









Effectiveness of Melodic Intonation Therapy
(MIT) for Patients with Non-fluent Aphasia



ABSTRACT 

	Aims: The main objective of the study was to find out the effectiveness of the Melodic Intonation Therapy (MIT) program in the management of patients with non-fluent aphasia.

Background: Language is the source of human life and power. Aphasia is the most common cause of language deficits in adults. Non-fluent aphasia most commonly results from a lesion in the left frontal lobe involving the left posterior inferior frontal region known as Broca’s area, and patients who are non-fluent usually have the ability to comprehend the speech of others but are unable to produce words themselves. Most of the non-fluent aphasic patients receive traditional therapy and practice the repetition of words and phrases. Mechanisms are also taught in traditional therapy to compensate for lost language function such as drawing and using phrases that are easier to pronounce. Melodic Intonation Therapy (MIT) is a treatment approach for patients with non-fluent aphasia to express verbal agility. In this study researcher intended to find out the level of improvement that occurred in the expressive language of patients with non-fluent aphasia through the use of MIT.


Study design:  The study was conducted following the pre-experimental research design of quantitative design. 
Place and Duration of Study: Sample: The study was conducted in two settings. The setting was adult neurology unit of Speech & Language Therapy (SLT) dept. CRP, Savar and CRP, Mirpur  between June 2009 and July 2010.
Methodology: The study was conducted following the pre-experimental research design of quantitative design. The specific type of pre-experimental research which was used in this study was the pretest-posttest design. Four participants were selected purposively with non-fluent aphasia from the adult neurology unit of Speech & Language Therapy department CRP, Savar (4 participants) and Mirpur (2 participants).  Patients were allocated for MIT and they received 12 – 16 sessions of treatment in this quantitative same subject design study. Patients were assessed two times (before and after giving MIT) by using three subtests (Repetition, responsive Naming and Confrontation Naming) of Boston Diagnostic Aphasia Examination (BDAE) established by Goodglass & Kaplan in 1972     The data was analyzed by using related ‘t’ test. In this study, the hypothesis was one-tailed as it was predicting a specific direction to the results. To support the hypothesis and/or to reject the null hypothesis the investigator has used related ‘t’ test to find out ‘p’ value so that the result can be significant.
Results: The result shows positive changes in all the outcome areas of language after receiving MIT. The ‘p’ value (by which we can measure the significance of the result) of the different variables are repetition of word (<.01), repetition of phrase (<.025), responsive naming (<.005) and confrontation naming (<.01). This means that MIT was effective for patients with non-fluent aphasia. Total significance of the study was <.01.
Conclusion: MIT has a positive and significant effect on the improvement of repetition of word, repetition of phrase, responsive naming and confrontation naming in this particular study. For long time effectiveness MIT program should be started as early as possible as part of best practice for patients with non-fluent aphasia.
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1. INTRODUCTION 

Language is the source of human life and power. Language enables individual to describe and clarify their thoughts for themselves and others (Fromkin and Rodman, as cited in Chapey, 1994). Aphasia is an acquired communication disorder that impairs a person’s ability to process language. Aphasia can affect the ability to read, write, or use spoken language. Although there are no accurate data on the overall incidence and prevalence of aphasia, it is one of the most common deficits following neurological disease. For example, approximately a third of those who survive an acute stroke will have a significant impairment of language function (Stegmayer, Asplund, & Wester, 1994) and approximately 30–43% of those affected will remain aphasic in the long term (Laska, Hellbolm, Murray, Kahan, & Arbin, 2001). According to American Heart Association and the National Institutes of Health, 600,000–750,000 new strokes are occurring in the USA every year, approximately 20% of them result in some form of aphasia (Schlaug, Marchina, & Nortan, 2008). Another estimates showed 750,000–800,000 new stroke cases occurring in the USA each year, approximately 25–50% present with some form of aphasia (Schlaug, Norton, Marchina, Zipse, & Wan, 2010). According to estimates by the National Stroke Association, approximately 800,000 Canadian people have a stroke each year and of these 25%–35% develop aphasia (Dickey et al., 2010). 
Aphasia is an acquired communication disorder caused by brain damage, characterized by an impairment of language, including expressive production of language, comprehension of language, reading, and writing. It is not the result of sensory or motor impairments. The severity and characteristics of this impairment vary considerably depending on the location and extent of brain injury (Darley, 1982). It is a heterogeneous phenomenon, varying from mild word retrieval difficulties to a complete inability to produce and understand language (Van Der et al., 2016). Aphasia is classified according to fluency of verbal output; either fluent or non-fluent. Non-fluent aphasia often occurs as a result of damage in the left middle cerebral artery territory, directly or indirectly affecting the speech area commonly referred to as Broca’s area (Conklyn, Novak, Boissy, Bethoux, & Chemali, 2012). These patients usually have the ability to comprehend the speech of others, but they are unable to produce clear/meaningful words themselves (Kertesz, Lesk, & McCabe, 1977).  
One of the few accepted treatments for non-fluent aphasia is Melodic Intonation Therapy (MIT) a treatment that uses the musical elements of speech (melody and rhythm) to improve expressive language by capitalizing on preserved function (singing) and engaging language-capable regions in the undamaged right hemisphere (Albert, Sparks, & Helm, 1973; Sparks, Helm, & Albert 1974; Marshall, & Holtzapple, 1976; Helm-Estabrooks, & Albert, 2004; Schlaug, Marchina, & Norton, 2008; Norton, Zipse, Marchina, & Schlaug, 2009).Bonakdarpour et al. (2003) examined the effect of MIT in a group of seven Persian-speaking individuals with chronic non-fluent aphasia and observed improved performance on several language tasks as well as in connected speech.  Cortese et al. (2015) reported improved language production in six chronic Italian aphasic patients after MIT as well as on follow-up assessments 6 months later.  MIT is a method which developed for assisting the adult aphasic patient regains their verbal communication and MIT is presented with step-by-step procedures and suggestions (Sparks, & Holland, 1976).
In this study the investigator intended to find out the level and type of improvement occurred in expressive language of patients with non-fluent aphasia through the use of MIT in CRP, Bangladesh.

