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EFFICACY OF ORO – MOTOR EXERCISES ON SPEECH INTELLIGIBILITY 
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Jabalpur, Madhya Pradesh, India 
 
Abstract  
            The purpose of this study is to know the efficacy of oro – motor exercises on speech intelligibility in children with cerebral 
palsy. The objectives were to determine the oro - motor abilities in pretherapy phase and Post therapy phase, compare and to 
investigate, to compare the speech intelligibility scores in pretherapy phase and Post therapy phase among children with spastic 
cerebral palsy. 05 children with spastic cerebral palsy, who met the selection criteria, were invited to participate in the study. The 
procedure was conducted in three phases and these three phases were, 1. Pre – Therapy phase. 2. Treatment Phase 3. Post – Therapy 
phase. Results of the present study revealed a significant difference in the oro – motor abilities of the participants in both the Groups 
when compared between the Pretherapy and Post therapy phases. 
 
Keywords:  Spastic Cerebral Palsy, Speech Intelligibility, Oro-Motor Exercise. 
 
Introduction 
             Cerebral palsy is a broad term that encompasses many different disorders of movement and postures caused due to brain 
damage. It is an inclusive term used to describe a number of chronic non-progressive disorders of motor function, which occur in 
young children as a result of disease of the brain. The brain damage which causes cerebral palsy are by definition non-progressive, but 
must be thought of as giving rise to a clinical picture that change. In the industrialized world, the incidence of cerebral palsy is about 2 
per 1000 live births. The incidence is higher in males than in females. All types of cerebral palsy are characterized by abnormal 
muscle tone, abnormal reflexes, abnormal motor development and impaired coordination. Speech and language disorders are common 
in cerebral palsy children. Language delay is associated with problems of mental retardation, hearing impairment etc. The incidence of 
dysarthria is estimated to range from 31% to 88%. Speech problems are associated with poor respiratory control, laryngeal and 
oropharyngeal dysfunction as well as oral articulation disorders that are due to restricted movement in the oral facial muscles. 
Although the problem of dysarthria in patients with cerebral palsy has long been recognized, little has been written of the details of 
this kind of speech disturbance in this group of patients.   
 
             Overall, the classical neuro – muscular impairments found in cerebral palsy can be broadly classified into two, they are, 
Weakness and Disrupted muscle tone. The impact of weakness on speech and swallowing activity is not well understood. While 
weakness often accompanies dysarthria and dysphagia (Chigara, Omoto, Mukai, & Kaneko, 1994; Clark, Henson, Barber, Stierwalt, & 
Sherrill, in press; Dworkin & Aronson, 1986; Dworkin, Aronson, & Mulder, 1980; Dworkin & Hartman, 1979; Gentil, Perrin, 
Langmore & Lehman, 1994; Logemann, 1998; Murdoch, Attard, Ozanne & Stoke, 1995; Murdoch, Spencer, Theodoros, & 
Thompson, 1998; Solomon, Lorell, Robin, Rodnitzky, & Luschei, 1995; Solomon & Stierwalt, 1995; Stierwalt, Robin, Solomon, 
Weiss, & Max, 1995; Thompson, Murdoch, & Stokes, 1995), predicting the nature or degree of functional limitation from severity of 
weakness has not been possible (e.g., Clark et al., in press). Variable tone may contribute to irregular articulatory breakdowns and 
voice stoppages observed in dysarthrias. These above mentioned neuro – muscular impairments are factors that could affect the 
articulatory proficiency of cerebral palsy children, which could in turn affect the overall speech intelligibility.  
 
             OMEs have been used to address speech sound disorders and appear to have originated from the phonetic treatment approach 
(Lof, eech motor movements and oral postures with the aim of developing motor patterns as a prerequisite for speech sound 
production (St2008). However, some authors contest that OMExs diverge from phonetic or phonemic treatments altogether, because 
they target non-sp rode & Chamberlain, 1997). Oro-motor exercises (OMExs) are described in many therapy manuals and are thought 
to be used in the intervention of children with significant motor speech (i.e., cerebral palsy and apraxia of speech) and feeding 
disorders. The rationale for OMExs is that these will increase levels of tension, endurance and power of weak muscles, for example of 
the tongue (Clark 2003). 
 
