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Five nonfluent aphasics \\,ere presented English phrases with three syllable dr~ra- 
tions; a regular speech, non-intoned dr~ration < 1 sec per syllal~le, and two modified 
Melodic Intonation Therapy (h,lIT) intoned durations of 1.5 sec per syllable and 
2.0 see per syllable. All sul~jccts had the greatest numl~er of correct phrase produc- 
tions at  the longest X1IT duration ( ! J  < 0.001 ) and the greatest number of failures 
a t  the regular non-intoned duration. Therefore, syllal~le duration is an important 
acoustic parameter to consider \\,hen using an XilT techniclue with severe nonfluent 
aphasics. 

Moderate to severe limitation in speech production is a prominent char- 
acteristic of the nonfluent aphasias. The four nonfluent aphasia syndromes 
recognized by some aphasiologists include Transcortical Motor aphasia, Broca's 
aphasia, Mixed aphasia, and Global aphasia. Transcortical Motor aphasia 
presents relatively intact repetition performance when compared to proposi- 
tional speech, but in the Broca's, Mixed, and Global aphasia syndromes con- 
versational speech and phrase repetition are similarly nonfluent. Although the 
noduen t  aphasic patient's speech has halting and effortful initiation, awkward 
articulation, reduced melodic line, and telegraphic grammatical constructions, 
many of these patients reportedly can sing familiar songs with good articulation 
(Geschwind, 1971). Some treatment methods for nonfluent aphasia have em- 
phasized the singing of propositional speech in a clitlical setting (Gerstman, 
1964; Keith and Aronson, 1975). The use of hjelodic Intonation Therapy (MIT) 
as a successful treatment technique to enhance fom~ulation of propositional 
language with nonfluent aphasics was first introduced bv Albert, Sparks, and 
Helm ( 1973), and further examined by Sparks, I-Ieln~, and Albert ( 1974). 

Sparks and IIolland (1976) state that the 3IIT technique utilizes "intoned 
patterns" whch  contain three elements-meloclic line, rhythm, and points of 
stress. The linpistic conccpt "stress" is described acoustically in terms of in- 
tensity, spectrum, fundamental frequency, and duration (llalmberg, 1968). 
Fry (1955) found that with normal subjects increased duration is the single 



I i ~ ~ ~ o r t i !  i t  I t i  t ~ . r , s s  i l l  I;~igli.;!l s\-ll:ll~les. Other in- 
\.c:stigato~.s hit\.( cc~l~clutlctl t l ~ i i t  for al~lliisic ~~;~t ic .nts  \\-it11 left hemisphere 
1c.sions n~rtl ;luditor~. l>rocessir~g dc~fcct.;. cslxl~~dctl clr~rntion of both \,erl~al and 
nc.)~~\.erhal ~lcoustic stiln1.11i i~~lpro\.cos I x x r f o r ~ ~ ~ a ~ ~ c c  o n  ;I \.al-iet!- of esperimental 
tasks recluirins teniporal rc.sol11tion ;ind secluencing nnal\.sis (Efron, 1963; 
All~crt and Bear, 197:3; 'Tnllal and Ne\vcombe, 1916). 

In this stutl\., \ve ~ n a r ~ i p ~ ~ l a t t ~ t l  s\.llable duration and n~easurecl its effect on 
phrase ]xoduction abilit\: in a small sample of nonfl~.~ent aphasic subjects. Sub- 
jects lxoduced words and phrases at tlirec s\.llable cluratio~ls, a regular speech 

I 
duration (lvitll an approsimate mean of 0.28 sec) ant1 two espanded hIIT in- 
toned durations (1 .3  and 2.0 sec). The purpose of this studv was to determine 

I 
if a lxolonged svllabic duration \\lould improve subjects' verbal performance 

:I 

within the k1IT &chiclue. ,r 

Five light-handed male CVA patients were selected as subjects for this study. 
Four of these subjects had left hemisphere vascular lesions and one subject 
had bilateral lesions. These lesions were verified from localizing xleurologic 
signs and CT scans. CT scans were done 7 to 108 xnonths post-onset, and 
were interpreted by a staff radiolobist. The con~posites in Figure 1 show that 
all five subjects had lesions in the left hemisphere. One of the five had an addi- 
tional small lesion in the right occipital lobe, but like the others, his pre- 
dominant lesion was in the distribution of the left luiddle cerebral artery. Sub- 
jects ranged in age from 47 to 67 years, with a mean of 58 years. Months post- 
onset ranged from 4 to 108, with a mean of 29 months. 