1.2 Background and Literature Review
Aphasia is common following stroke (Bersano, Burgio, Gattinoni, & Candelise, 2009; Pederson, Jorgensen, Nakayama, Raaschou, & Olsen, 1995) and Scarpa, Colombo, Sorgato, & DeRenzi (1987) states that recent studies utilizing neuroimaging techniques reveal a neural network for language processing that extends well beyond the classically discussed Broca’s and Wernicke’s areas. Language processing involves cortical regions such as the temporal and prefrontal regions of the left hemisphere beyond Broca’s and Wernicke’s areas with also implicated subcortical regions of the left basal ganglia and thalamus (Damasio & Tranel, 1993; Damasio, Damasio, Rizzo, Varney, & Gersh, 1982; Graff-Radford, Schelper, Ilinsky, & Damasio, 1985). According to Stahl, Kotz, Henseler, Turner, & Geyer, (2011, p. 3085) “non-fluent aphasia usually co-occurs with speech disorders that include difficulties to plan and to execute oral, speech-specific movements (apraxia of speech), to coordinate articulatory organs, respiration and larynx (dysarthria) or to swallow (dysphasia)”. 
Patients with a left hemisphere stroke frequently suffer from various language-related disorders that restrain or disrupt the spontaneous expression of speech. These types of impairments are commonly grouped together under the heading of non-fluent aphasia, a considerable number of patients with non-fluent aphasia never recover completely, even with intensive therapy (Stahl, Kotz, Henseler, Turner, & Geyer, 2011). For nearly two centuries clinicians have observed that patients with non-fluent aphasia are nevertheless able to sing, with some even being able to sing words (Mills, 1904; Gerstmann, 1964; Yamadori, Osumi, Masuhara, & Okubo, 1977). This observation has inspired a number of clinical interventions worldwide; among them, the most highly discussed is MIT (Albert, Sparks, & Helm, 1973). MIT has been reported as an effective treatment approach to non-fluent aphasia since its first introduction (Albert, Sparks, & Helm, 1973). It utilizes the musical elements of speech (rhythm and melody) to facilitate speech production by capitalizing on some functions presumably sub-served by the undamaged right hemisphere for patients with non-fluent aphasia (Norton, Zipse, Marchina, & Schlaug, 2009). MIT was developed as a compensatory strategy for facilitating and retrieving propositional (see glossary) language in people with aphasia (Kouri, & Winn, 2006).  Racette, Bard, & Peretz, (2006, p. 2571), claimed that “MIT treatments emphasizing rhythm (with stressing points emphasized by the spoken syllable and hand tapping) lead to better syllable repetition than treatments emphasizing intonation (tone contour and melodic intonation)”. MIT’s advantage is related to rhythm which is that singing slows down the rate of word production and thereby may improve intelligibility (Laughlin, Naeser, & Gordon, 1979; Pilon, McIntosh, & Thaut, 1998). 
MIT is described by Sparks and Holland (1976) as a method to aid adults with severe aphasia in the recovery of the ability to encode thoughts into units of meaningful verbal communication. MIT was inspired by the observation that individuals with non-fluent aphasia sometimes can sing words or phrases that they normally cannot speak. This phenomenon has been noticed for the past 250 years (Brust, 2001). In studies, patients were able to sing entire songs with provided text that they could not speak with normal intonation (Wilson, Parsons, & Reutens, 2006). It is believed that this is because singing capabilities are stored in the right hemisphere of the brain, which is likely to remain unaffected after a stroke in the left hemisphere (Schlaug, Marchina, & Nortan, 2008). The goal of MIT is to utilize singing to access the language-capable region in the right hemisphere and use these regions to compensate for lost function in the left hemisphere (Sparks & Holland 1976). 
The efficacy of MIT has been proven by studies that show that MIT can result in greater recovery when compared to non-intention therapy (Wilson, Parsons, & Reutens, 2006).  Functional magnetic resonance imaging (fMRI) studies have proven that MIT uses both sides of the brain to recover lost function, as opposed to traditional therapies that utilize only the left hemisphere (Crosson, et al. 2007). Furthermore, it has been seen that, in MIT, individuals with small lesions in the left hemisphere seem to recover by activation of the left hemisphere perilesional cortex, while, in individuals with larger left-hemisphere lesions, there is a recruitment of the use of language-capable regions in the right hemisphere (Schlaug, Marchina, & Nortan, 2008). Though the original intention for developing MIT was to assist aphasic patients in regaining some of their ability to use language (Albert, Sparks and Helm, 1973; Sparks, & Holland, 1976), some clinicians are using the technique as a phonological intervention for clients with verbal apraxia and foreign accent reduction (Wambaugh, & Martinez, 2000; Martikainen, & Korpilahti, 2011; Blythe, 2012). MIT was originally designed to lead non-fluent aphasics from intoning (singing) simple 2-3 syllable phrases to speaking phrases of five or more syllables (Sparks, Helm, & Albert, 1974); 
The supportive evidence comes predominantly from case or case series reports (Sparks, Helm & Albert, 1974) of 8 patients who had shown no improvement in verbal expression (despite other therapies) before entering the MIT program. Six of the 8 patients had notable improvement in propositional speech with MIT.   Marshall and Holtzapple (1976) examined 4 patients by using MIT and 3 patients showed improvement after applying MIT. One patient had no improvement just after MIT, but an improvement on follow-up. Goldfarb and Bader (1979) as cited in van der Meulen, van de Sandt-Koenderman, & Ribbers (2012) had shown on a single case and found improvement in trained phrases. Popovici and Mihailescu (1992) as cited in van der Meulen, van de Sandt-Koenderman, & Ribbers (2012) studied the largest cohort (80 patients in the MIT group, 80 patients in the control group), but they combined MIT with reading and writing. This differs considerably from the classic MIT approach, in which the use of reading and writing is not allowed. Their study showed significantly higher improvement on verbal output measures (repetition and naming) in the MIT group. 
Belin et al., (1996) studied 7 patients with non-fluent aphasia and found significant improvement in language outcome measures during MIT in all participants. Carlomagno et al., (1997) and Baker (2000) as cited in van der Meulen, van de Sandt-Koenderman, & Ribbers (2012) examined two patients and found improvement in outcome measures of repetition and naming tests production of trained words and phrases. Bonakdapour, Eftekharzadeh & Ashayeri, (2003) examined the effect of MIT in a group of 7 Persian-speaking individuals with chronic non-fluent aphasia (no control group). Results indicated significant improvement on subtests standard aphasia test; correct information units (CIUs) in connected speech. Wilson, Parsons & Reutens (2006) studied a single case where the outcome measure had the production of trained and untrained items in MIT repetition versus normative repetition. Results indicated that no difference between MIT repetition and normative repetition directly after therapy. Schlaug, Marchina & Norton, (2008 & 2009) studied two & six patients with case-control and neuroimaging designs for measuring picture naming; and correct information units (CIUs) in connected speech and the result showed that the experimental group greater improvement than the control group in speech outcome measures.  
Hough, (2010) showed improvement in trained and untrained phrases, also at follow-up; increased communicative effectiveness and communicative independence in a single case. MIT program improvements not only in the area of verbal language but also in the areas of auditory comprehension in patients with non-fluent aphasia, though results are debated (Sparks, Helm & Albert, 1974; Popovici & Mihailescu, 1992; Bonakdapour, Eftekharzadeh & Ashayeri, 2003). The study of Springer, Willmes & Haag (1993) was a cross-over study comparing 2 treatment methods in 12 German-speaking patients with non-fluent aphasia: MIT versus linguistically oriented treatment. One group (6 patients) received MIT; the other group (6 patients) received the linguistically oriented treatment for 2 weeks. Results indicated that greater immediate improvement after linguistic treatment than MIT. It was important to find out whether MIT is effective for treating non-fluent aphasia or not so that the clinician can make decisions about treatment procedures. So, the core task of this study was to evaluate the effectiveness of MIT for patients with non-fluent aphasia in the Bangla language. Most of the study had been done in the English language and other languages e.g. Persian, and Chinese but there was no study in the Bangla language to find the effectiveness of MIT.