           The use of oro - motor exercises as a treatment approach for persons with dysarthria is controversial and there is no robust 
evidence base support for the use of OMExs (Clark 2003). Following guidance from adults with acquired dysarthria, strengthening 
exercises are probably only appropriate for a small number of patients” (Duffy; 2005).  Moreover, a review of the literature (Weismer 
2006) shows little or no relationship between oro – motor (OM) performance and speech severity and there is ongoing debate as to 
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whether the movement basis for such exercises is relevant to speech. Therefore, a need is felt to study the effects of oro – motor 
exercises on speech intelligibility in children with cerebral palsy. 
 
Aims & Objectives 

Hence, this study aims to know the efficacy of oro – motor exercises on speech intelligibility in children with cerebral palsy. 
 

The following objectives were formulated for the study 
 To determine the oro - motor abilities in pretherapy phase and Post therapy phase and compare them among children with 

spastic cerebral palsy.  
 To investigate and compare the speech intelligibility scores in pretherapy phase and Post therapy phase among children with 

spastic cerebral palsy. 
 
Sampling Procedure 

05 children with spastic cerebral palsy, who met the selection criteria, were invited to participate in the study.  Inclusion 
Criteria was the children should be medically diagnosis of Cerebral Palsy, Speech and language diagnosis of dysarthria, between 5 to 
12 years of age, both sexes, having head control, attending speech therapy from at least six months.  Who in the opinion of the staff 
had some degree of intelligibility deficits? And lastly having adequate hearing, vision, and cognitive capability to comprehend and 
execute the experimental tasks. Exclusion Criteria: Presence of Mental retardation & associated deafness or blindness. 
 

A written consent was obtained stating voluntary acceptance by the subject’s parents to participate in the study. Each child or 
caregiver received written information about aims of study & its importance and they were asked to sign a consent form if they were 
willing to take part in study.  

 
Tools For Data Collection 

Nordic Orofacial Test – Screening (Bakke Et Al., 2007) - The screening instrument, the Nordic Orofacial Test - Screening 
(NOT-S), was first developed in a Swedish version. It was clinically tested simultaneously in Sweden, Denmark and Norway. Later it 
has been translated to the other Nordic languages (Danish, Finnish, Icelandic and Norwegian) and to English. The standard procedure 
of back translations was performed to control for identical content and linguistic quality. The Nordic orofacial Test – Screening (NOT-
S), consisting of a structured interview and clinical examination, was developed with a picture manual illustrating the different tasks in 
the examination. Six domains were assessed through a structured interview, and six in a clinical examination. In the structured 
interview the domains (I) Sensory function, (II) Breathing, (III) Habits, (IV) Chewing and swallowing, (V) Drooling, and (VI) 
Dryness of the mouth are assessed, and in the clinical examination (1) The face at rest, and tasks regarding (2) Nose breathing, (3) 
Facial expression, (4) Masticatory muscle and jaw function, (5) Oral motor function, and (6) Speech. In the clinical examination, the 
Screening form with instructions and criteria (Figure 1) was used together with a Picture manual (Figure 2) illustrating the different 
tasks. No other equipment was needed 
 
 Each domain contained one to five items, thus reflecting the complexity of the specific function. If the answer to one of the 
questions or the performance on one of the tasks met the criterion for impaired function, the item was recorded as “yes”. Any “yes” in 
a domain gave one point thus indicating a dysfunction in the scored domain. The highest possible total NOT-S score was 12. The 
sensitivity of NOT-S was 0.96, indicating that most of the patients with orofacial impairment in the clinic-referred sample were 
identified, and the specificity was 0.63. 
 
             This tool aides the clinician in attaining a certain level of information that will help in coming to a conclusion about the child 
and the level of treatment needed. For the present study any “yes” in a domain was scored as 2 instead of 1 and any “no” in a domain 
was scored as 1 instead of 0 for appropriate statistical analysis. 
 