Subject selection also was based on the following clinical criteria: 
( I )  Patients were classified as nonfluent in conversational speech on the Boston 
Diclgilostic Aphclsicl Ewminntiot~ Rating Scale Profile of Speech Characteristics 
(Goodglass and Kaplan, 1972). Additional language testing placed each patient 
within a general aphasia syndrome. Two of the five patients were classified as 
presenting Global aphasia, two were classified as presenting Mixed aphasia, 
and one was classified as presenting Broca's aphasia. None of the five patients 
in the sample exhibited Transcortical %lotor aphasia, and all five had moderate 
to  severe impairments on high probability phrase repetition. Descriptive in- 
formation on the subjects is provided in Table 1. See Figure 2 for c~mposi te  
range of spe -h profile ratings. 
( 2 )  A patient's pre-espcrinlental therap). experience with h1IT was limited to 
less ihan one month. 

Sisty stimulus phrases and single word items were administered by live 
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FICUI~E 1. Six CT scan slices sho\ving superimposed composite lesion sites 
for five subjects with nonflrlent aphasia. hloving from left to right, top to 
bottom row, schematics represent CT slices of ascending level within the 
brain. Stipled areas mark presence of infarctecl brain tiss~le. At upper left 
slice, Broca's area may Ijc visualized on periphery just lateral to anterior horn 
of left lateral ventricle (two sul,jects had identified lesions on this slice), 
and moving across the top row of CT slices (and progressing sl~periorly 
through the brain), the middle slice represents 110th Brtxa's and \\!emicke's 
language areas; M1ernicke's area is represented I,? the top right slice. Bottom 
row on left is Icvel of s~~pramarginal Syrus (superior to IIIernicke's slice in 
the brain), where all 5 subjects had identified lesions. Bottom right is upper- 
most CT slice of those shown. 

TABLE 1. Descriptive information on age, months post-onset, auditoy comprehension, and 
aphasia type for 5 sul~jects. 

.4r1ditory Y Corrcct 
Corr~pr(!Iirttsion 2-Score Toket~ Tcst Scnrc 

(Rostot~ Diagrlostic ( S l ~ r e o ~  L- Rcntor~) Aphasia 
S Age Afotitlrs Post-Onset Aljliasio Exclnlir~c~tiort) 196'9 Type 

R.B. 60 6 
J.A. 55 4 
11.T. 47 24 
J.B. G7 4 
C.B. 64 108 

4 8 Global 
48 Clobal 
50 htisecl 
88 Broca's -- 
13 hlised 

voice to each subject, 20 phrases per duration condition. The es!,e~imenter (SL) 
produced phrases with live voice because the hlI'T technique does not use 
pre-recorded stirnulus niatelials. In  addition, aphasic indi\icluals usins this 
technique sometimes recjuire repetitions and back-up procedures follo\vi~ig 
error productions, nccessitnting some flesibilit!; in  stimulus prc.sentation. These 
stimulus phrascs and \vord items consisted of spo~lclee nouns (b:~scball), social 
greetings (ho\v are !.orl), actions ( s m o k i ~ ~ s ) ,  or \.rr.b-objcct co~~~rnnntls  (opc>n 



(even ;I inccrnn1e:e) 

P A R I P V A S : A  IN 1 
RuF;hl;lti plesent In e v r v  

ullerance of con~ersal~on 

W O R 3  FIPiDII:G 
lnlorrnalional cor,tenl in  flue:^ wlthoui tnloirnar~on propo~t~onal 

revallon !o lluency in:ormation lo  llueocy . 
AUDITORY J A  RE 
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FIGURE 2. Composite range of speech profile ratings characteristic of five nonfluent 
aphasic subjects. Profile outline marks the typical range of scores for a nonfluent aphasia, 
excluding auditory comprehension, which may range from a mild to a severe deficit. 

the door). With the 1.5 and 2.0 sec intoned durations, stressed syllables re- 
ceived high tone, unstressed syllables received low tone. The frequency dif- 
ference between high and low tones approximated the musical interval of a 
fourth. Stimulus phrases were ordered to avoid consecutive duplication of tone 
contours, to reduce the tendency for subjects to perseverate tone contours and 
syllables from one phrase to the next. The stinlulus phrases and words were 
not balanced for phonologic or syntactic complexity. 

To establish an approximate value for mean vowel cluration in her regular, 
non-intoned speech, the experimenter recorded 16 CVC syllables, representing 
the 12 vowels and four diphthongs in English. Each syllable was produced with 
primary stress. Sound spectrograms were made of these syllables (Kay Ele- 
metrics Sonagraph Model 6061-B) and the vowel durations were measured 
(Naesex, 1970). The durations observed ranged from 128 msec to 454 msec, 
and the mean was 282 msec. This mean vowel duration for regular speech, non- 
intoned syllables was obtained as an approximate baseline for subsequent com- 
parison with the prolonged intoned MIT durations. 