1.3 Rationale 

Still, there is no research explaining the effectiveness of MIT in Bangladesh. Speech & Language Therapy (SLT) is a new profession in Bangladesh and recently MIT has been used structurally for patients with non-fluent aphasia in the Center for the Rehabilitation of the Paralyzed (CRP). This research would be helpful in making Speech & Language Therapists (SLTs) aware of the importance of MIT for patients with non-fluent aphasia and would also encourage making the current SLT practice more evidence-based, client-centred and effective. Evidence-based practice (EBP) is considered to be a vital component of clinical effectiveness which involves identifying the most effective treatment for individual patients based on study findings as well as clinical experience (Dollaghan, 2007). So this research would explore whether manipulation of MIT is effective or not for patients with non-fluent aphasia in Bangladesh. Thus this research would contribute to enhancing the quality of SLT service in Bangladesh.

1.4 Operational Definition
Effectiveness
Effectiveness is the capability of producing a desired result it means it has an intended or expected outcome which means creative, productive or effective (Harper & Douglas, 2011). As Wojtczak (2002) cited in Harvey (2004) defined effectiveness is a measure of the extent to which a specific intervention, procedure, regimen, or service, when deployed in the field in routine circumstances, does what it is intended to do for a specified population. In the health field, it is a measure of output from those health services that contribute towards reducing the dimension of a problem or improving an unsatisfactory situation (Sultana, 2011).
In this study, the investigator tried to identify the extent to which MIT has an effect on expressive language modality in patients with non-fluent aphasia. This would help the investigator to set indicators and evidence and to collect meaningful information about MIT for the treatment of patients with non-fluent aphasia in CRP, Bangladesh. 
Non-fluent aphasia
Non-fluent aphasia is most commonly results from a lesion in the left frontal lobe involving the left posterior inferior frontal region known as Broca’s area, the region is named after Paul Broca in 1864, who first linked this area of the brain with non-fluent aphasia; this region is thought to consist of the posterior inferior frontal gyrus encompassing Brodmann’s areas 44 and 45 (Kertesz, Lesk, & McCabe, 1977; Schlaug, Norton, Marchina, Zipse, & Wan, 2010) and patients who are non-fluent usually have the ability to comprehend the speech of others, but are unable to produce words themselves (Kertesz, Lesk, & McCabe, 1977). In older literature, it is called verbal aphasia (Head, 1920) non-fluent aphasia is characterized by the loss of the ability to produce language; spoken or written (Chapey, 1994). 
The most common cause of non-fluent aphasia is brain damage resulting from a stroke — the blockage or rupture of a blood vessel in the brain. Some form of aphasia occurs in 34 to 38% of patients with stroke (Bakheit, Shaw, Carrington, Griffiths, 2007), and non-fluent aphasia occurs in approximately 12% of new cases of aphasia caused by stroke (Pedersen, Vinter, Olsen, 2004). In most cases, non-fluent aphasia is caused by a stroke in Broca's area or the surrounding vicinity. However, cases of non-fluent aphasia have been seen in patients with strokes in other areas (Wernicke’s area) of the brain. Patients with classic symptoms of non-fluent aphasia in general have more acute brain lesions, whereas patients with larger, widespread lesions exhibit a variety of symptoms that may be classified as global aphasia or left unclassified (Bakheit, Shaw, Carrington, Griffiths, 2007). Non-fluent aphasia can also be caused by trauma to the brain, tumor, cerebral hemorrhage, or extradural hematoma (Orzeren, Koc, Demirkiran, Sonmezler, 2006; Commondoor, Eisenhut, Fowler, Kirollos, & Nathwani, 2009).
The symptoms of non-fluent aphasia are characterized by halting, effortful, laboured speech production, whether expressing original ideas or repeating. The person knows what they want to say but is unable to program the tongue, teeth, palate, and lips to get the message out. Patients with non-fluent aphasia struggle to get words out, speak in very short sentences and leave out words (Helm-Estabrooks, & Albert, 2004). An example of non-fluent aphasia is provided by Goodglass, & Kaplan, (1976)
Yes... ah... Monday... er... Dad and Peter H... and Dad.... er... hospital... and ah... Wednesday... Wednesday, nine o'clock... and oh... Thursday... ten o'clock, ah doctors... two... an' doctors... and er... teeth... yah.
Non-fluent aphasia is much more than a deficit in producing words. In general, three major speech deficits are produced by lesions in and around Broca’s area: (1) agrammatism, (2) anomia and (3) articulation difficulties (Helm-Estabrooks, & Albert, 2004). Agrammatism refers to difficulty in using grammatical construction, as evidenced in the above example. Anomia refers to a word finding difficulty and anomia is actually a primary symptom of all types of aphasia. In the third major characteristic, articulation difficulties refer to mispronunciation of a word, often altering the sequence of sounds, for example, lipstick might be pronounced “likstip” (Helm-Estabrooks, & Albert, 2004).
The prognosis of non-fluent aphasia depends on so many factors like age, cause, area of and size of brain lesion and also the availability of rehabilitation services (Naeser, 1987). Bakheit, Shaw, Carrington, & Griffiths, (2007) found in their study that, most of the patients with non-fluent aphasia recovery are seen within the first year following a stroke or injury and the majority of this improvement is seen in the first four weeks in therapy following a stroke and slows thereafter. Another Study has also found that the prognosis of non-fluent aphasia correlates strongly with the initial severity of impairment (Pedersen, Vinter, & Olsen, 2004). Those with the greatest initial disability tend to show the greatest improvement among test groups (Pedersen, Vinter, & Olsen, 2004). Depression, anxiety and social withdrawal are all factors which have been proven to affect negatively a patient's chance of recovery (Code, Hemsley, & Herrmann, 1999). It has also been seen that patients with aphasia caused by subcortical lesions have a better chance of recovery than those with aphasia due to cortical stroke (Liang, et al., 2011). A considerable number of these patients never recover completely, despite intensive therapy (Stahl, Kotz, Henseler, Turner, & Geyer, 2011).