             Telugu Test of Articulation and Phonology. (Vasantha, 1990) - The Telugu Test of Articulation and Phonology (TTAP; 
Vasanta, 1990) was used for this study. The test consists of a total of 100 picturable words consisting of speech sounds categorized 
into stops, affricates, fricatives, laterals/trills, semivowels and clusters. The test items include words borrowed from English such as 
‘/spu:nu/, /braʃu/ etc which are commonly used in day-to-day conversation of native Telugu speakers. Thirty target words were chosen 
from the 100-word list proposed by Vasantha (1990). The selected words included 19 consonants in word initial and word medial 
position /p t k b d g m n f ө s ʃ v ᶞ h ʧ ʤ r 1 /.  
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5 – Point Clinical Judgment Scale of Intelligibility 
            The following scale of intelligibility was used to assess the intelligibility in which 1 indicates complete intelligibility and 5 
indicates complete unintelligibility.  

 1 – Completely Unintelligible 
 2 – Mostly Unintelligible 
 3 – Somewhat Intelligible 
 4 – Mostly intelligible 
 5 – Completely intelligible 

 
           The judge listens to the recorded sound and scores the speakers intelligibility perceptually.  
 
           Two Speech and Language pathologist participated in the study. They were pursing their Master’s in Audiology, Speech and 
Language pathology degree.  
 
Procedure 
          The procedure for this study was conducted in three phases and these three phases were, 
1. Pre – Therapy phase. 
2. Treatment Phase 
3. Post – Therapy phase. 
1. Pre – Therapy Phase: 
 
 The children who participated in the study were selected based on the inclusion criteria and exclusion criteria. The 
participants were comfortably seated in a distraction free, quiet room. Rapport is built with the child, which is important for better 
performance. Detailed procedure including administering of scales was informed to the caregivers accompanying the child.  
 
For objective1: The oro - motor abilities of the participants were assessed using Nordic Orofacial Test –Screening (NOT – S), prior 
to the therapy. This test was assessed, to determine the efficacy of oro – motor exercises for the improvement of muscle strength, 
range of motion, steadiness and speed among children with spastic cerebral palsy. 
For objective 2: The speech intelligibility of the participants was assessed using the 5 – point clinical judgement scale of 
intelligibility on words taken from Telugu Test of Articulation and Phonology. The participants were made to repeat after the 
investigator. 
 
 Each listener judge was seated in a quiet room. Listeners were instructed to indicate the degree of ease or difficulty they had 
in identifying the word heard on a 5-point clinical judgement scale of intelligibility. 
 
2. Treatment Phase 
 Exercise regimes were followed with commitment and for an enhanced performance; the protocol was divided into the 
following: 
Lip exercises, tongue exercises and jaw exercises, 3 to 7 sets of exercises in each category and 10 repetitions of each set. (Appendix 1) 
 
 The above regime was recommended for the participants depending upon the pre – therapy assessment. The parents were 
counseled and taught to follow this regime at home for twenty sessions (i.e.) one session per day for one hour. After the completion of 
twenty sessions the parents were requested to come to the concerned institute for the post – therapy evaluation. 
 
3.  Post – Therapy Phase 
             The Nordic Orofacial Test –Screening (NOT – S), Telugu Test of Articulation and Phonology and 5 – point clinical 
judgement scale of intelligibility were once again evaluated on participants post – therapy i.e., after 20 sessions of intervention using 
the same procedure followed in pre – therapy phase.  
 
Statistical Analysis: The total score of oro – motor abilities and speech intelligibility scores for the phases were computed and 
analyzed using SPSS software windows version 17. The mean scores and standard deviations for each group were computed. Paired t-
test was used to compare two phases i.e., pre – therapy and post - therapy means for two groups in order to find out statistical 
significance between phases. 
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Results and Discussion 
           A total of 05 subjects with spastic cerebral palsy participated in the study. The mean age and standard deviation scores for the 
participants were calculated. 
 
 
 
 
 
 
 

Table 1 - shows the mean age and standard deviation scores for the participants. 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOT – S scale scores:  

Table 2 - shows the scores obtained for the Oro – Motor Abilities of participants using the NOT – S Scale in Pre – therapy phase. 
 

