeks, lips, gums and tongue, and sucking on a pacifier the last 3 minutes (Fucile et 

al., 2002).  After the program, the preterm infants attained independent oral feeding an 

average of seven days earlier than the control group, and their rate of milk transfer was 

significantly greater than the control group.  The study included infants that had similar 

postmenstrual ages, days of life, and weights to reduce bias.  The researchers concluded 

NNS may have helped the central and peripheral neural structures mature at a faster rate 

because of the required engagement of the neuromuscular structures required for feeding 

(Fucile et al., 2002). Observations showed that the program lead to improved 

coordination of suck-swallow-breathe (Fucile et al., 2002). 
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 Hill (2005) used a three-group repeated observation control group design with 

156 preterm infants to determine the effects of NNS on feeding efficiency.  During the 

treatment, one intervention group was provided NNS prior to oral feeding, one group was 

provided with oral support during feeding, and the control group was not provided any 

intervention. The oral support consisted of the researcher’s hand supporting the infant’s 

cheek and jaw during feedings. Intervention effects measured immediately after treatment 

and at 1-week follow up showed that the NNS and oral support groups demonstrated 

significantly greater gains than the control group (Hill, 2005). The gains for the 

intervention group were demonstrated by an increase in the amount of formula consumed 

during the first five minutes of feeding (Hill, 2005). 

 Rocha, Moreira, Pimenta, Ramos, and Lucena (2007) demonstrated the use and 

impact of sensory-motor-oral stimulation and NNS in a study 98 preterm infants.  The 

stimulation was provided to the infant for 15 minutes prior to feeding for a minimum of 

10 days. The study reported that the group that received the NNS plus stimulation 

program achieved full oral feeding on average 8.2 days earlier than the control group 

(Rocha et al., 2007). In addition, Rocha et al. (2007) reported more weight gain for the 

intervention group in both the first and second weeks following intervention. 

Pinelli and Symington (2005) (as cited in Arvedson et al., 2010) discussed the 

result of a Cochrane Database Systematic Review of 21 studies with NNS intervention 

for preterm infants.  This review revealed that the NNS intervention group made a faster 

transition from tube to bottle feeding, and then demonstrated better bottle feeding 

performance and efficiency. Additionally, the Cochrane review found that infants 
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receiving NNS had a significant decrease in length of stay at the hospital (Pinelli & 

Symington, 2005, as cited in Arvedson et al., 2010). One of the main reasons that preterm 

infants experience prolonged stays in the hospital is due to failure to complete oral 

feedings safely and efficiently (Fucile et al., 2005).  These stays can translate into family 

stress and financial burden. Thus, if NNS is able to provide the preterm infant with faster 

oral feeding success, emotional and financial demands may be reduced for the infant and 

family. 

After reviewing the techniques used in oral motor based treatment approaches, the 

underlying basis for the intervention concludes that through external manipulation and 

movement of the oral structures, with or without tools, the child’s oral motor functioning 

is improved for increased accuracy and efficiency in speech production and/or feeding 

and swallowing. The research that proved to provide statistically significant results was 

the oral motor intervention of nonnutritive sucking for feeding and swallowing with 

preterm infants.   
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Evidence Based Decision 

 The quality indicators for treatment intervention in pediatric dysphagia were the 

basis for the Arvedson et al. (2010) systemic review. The studies that were discussed in 

the review presented randomization, a control group, comparability at baseline, effect 

size, and significance. Thus, based on the research structure and information provided, 

the systemic review’s results have value and credibility. Oral motor based intervention of 

nonnutritive sucking proved to generate positive results in preterm swallowing and 

feeding.   

Improvements include decreased transition time to oral feeding, greater intake of 

liquids, and increased weight gain. Arvedson et al. (2010) determined that five out of the 

twelve randomized studies demonstrated decreased transition time to oral feeding and 

positive changes of swallowing physiology for preterm infants.    In addition, Fucile et al. 

(2002) and Fucile et al. (2005) demonstrated decreased transition time to oral feedings, 

greater overall intake and transfer of bolus, and greater amplitude of the expression 

component of sucking in preterm infants. Not only were feeding and swallowing 

improved, but Field (1982) and Rocha et al. (2007) also confirmed greater weight gain 

for those infants who received oral motor intervention. 

Based on the reviewed articles, oral motor intervention of nonnutritive sucking 

proved to be statistically significant in feeding intervention with preterm infants.  The 

intervention focused on specific skills that are part of feeding and swallowing and not on 

isolated movements. Oral stimulation and multimodal sensory input to other body parts 

did not demonstrate significant change in the infant’s rate of liquid intake, transition time 
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to oral feeding, or weight gain. Speech-language pathologists can use these findings to 

guide and support their feeding intervention with preterm infants, but should continue to 

stay current with evidence based research regarding all other oral motor based 

interventions. Evidence based research is limited or not always available, but should 

guide clinical decision making.  When determining which intervention to employ in 

clinical practice, speech-language pathologists should use their clinical knowledge and 

expertise regarding neurophysiology and motor control, the patient’s values and desires, 

along with the highest level of evidence based research. 
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