 Melodic Intonation Therapy (MIT)
MIT is a treatment programme for patients with non-fluent aphasia with persistent and severely impaired verbal output as well as better preserved auditory comprehension abilities (Sparks & Deck, 1986). MIT is an aphasia treatment program that uses musical intonation, continuous voicing, and rhythmic tapping to teach verbal expressions to clients with severe non-fluent aphasia with good auditory comprehension (Schlaug, Marchina, & Nortan, 2008). It was first described by Albert and colleagues in 1973 to aid speech recovery in adult aphasic patients at the Aphasia Research Center of Boston's Veterans Administration Hospital (Albert, Helm & Sparks, 1973; Carroll, 1996). It consists of a hierarchically structured programme with three levels, there are few consecutive steps in each level (Sparks & Deck, 1986).
On the first level, a short daily-life utterance is hummed and tapped out by the therapist in a syllable-by-syllable fashion (first step) and then intoned on a high note–low note pattern which slows the output rate and exaggerates the natural prosody of the spoken utterance (second step). In the third step, the therapist and the patient intone the same item together, and in the fourth step they begin together but the therapist fades out and the patient has to complete the item. In the fifth step, the patient is asked to produce the intoned utterance alone. Then a new item is introduced and worked out along the same five steps. The four steps of the second level include immediate and delayed repetition, and items are expanded by introducing new and increasingly longer sentences. The third level begins with a delayed repetition of the intoned sentence. However, the following steps require the patient to repeat the item only with exaggerated prosody and then respond in normal speech to a probe question. Throughout the procedure, the patient and clinician sit facing each other. MIT gives the clinician flexibility in determining appropriate target phrases and in adapting to changes in intonation patterns created by the patient (Norton, Zipse, Marchina, & Schlaug, 2009). Three levels of MIT treatment protocol were given in Annexure – 3. 

Ideal candidates for MIT:
A good response to MIT is defined as an improvement in conversational speech skills. Patients who are most likely to respond well to this treatment have most or all of the following characteristics:
· a unilateral, Left Hemisphere stroke
· poorly articulated, non-fluent, or severely restricted verbal output that may be confined to a non-sense stereotype (eg, “bika, bika, bika”)
· ability to produce some intelligible words while singing familiar song
· poor repetition, even for single words
· moderately well preserved auditory comprehension
· poorly articulated, attempts at speech
· good motivation, emotional stability, and good attention span. 
(Helm-Estabrooks, & Albert, 2004)

1.5 Hypothesis 
Melodic Intonation Therapy is an effective treatment program for patients with non-fluent aphasia.
Null hypothesis
Melodic Intonation Therapy is not an effective treatment program for patients with non-fluent aphasia.
1.6 Objectives of the study
The main objective of the study was to find out the effectiveness of the MIT program in the management of patients with non-fluent aphasia.
Specific objectives
· To identify the level of change in repetition of words in patients with non-fluent aphasia.
· To determine the change in repetition of phrases in patients with non-fluent aphasia.
· To determine the change in responsive naming in patients with non-fluent aphasia.
· To determine the change in confrontation naming in patients with non-fluent aphasia.



2. material and methods 

2.1 Study Design 
The study was conducted following the pre-experimental research design. Pre-experimental design is one in which two of the three criteria for true-experimental design are absent. In pre-experimental, it is possible to describe phenomena or relationships (Hicks, 1999).  The specific type of pre-experimental research which was used in this study was the pretest-posttest design. It is valuable in describing what occurs after the introduction of the independent variable e. g. repetition of words, repetition of phrases, responsive naming & confrontation naming (Bailey, 1997). This design uses a single group as an experimental group for the experiment. Here the experimental group acted as their own control group (Depoy & Gitlin, 1998). The same subject design is a variant of experimental design which involves testing the same group of subjects on two or more occasions. They are typically used in before and after designs (Hicks, 1999). If subjects are tested before and after the intervention, a change in scores on the dependent variable can be reported. Albert, Sparks, & Helm (1973), Sparks, Helm, & Albert (1974) and Moses (1977) also used the same study design in their research study where they wanted to find out the effectiveness of MIT for patients with non-fluent aphasia.

2.2 Study Setting
The study was conducted in two settings. The setting was the adult neurology unit of the Speech & Language Therapy (SLT) dept. CRP, Savar and CRP, Mirpur. 
These two settings were used because these two settings were the only specialized centres where patients with non-fluent aphasia are available also qualified Speech and Language Therapists (SLTs) are available who work with aphasia (Speech and Language Therapy, n.d.).