 
 
 
 
 
 
 
 
 
 
 

Table 3 - shows the scores obtained for the Oro – Motor Abilities of participants using the NOT– S Scale in Post – therapy phase. 
 

S.No. Age 
Mean (M) Standard Deviation (SD) 

 5 participants 7 1.581 
 

 

 S.No. NOT – S INTERVIEW NOT – S EXAMINATION Total 
Score 

I II III IV V VI 1 2 3 4 5 6  
1 2 2 1 2 2 2 2 2 2 2 2 2 23 
2 2 2 2 2 2 2 2 2 2 1 2 2 23 
3 2 2 1 2 2 2 2 2 2 2 2 2 23 
4 1 2 1 2 2 2 2 2 2 2 2 2 22 
5 2 2 2 2 2 2 2 2 2 2 2 2 24 
          SD 

- 
0.707 M = 23 

S.No. NOT – S   
INTERVIEW 

   NOT- S EXAMINATION Total 

I II III IV V VI 1 2 3 4 5 6  
1 1 2 1 2 1 2 2 1 1 1 2 2 18 
2 2 2 2 2 1 2 2 2 2 1 1 2 21 
3 1 2 1 2 1 2 2 1 1 1 2 2 18 
4 1 1 1 2 1 2 1 1 2 1 1 2 16 
5 1 2 2 2 1 2 1 1 2 2 2 2 20 
          SD= 1.949 M= 18.6 
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Figure 1- Combined Pre – therapy and Post – therapy scores. 

 
           The above figure represents the individual mean oro – motor ability scores obtained in NOT – S scale. The participants 
obtained a mean oro – motor ability score of 23 in Phase 1(Pre – Therapy) and 18.6 in Phase 3(Post – Therapy) in NOT – S scale. The 
mean oro – motor ability score was better in Phase 3(Post – Therapy) compared to the oro – motor ability score in Phase 1(Pre – 
Therapy). As observed in the individual scores of participants the oro – motor ability in Phase 3 was better for each individual than the 
oro – motor ability in Phase 1. 
 
          Further this data was subjected to Paired t-test to compare two phases i.e., pre – therapy and post - therapy means for Group 1 in 
order to find out statistical significance between phases. 
 
 Table 4 - shows the Mean, Std. Deviation, Std. Error Mean, t – value, Sig. (2 – tailed) of participants. 

 
 

Mean Std.  
Deviation 

Std. Error 
Mean 

t - value Sig.(2–tailed) 

Pair 1 Spastic CP Pretherapy 
         Spastic CP Posttherapy 

4.40000 1.51658 .67823 6.487 .003 

 
           The paired sample’t’ - test was done to find out the significant difference between the mean pre – therapy and post – therapy. 
The results revealed a significant difference i.e., p = 0.003 (p<0.05) between the scores. 
 
Speech Intelligibility Rating Scores 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5 - shows the speech intelligibility scores of participants rated by the two judges in two phases. 
 

0

5

10

15

20

25

1 2 3 4 5

Total NOT -S scale score

Pretherapy

Posttherapy

S.No Speech Intelligibility Rating Scores 

Judge 1 Judge 2 
 Pre therapy Post therapy Pre therapy Post therapy 

1 2 4 2 4 

2 2 3 1 3 

3 2 4 3 4 

4 3 4 2 4 

5 3 3 3 3 

Mean 2.4 3.6 2.2 3.6 

Std.Dev 0.547 0.547 0.836 0.547 
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Figure 2- Shows the speech intelligibility rating scores of the participants rated by the two judges in two phases. 

 
          The above figure shows the speech intelligibility rating scores of the participants rated by the Judge 1 and Judge 2 in two 
phases. The mean scores obtained on speech intelligibility rating scores rated by Judge 1 are 2.4 for Phase 1(Pre therapy) and 3.6 for 
Phase 2(Post therapy). The mean scores obtained on speech intelligibility rating scores rated by Judge 2 are 2.2 for Phase 1 (Pre 
therapy) and 3.6 for Phase 2(Post therapy). The speech intelligibility rating scores are higher in Phase 2(Post therapy) compared to the 
speech intelligibility rating scores obtained in Phase 1(Pretherapy) for both the Judges. As observed in the individual scores of the 
participants the speech intelligibility rating scores in Phase 2 is higher for each individual than the speech intelligibility rating scores 
in Phase 1. 
 