The 1.5 sec and 2.0 sec intoned syllable durations were timed, while they 
were being produced by the experimenter, with an optical metronome. The 
metronome was calibrated to flash a &watt light once every 1.5 or 2.0 sec ( i t  
was visible only to the experimenter during the experimental sessions). 

Three sound spectrograms for the sample phrase, good-bye, as produced by 
the experimenter at the three different syllable durations, are shown in Figure 
3. The measured vowel durations (msec) were the following: 
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REGULAR NON-INTONED DURATION 

1.5 SEC INTONED DURATION 

2.0 SEC INTONED DURATION 

FIGURE 3. Sound spectrograms for the phrase, "good-bye", produced live voice at three 
syllable durations: regular speech, non-intoned duration (285 msec /u/, 577 msec / ad ) ,  
1.5 sec intoned duration (1222 msec /u/, 1642 msec / ad ) ,  2.0 sec intoned duration (1860 
msec /u/, 1935 msec /ar/ ). 

( 1)  regular non-intoned duration: 285 /u/, 577 / a ~ /  
( 2 )  1.5 sec intoned duration: 1222 ju/, 1642 / a ~ /  
( 3 )  2.0 sec intoned duration: 1860 /u/, 1935 / a ~ /  

Thus, all durations were approximate. In no instance did the regular speech, 
non-intoned duration equal the 1.5 or 2.0 sec intoned MIT syllable durations, 
and the 1.5 and 2.0 sec intoned syllable durations did not overlap. 

Procedure 

A baseline phrase repetition level (number of syllables per phrase which 
could be reliably repeated) was established for each subject. It should be 
noted that a baseline for number of syllables per phrase that a patient can re- 
peat is not a standard MIT pre-therapy item. The phrase repetition baselines 
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priate phrase lengths adjusted to the severit). of his repetition impairment. 
Stimulus phrase presentation in the 1.5 and 2.0 sec intoned hlIT conditions 

followed basic procedures described in the ~nethodology manual (Sparks, 
1974)'. These procedures are similar to Level 111, Sparks and IIolland (1976). 
The five MIT steps are summarized as follows: 

( 1 )  untson hr~n~nl~ng ,  ( 2 )  unison rntoned phrase production, ( 3 )  clinictan fades 
as patlent attempts ~ntoned product~on alone, ( 4 )  patlent repeats 1ntonec1 production 
alone, and ( 5 )  pattent Intones approprtate response to clnician's tntoned question 

Thus, MIT steps 1, 2, and 3 require the patient to intone phrases with the 
clinician, and steps 4 and 5 require the patient to intone the phrase inde- 
pendent of the clinician. Stimulus phrase presentation in the regular non-in- 
toned duration condition followed this same format; however, step 1 was 
omitted. When non-intoned stimulus phrases were presented by the experi- 

used with more than one syllable duration condition. Each duration condition 
(regular non-intoned, 1.5 sec intoned, or 2.0 sec intoned) was presented in one 
session per week, and the order of weekly presentation was counterbalanced. 

R E S U L T S  

Table 2 presents results for each subject, including length of stimulus phrase 

TABLE 2 Response scores for three syllable durations at MIT steps 1-5. 

Regtrlar Non- 1 5 Sec Intoned 2 0 See Intoned 
Length Of Intoned Dl~ration 

4 4 4 3  20 12 11 9 8 20 12 12 11 10 
8 8 6 6  20 13 11 11 10 20 17 17 17 17 
1 1 1 1  20 20 19 14 13 20 19 16 16 16 
3 3 3 3 2 0 2 0 2 0  17 14 20 20 20 19 19 
6 6 6 6 20 20 20 13 12 20 20 20 20 20 

hiean 4 7 4 4 4 0 3 8 20 17 16.2 12.8 11.4 20 17.6 17 16.6 16.4 

'Maximum score at each step is 20. 

'Sparks, Melodic Intonation Therapy: Methodology Manual, Unpublished manual (1979). 
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and the number of phrases (out of 20) each subject produced correctly at 
every MIT step, within each syllable duration condition. Note that MIT step 1 
(patient hums melody) was not used with the regular non-intoned duration 
condition. Mean correct phrase production across steps 25, in the regular non- 
intoned condition was 4.15 (20.75%); in the 1.5 sec per syllable intoned condi- 
tion 14.35 (71.75%); and in the 2.0 sec per syllable intoned condition 16.90 
(84.5%). Thus, all subjects had more correct phrase productions with the pro- 
longed intoned conditions, than with the regular non-intoned condition. 