2.3 Sample Size
It is very difficult to establish the best size of the sample since this decision depends very largely on the research which is being undertaken (Hicks, 1999). The total number of participants was 4 (Four). This study project was in the course curriculum, and there were verities of limitations, for example, unavailable participants of related conditions, time length etc. so the investigator completed this study with 4 (four) participants.

2.4 Sampling Procedure
The participants were a small group and each participant had a variety of associated problems. It was indeed difficult to choose a sample that claimed to be representative of the population. In this study, the investigator selected 6 (six) samples purposively for collecting data from the adult neurology unit of the SLT dept. CRP, Savar and Mirpur. Among of six samples, one sample didn’t match the inclusion criteria (attention span was very poor and stoke held following head injury) and another sample had gone (due to personal problem, took 5 therapy sessions) from the study setting before collecting post data and these 2 (two) participants were selected from the adult neurology unit of SLT dept. CRP, Mirpur. Finally to carry out the research project 4 (four) participants with non-fluent aphasia were selected purposively from the adult neurology unit of the SLT dept. CRP, Savar. Many other investigators have done their studies with small participants as like Marshall and Holtzapple in 1976 with 4 participants, Carlomagno et al., (1997) with 2 participants, and Hough (2010) with one participant, so the investigator did this study with 4 participants.
Purposive sampling referred a purpose in mind and the samples are thus selected to include people of interest and exclude those who do not suit the purpose (Hicks, 1999). In purposive sampling, the researcher attempts to obtain a sample that appears to him/her to be representative of the population and will usually try to ensure that a range from one extreme to the other is included (Depoy, & Gitlin, 1998). Purposive sampling is different from convenience sampling because here the researchers do not simply study whoever is available, but use their judgment to select that they believe, based on prior information, will provide the data they need (Frankel, & Waller, 2000). A large sample is more likely to be representative of the population than a smaller one and secondly, small sample size would be corrected by an increase in the stringency with which the analysis will conduct (Hicks, 1999). 
2.4.1 Inclusion criteria:
· Participants who had non-fluent aphasia diagnosed by BDAE following unilateral left hemisphere stroke
· Participants who didn’t receive melodic intonation therapy before.
· Participants who had good attention span and emotionally stable.
· Assessment execute by a qualified SLTs and intern.
2.4.2 Exclusion criteria:
· Participants with fluent aphasia, and anomic aphasia.
· Non-fluent aphasic patient following tumor, head injury and degenerative disease.
2.5 Rational for the Criteria
Participants were selected from patients with non-fluent aphasia following unilateral left hemisphere stroke because they are the best candidates for MIT, they have the ability to understand language but are not able to verbally express their own thoughts (Helm-Estabrooks & Albert, 2004; Sparks, Helm & Albert, 1973). The patient is diagnosed by qualified SLTs by using subtests (repetition of words, repetition of phrase, responsive naming & confrontation naming) of BDAE because it is very difficult to diagnose patients with non-fluent aphasia, who have actual symptoms from non-fluent aphasia. Participants were not selected from patients with non-fluent aphasia following tumor or head injury & degenerative disease because there have chance of right hemisphere damage (Helm-Estabrooks & Albert, 2004). 
2.6 Data collection 

2.6.1 Data collection tools

This study was conducted to find out the effectiveness of the MIT program for patients with non-fluent aphasia. To measure the effectiveness of MIT, the investigator used subtests (repetition of words, repetition of phrase, responsive naming & confrontation naming) of the Boston Diagnostic Aphasia Examination (BDAE) as a tool for pre – post-test. Albert, Helm & Sparks, (1973) used BDAE for collecting data in their study to find out the effectiveness of MIT.
Boston Diagnostic Aphasia Examination (BDAE)
The Boston Diagnostic Aphasia Examination (BDAE) is a comprehensive, multi-factorial battery created by Harold Goodglass and Edith Kaplan in 1972 to evaluate a broad range of language impairments in patients with aphasia.  This test evaluates various perceptual modalities (e.g., auditory, visual, and gestural) processing functions (e.g., comprehension, analysis, problem-solving) and response modalities (e.g., writing, articulation, and manipulation) (Goodglass, & Kaplan, 1972). BDAE has five tests and under each five tests have a subtest. These are the following – 
1. Conversational and expository speech – conduct informal exchange, e.g. response to greetings. 2. Auditory comprehension there is four subtests a) Word discrimination e. g. smoking, drinking b) Body-part identification e.g. ear, head c) Commands e. g. point the ceiling, then to the floor d) Complex ideational material e. g. can you use a hammer to pound nails. 3. Oral expression – has also ten subtests a) Oral agility like nonverbal agility e. g. purse lips, release and verbal agility e. g. mama, mama…etc. b) Automatized sequences e. g. days of the week, months of year c) Recitation, singing, and rhythm d) Repetition of words e. g. chair, 1776 etc. e) Repeating phrases e. g. you know how lims are sour f) Word reading e. g. circle, purple g) Responsive naming e. g. what do you do with a razor? h) Visual confrontation naming e. g. objects: key, glove; letters: H, T etc. i) Animal naming j) Oral sentence reading e. g. I got home from work. 4. Understanding written language – has four subtests a) Symbol and word discrimination e. g. on_____ F_____ b) Phonetic association like word recognition e. g. ship___ book___ and Comprehension of oral spelling e. g. N-O, E-L-B-O-W c) Word-picture matching e. g. chair ____ brown ____ d) Reading sentences and paragraphs. 5. Writing there also has four subtests a) Mechanics of writing e. g. name and address b) Recall of written symbols c) Written word-finding like spelling to dictation e. g. soft ___ fight ___ and written confrontation naming e. g. key, red d) Written formulation e. g. narrative writing
In this study, the investigator used repetition of words & phrases, responsive naming, and confrontation naming tasks of BDAE to assess patients with non-fluent aphasia before and after the implementation of MIT. The investigator translated the data collection tool into Bangla language according to cultural perspectives and checked by the supervisor. Because original versions of BDAE subtests were in the English language, where some portions were unfamiliar to the Bangla Bangla-speaking population. Translating procedures of BDAE subtests – repetition of words there has ten items. Among them, two (W & Methodist Episcopal) items were translated in cultural view and the rest of the items were the same just translated in Bangla. Repetition of phrases, this subtest has sixteen items which are divided into high and low-probability phrases and the investigator just translated in Bangla of this subtest. Responsive naming where had ten items and the investigator was translated into Bangla language. Visual confrontation naming, there were thirty-eight items from different categories among them one (Cactus) item was translated into cultural views and the rest of the items were the same. The data collection tool is presented in Annexure 4.