          Further this data was subjected to Paired t-test to compare two phases i.e., pre – therapy and post - therapy means for Group 1 in 
order to find out statistical significance between phases. 
 

Table 6 - shows the Mean, Std. Deviation, Std. Error Mean, t – value, Sig. (2 – tailed) of Group – 1 participants. 
 

 
Mean Std.  

Deviation 
Std. Error 
Mean 

t – value Sig.(2 – tailed) 

Pair 2: Spastic CP Pretherapy & 
SpasticCP Posttherapy 

-1.3000 .7583 .3391 
 
-3.833 

.019 

 
           The paired sample’t’ - test was done to find out the significant difference between the mean pre – therapy and post – therapy for 
both the Judges i.e Judge 1 and Judge 2. The results revealed a significant difference i.e., p = 0.019 (p<0.05) between the scores for 
both the judges. 
 
Discussion   
          Dysarthria affects muscle rate and power of action (Cornwell et al, 2003) leading to articulatory problems that hinder proper 
speech sound production (Gorter et al, 2004). This study was mainly directed at detecting the effect of implementing oro - motor 
exercises in the speech rehabilitation of dysarthric children caused due to cerebral palsy. 
 
          The individual scores of oro – motor abilities of both the Groups i.e Group 1 and Group 2 participants was better in Phase 2 than 
the oro – motor ability in Phase 1. This was in congruence with a study carried out by Guisti Braislin and Cascella (2005), who 
investigated the efficacy of oral motor exercises with a group of children who presented with mild speech sound disorders. The 4 
participants received the treatment across 7 weeks. Each child was enrolled for two 30-min sessions per week and underwent a 
sequence of Oro - Motor exercises that were taken from the work of Strode and Chamberlain (1997). According to the researchers, the 
exercises claimed to improve the children’s oral strength and muscle tone.  
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           The individual scores of oro – motor abilities of both the Groups i.e Group 1 and Group 2 participants was better in Phase 2 
than the oro – motor ability in Phase 1. This was in congruence with a study carried out by Guisti Braislin and Cascella (2005), who 
investigated the efficacy of oral motor exercises with a group of children who presented with mild speech sound disorders. The 4 
participants received the treatment across 7 weeks. Each child was enrolled for two 30-min sessions per week and underwent a 
sequence of Oro - Motor exercises that were taken from the work of Strode and Chamberlain (1997). According to the researchers, the 
exercises claimed to improve the children’s oral strength and muscle tone.  
 
          However, the improvement achieved was minimal, so it is premature to draw firm conclusions about the clinical implications of 
the study. This is because speech intelligibility in dysarthric patients is not merely affected by improper speech sound production, but 
also by hypernasality, and lack of control of volume. Moreover, phonemes are usually affected by many factors as they are usually 
produced in context surrounded by neighboring sounds which they influence and are influenced by (Shaddle, 1990). Among these 
factors are phonemic adaptation and co-articulation (Bleile, 1995). Thus, each phoneme has to be learned as a part of a system 
imposed on speech and hence inherently more difficult to acquire and master (Tjaden and Wilding, 2004).    
 
          Results of the present study revealed a significant difference in the oro – motor abilities of the participants in both the Groups 
when compared between the Pretherapy and Post therapy phases. The speech intelligibility scores rated by Judge 1 and Judge 2 
revealed a significant improvement in Phase 2(Post therapy) compared to the Phase 1(Pretherapy) in both the groups.  From the results 
it can be derived that the implementation of the oro – motor exercises on the participants led to the positive effect on the speech 
intelligibility of the participants, though this improvement was minimal. From current outcomes it could be deducted that the 
importance of incorporating oro – motor exercises in the management of dysarthric CP children. 
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