2.6.2 Data collection procedure 
The participants of the study were chosen purposively for the experiment. Before starting the treatment, on the first day of data collection, the investigator introduced himself to the participant & participant’s caregiver and explained the purpose of the study and the role of the participant in the study. The investigator collects the written consent form (annexure – 5) participant’s caregiver. Then the investigator took initial data (which were pre-test data) on the following areas by using BDAE.
· Repetition of word
· Repetition of phrase
· Responsive naming
· Confrontation naming
Then the investigator informed the qualified and intern SLTs about the treatment program, the techniques that would be used in the treatment program; the target areas in which the investigator was looking for change and how many sessions the participants needed to be seen. The participants received the MIT treatment program from the adult neurology unit of the SLT department, CRP, Savar and Mirpur for 45 to 50 min for 12-16 (3 – 4 weeks) sessions at the rate of approximately 4 sessions per week. The best administration time of MIT is 3 – 6 weeks, 5 sessions/week and 1 – 1.5 h/session (Helm-Estabrooks & Albert, 2004; Schlaug, Marchina, & Nortan, 2009). Here the investigator minimized the administration time of MIT due to the time limitation of the study conduct. At the last session, the investigator again collected data (which were post-test data) on the repetition of words and phrases, responsive naming and confrontation naming areas by using BDAE. 

2.7 Data analysis
All participant's names were coded to maintain confidentiality. The data were gathered through the pre-test scores (data gathered before the implication of treatment) and post-test scores (data gathered after the implication of treatment) of each participant of the study in four measuring areas. Data analysis was done with statistical calculation using the inferential statistics parametric related  ‘t’ test. The ‘t’ test is used when participants have been used as their own control group and when the group consists of individuals, who have been matched on some characteristics and the related ‘t’ test is quite powerful and can be based on groups of subjects smaller than 25 (Baily, 1997). 
Hicks (1999, p. 151) claimed that “the related t-test is especially suitable for ‘before and after’ type designs, for instance, when the researcher wishes to compare the effects of a treatment on one group of subjects”. Outcomes would be measured by collecting the scores of different variables and the scores would be considered interval/ratio data. In analyzing the data by using ‘t’ test, the investigator calculated the total of the pre-test and post-test scores for the findings' total significance and of each repetition of word & phrase, responsive naming and confrontation naming areas and explored the mean of the pre-test and the post-test scores of each participant. Then the investigator compared the mean scores of these areas and explored the differences in the mean scores. 
To find out the value of ‘t’ the researcher has used the following formula. 
             ‘t’ = (∑▒d)/√((N∑▒d^2-(∑▒├ d) ┤^2)/(N-1))
 = The total of differences.
 = The total of the differences squared.
 = The total of squared differences.
N= Number of the subject.
N-1 degree of freedom. The sign is df. Complex concepts are involved in some statistical tests which refer to the extent to which data have the capacity to vary once certain limits have been imposed (Hicks, 1999).
√= The square root of the final calculation of everything under the square root sign.
In this study, the hypothesis was one-tailed as it was predicting a specific direction to the results (Hicks, 1999). To support the hypothesis and/or to reject the null hypothesis the investigator used the related ‘t’ test to find out the ‘p’ value so that the result can be significant.

2.8 Ethical Consideration 
Written informed consent in Bangla (which is presented in annexure 5) was given to all participants' caregivers prior to the completion of the pre-test. The investigator received a written form from every participant’s caregiver including a signature. The participant’s caregiver was also informed verbally about the study purpose and their role in the study. Participant’s participation was voluntary. Every effort was made to keep information confidential. The names and identities of the participants were not documented in this study. All the data was kept in a secured place. Only selected persons had access to that information. Considering all those ethical norms and values no ethical problems arose as there were some personal and sensitive questions.  No compensation was provided for participating in this study and voluntary withdrawal was without consequence.


3. results and discussion

The main objective of this study was to find out the effectiveness of MIT for patients with non-fluent aphasia. This study was conducted with four participants and they were assessed two times before and after implementing the treatment. The results were analyzed by statistical calculation using the inferential statistics parametric related ‘t’ test. After completing the statistical analysis of the data, the researcher found the mean differences in the outcome area of repetition of words and phrases, responsive naming and confrontation naming. In this chapter, the numerical outcome of the study is described statistically by the use of descriptive statistics (mean). Demographic data of the participants and the findings of the study in different target areas are also presented in this chapter by using tables and bar charts.

3.1 Demographic information of the participants

In the following table demographic data of the participants is presented:

	Participants Code
	Age (years)
	Sex
	Post-onset Aphasia
	Total sessions

	01
	50
	Male
	05 months
	16

	02
	55
	Male
	01 month
	16

	03
	40
	Female
	03 months
	16

	04
	70
	Male
	10 months
	12


                          Table 1: Demographic information of the participants
The above case summary shows that the total number of participants was 4 and their age range was between 40 to 70 years. Among 4 participants, 3 (75%) participants were male and 1 participant (25%) was female. Among 4 participants, 2 participants' time of post-onset aphasia was between 1 month to 3 months and 2 participants' time of post-onset aphasia was between 5 months to 10 months.

3.2 Significance level of total score on BDAE
The total findings of the outcome measures represent that, the mean score of participants before applying MIT was 7.32 and after applying MIT was 14.15 (data is presented in table 2). Therefore the mean score of participants of total findings improved after applying MIT. 
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The study showed that the average/mean scores were better after receiving MIT than before receiving MIT.
	Participants
	Total outcome measure  Pre-test x1
	Total outcome measure  Post-test x2
	Difference between pre-test and post-test

	
	
	
	d= x2-x1
	d2

	P1
	8.82
	13.15
	4.33
	18.74

	P2
	6.33
	12.15
	5.82
	33.87

	P3
	7.99
	19.98
	11.99
	143.76

	P4
	6.16
	11.32
	5.16
	26.62

	
	∑x1 = 29.3
	∑x2 = 56.6
	∑d = 27.3
	∑ d2 = 222.99

	
	 = 7.32
	 = 14.15
	
	


                                                 Table 2: Mean of total score on BDAE
Statistical analysis of the data represented the ‘t’ value (calculation is presented in annexure 1) of total findings which were significant (t  = 3.90, df = 3, p = <.01, one-tailed hypothesis). This means that the probability of the random error is less than 1 people among 100 people. The usual cut-off point for claiming support for a significant level of the experimental hypothesis is 5% (Hicks, 1999) therefore it can be said that the findings of the study are significant. The bar chart (figure 1) represents the improvement rate of each of the 4 participants before and after applying MIT in total findings of outcome measures.

                  
                           Figure 1: Participants performance in total score on BDAE
From the Bar chart, it is observed that among 4 participants all of them gained significant improvement in total score on BDAE.


3.3 Different areas of outcome measures
By using the related ‘t’ test the investigator has analyzed the data and found the ‘t’ value of significance for the improvement in the areas of repetition of words and phrases, responsive naming and confrontation naming. The change in mean score and ‘t’ value of these areas is presented in the following table 3. 
	Area of outcome measures
	Mean
	‘t’ value
	‘p’ value
	Significance

	
	Before treatment
	After treatment
	
	
	

	Repetition of Word
	1.04
	1.95
	3.62
	<.01
	Significant

	Repetition of Phrase
	0.45
	1.45
	2.95
	<.025
	Significant

	Responsive Naming
	1.83
	3.66
	5.80
	<.005
	Significant

	Confrontation Naming
	3.99
	7.08
	3.57
	<.01
	Significant


                               Table 3: Mean in Different areas of outcome measures
Before treatment in the area of repetition of words mean score was 1.04 and after treatment was 1.95; ‘t’ value is 3.62 and ‘p’ value is <.01 which indicates that the findings is significant. In the area of repetition of the phrase before treatments mean score was 0.45 and after treatment was 1.45; ‘t’ value is 2.95 and ‘p’ value is <.025 which indicates that the findings is significant. In the area of responsive naming, before treatments mean score was 1.83 and after treatment was 3.66; ‘t’ value is 5.80 and ‘p’ value is <.005 which indicates that the findings is significant. In the area of confrontation naming, before treatments mean score was 3.99 and after treatment was 7.08; ‘t’ value is 3.57 and ‘p’ value is <.01 which indicates that the findings are significant.

3.3.1 Repetition of Word
The overall findings in the area of repetition of words represent that, the mean score of participants before applying MIT was 1.04 and after applying MIT was 1.95 (data is presented in table 4). Therefore the mean score of participants in the area of repetition of words improved after applying MIT. The study showed that the average/mean scores were better after receiving MIT than before receiving MIT.
	Participants
	Repetition of word Pre-test x1
	Repetition of word Post-test x2
	Difference between pre-test and post-test

	
	
	
	d= x2-x1
	d2

	P1
	0.83
	1.33
	0.5
	0.25

	P2
	1
	1.83
	0.83
	0.68

	P3
	1.5
	3.16
	1.66
	2.75

	P4
	0.83
	1.5
	0.67
	0.44

	
	∑x1 = 4.16
	∑x2 = 7.82
	∑d = 3.66
	∑ d2 = 4.12

	
	 = 1.04
	 = 1.95
	
	


                                         Table 4: Mean of repetition of word


Statistical analysis of the data represented the ‘t’ value (calculation is presented in annexure.2) in the area of repetition of words which was significant (t  = 3.62, df = 3, p = <.01, one-tailed hypothesis). This means that the probability of the random error is less than 1 people among 100 people. The usual cut-off point for claiming support for a significant level of the experimental hypothesis is 5% (Hicks, 1999) therefore it can be said that the findings of the study are significant. The bar chart (figure 2) represents the improvement rate of each of the 4 participants before and after applying MIT in the area of repetition of the word.

                  
                               Figure 2: Participants performance in the repetition of word

From the Bar chart, it is observed that among 4 participants all of them gained significant improvement in the area of repetition of words.

3.3.2 Repetition of Phrase

The overall findings in the area of repetition of phrases represent that, the mean score of participants before applying MIT was .45 and after applying MIT was 1.45 (data is presented in table 5). Therefore the mean score of participants in the area of repetition of phrases improved after applying MIT. The study showed that the average/mean scores were better after receiving MIT than before receiving MIT.
	Participants
	Repetition of Phrase Pre-test x1
	Repetition of Phrase Post-test x2
	Difference between pre-test and post-test

	
	
	
	d= x2-x1
	d2

	P1
	0.66
	1.16
	0.5
	0.25

	P2
	0
	0.66
	0.66
	0.43

	P3
	1.16
	3.16
	2
	4

	P4
	0
	0.83
	0.83
	0.68

	
	∑x1 = 1.82
	∑x2 = 5.81
	∑d = 3.99
	∑ d2 = 5.36

	
	 = .45
	 = 1.45
	
	


                                         Table 5: Mean of repetition of phrase
Statistical analysis of the data represented the ‘t’ value (calculation is presented in annexure 3) in the area of repetition of phrase which was significant (t  = 2.95, df = 3, p = <.025, one-tailed hypothesis). The usual cut-off point for claiming support for a significant level of the experimental hypothesis is 5% (Hicks, 1999) therefore it can be said that the findings of the study is significant. The bar chart (figure 3) represents the improvement rate of each of the 4 participants before and after applying MIT in the area of repetition of phrases.

              
                          Figure 3: Participants performance in the repetition of phrase 

From the Bar chart, it is observed that among 4 participants all of them gained significant improvement, in the area of repetition of phrases, where two participants’ baseline data were 0 (zero).

3.3.3 Responsive Naming

The overall findings in the area of responsive naming represent that, the mean score of participants before applying MIT was 1.83 and after applying MIT was 3.66 (data is presented in table 6). Therefore the mean score of participants in the area of responsive naming improved after applying MIT. The study findings showed that the average/mean scores were better after receiving MIT than before receiving MIT.

	Participants
	Responsive Naming Pre-test x1
	Responsive Naming Post-test x2
	Difference between pre test and post test

	
	
	
	d= x2-x1
	d2

	P1
	2
	3.33
	1.33
	1.76

	P2
	1.33
	3.33
	2
	4

	P3
	2
	4.66
	2.66
	7.07

	P4
	2
	3.33
	1.33
	1.76

	
	∑x1 = 7.33
	∑x2 = 14.65
	∑d = 7.32
	∑d2 = 14.59

	
	 = 1.83
	 = 3.66
	
	


                                         Table 6: Mean of responsive naming

Statistical analysis of the data represented the ‘t’ value (calculation is presented in annexure 4) in the area of responsive naming which was significant (t  = 5.80, df = 3, p = <.005, one-tailed hypothesis). The usual cut-off point for claiming support for a significant level of the experimental hypothesis is 5% (Hicks, 1999) therefore it can be said that the findings of the study are significant. The bar chart (figure 4) represents the improvement rate of each of the 4 participants before and after applying MIT in the area of responsive naming.
               
                           Figure 4: Participants performance in responsive naming
From the Bar chart, it is observed that among 4 participants all of them gained significant improvement in the area of responsive naming.




3.3.4 Confrontation Naming

The overall findings in the area of confrontation naming represent that, the mean score of participants before applying MIT was 3.99 and after applying MIT was 7.08 (data is presented in table 7). Therefore the mean score of participants in the area of confrontation naming improved after applying MIT. The study showed that the average/mean scores were better after receiving MIT than before receiving MIT.



	Participants
	Confrontation Naming Pre-test x1
	Confrontation Naming Post-test x2
	Difference between pre-test and post-test

	
	
	
	d= x2-x1
	d2

	P1
	5.33
	7.33
	2
	4

	P2
	4
	6.33
	2.33
	5.42

	P3
	3.33
	9
	5.67
	32.14

	P4
	3.33
	5.66
	2.33
	5.42

	
	∑x1 = 15.99
	∑x2 = 28.32
	∑d = 12.33
	∑ d2 = 46.98

	
	 = 3.99
	 = 7.08
	
	


                                      Table 7: Mean of confrontation naming
Statistical analysis of the data represented the ‘t’ value (calculation is presented in annexure 5) in the area of confrontation naming which was significant (t  = 3.57, df = 3, p = <.01, one-tailed hypothesis). The usual cut-off point for claiming support for the significant level of the experimental hypothesis is 5% (Hicks, 1999) therefore it can be said that the findings of the study are significant. The bar chart (figure 5) represents the improvement rate of each of the 4 participants before and after applying MIT in the area of confrontation naming.
                 
                          Figure 5: Participants performance in confrontation naming
From the Bar chart, it is observed that among 4 participants all of them gained significant improvement in the area of confrontation naming.





4. Conclusion

Stroke is the leading cause of non-fluent aphasia and due to non-fluent aphasia person has deficits in verbal expression.  Non-fluent aphasia is characterized by halting, effortful, labored speech production, whether expressing original ideas or repeating (Helm-Estabrooks, & Albert, 2004); the person knows what they want to say but is unable to program the tongue, teeth, palate, and lips to get the message out. Non-fluent aphasic patients never recover completely, despite intensive therapy (Stahl, Kotz, Henseler, Turner, & Geyer, 2011). There is no standard treatment for non-fluent aphasia and most of the aphasia therapy is individualized based on a patient's condition and needs as assessed by SLTs. Most of the patients receive traditional therapy for a few hours per day and practice the repetition of words and phrases. Mechanisms are also taught in traditional therapy to compensate for lost language function such as drawing and using phrases that are easier to pronounce (Marcus, Elbert, Djundja, & Taub, 2007). 
Melodic Intonation Therapy (MIT) is one of the accepted treatment approaches for patients with non-fluent aphasia (Schlaug, Marchina & Norton, 2008). MIT uses the musical elements of speech (melody and rhythm) to improve expressive language by capitalizing on preserved function (singing) and engaging language-capable regions in the undamaged right hemisphere, which is safe and is advocated for use selectively in the early rehabilitation of patients with non-fluent aphasia for the beneficial effect on verbal expression (Norton, Zipse, Marchina, & Schlaug, 2009). 
Speech & Language Therapy (SLT) is a new profession in Bangladesh. To establish SLT as a powerful profession and evidence-based practice (EBP) in this country it is necessary to provide and gain evidence before providing any treatment to the patients (Dollaghan, 2007). MIT is also a new treatment program which is recently introduced in the clinical setting of the SLT dept. CRP, Savar and Mirpur. So to make this treatment program evidence-based this study was conducted with the aim of finding out the effectiveness of MIT for patients with non-fluent aphasia. After completing the study it might be proved that MIT is significant for the improvement of verbal expression which is damaged in non-fluent aphasia it can be used in clinical settings with the proper administration.
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Significance level of total score on BDAE
Pre-test	8.82	6.33	7.99	6.1599999999999975	Post-test	13.15	12.15	19.979999999999986	11.32	Participants Code
Participants Performance

Repetition of Word
Pre-test	0.83000000000000063	1	1.5	0.83000000000000063	Post-test	1.33	1.83	3.16	1.5	Participants Code
Participant's Performance

Repetition of Phrase
Pre-test	0.6600000000000068	0	1.1599999999999886	0	Post-test	1.1599999999999886	0.6600000000000068	3.16	0.83000000000000063	Participant's Code
Participants Performance

Responsive Naming
Pre-test	2	1.33	2	2	Post-test	3.3299999999999987	3.3299999999999987	4.6599999999999975	3.3299999999999987	Participant's Code
Participant's Performance

Confrontation Naming
Pre-test	5.33	4	3.3299999999999987	3.3299999999999987	Post-test	7.33	6.33	9	5.6599999999999975	Participant's Code
Participant's Performance