As the difficulty of MIT steps increased, correct phrase production decreased 
I across all syllable duration conditions. The percent correct phrase production 

for each syllable duration condition, at each MIT step, is graphed in Figure 4. 
Correct phrase production with the regular non-intoned condition decreased 

i from 22% at step 2, to 19% at step 5. With the 1.5 sec per syllable intoned con- 
dition it decreased from 83% at step 2, to 54% at step 5. With the 2.0 sec per 
syllable intoned condition, it decreased from 88% at step 2, to 82% at step 5. 
However, 2.0 sec per syllable condition was associated with the highest phrase 
production performance at all MIT steps. 

A Repeated Measures Two-Factor Analysis of Variance was used to analyze 
the data further, and a summary of this analysis is presented in Table 3. The 
data indicate the following: 

a 2.0 sec./syllable intoned 

A 1.5 sec./syllable intoned 

MIT Steps 
FIGURE 4. Percent correct phrase production at MIT steps 1-5, for three syllable duration 

conditions. 
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6 
T.*HI.c :3. :\~~iil!.sis of \.ariance rrsl~lts ( F  ratios) ~1sec1 to e\.aluatc differences I~et\veen 

tlur;ition contlitiolrs, SIIT steps, and interactions bet~veen duration conditions s XIIT steps. 

Source 1 1  MS F P 

Total 59 - - - 
Sr~l~jects 4 - - - 
Duration Condition 2 910.35 30.55 0.001 
X1IT Steps 3 20.08 9.04 0.005 
Duration x Steps 6 8.83 7.42 0.001 
Error Durations 8 29.80 - - 
Error Steps 12 2.22 - - 
Error Durations x Steps 24 1.19 - - 

: 

( 1) phrase production was significantly affected by the syllable duration (F = 30.55, 
p < 0.001), ( 2 )  phrase production was significantly affected by MIT step ( F  =9.04, 

1 
p < 0.005), and ( 3 )  there was a significant interaction between syllable duration 
and hlIT step ( F  = 7.42, p < 0.001) 

Mean comparisons for duration and MIT step, and duration x h4IT step in- 
teractions were carried out using Scheffe's Test (Glass and Stanley, 1970). 

Overall, phrase production was significantly better at the 1.5 sec per syl- 
lable intoned condition than for the regular speech, non-intoned condition 
( p  < 0.005), and for the 2.0 sec per syllable intoned condition, than at the 
regular non-intoned condition ( p  < 0.001). No significant difference existed 
between the 1.5 and 2.0 sec per syllable conditions, across all treatment condi- 
tions ( p  > 0.10). Statistically significant mean differences for each MIT step 
across all duration conditions were found. These mean differences were be- 
tween steps 2 and 4 ( p  < 0.05), 2 and 5 ( p  < 0.01),  and 3 and 5 ( p  < 0.05). 

Mean comparisons were analyzed between each MIT step and the three 
duration conditions. All mean comparisons for the regular non-intoned condi- 
tion versus the 1.5 sec per syllable intoned condition for steps 2, 3, 4, and 5 
were statistically significant ( p  < 0.001). The mean comparisons between step 
and syllable duration were not significant for the 1.5 versus 2.0 sec per syllable 
durations with steps 2 and 3 ( p  > 0.05), however, the mean comparisons were 
significant for steps 4 ( p  < 0.05) and 5 ( p  < 0.01). Thus, phrase production 
with the 2.0 sec per syllable duration was significantly better than phrase pro- 
duction with the 1.5 sec per syllable duration only at h4IT steps 4 and 5. 

Stimmary of Resrilts 

( I )  All subjects, whether moderate or severe aphasics, had significantly 
more correct phrase productions with the prolonged intoned conditions of 1.5 
and 2.0 sec per syllable, than with the regular speech, non-intoned condition. 

(2 )  The highest number of correct phrase productions was observed with 
the 2.0 sec per syllable condition, the next highest with the 1.5 sec per syllable 
condition, and the lowest with the regular speech, non-intoned condition. 

( 3 )  As X4IT steps became more difficult, the percentage of correct phrase 
productions decreased, across all syllable duration conditions. Significantly 



I more correct phrase productions existed at steps 2 (unison phrase intonation) 
and 3 (clinician fades participation), than at steps 4 (solo phrase production) 
and 5 (solo production in response to the clinician's related question). 

(4)  The interaction between syllable duration and MIT step indicated that 
phrase production performance with the 2.0 sec/syllable duration was signifi- 

I cantly better than the 1.5 sec/syllable duration only at steps 4 and 5. 

D I S C U S S I O N  

This is the first attempt to investigate the effect of increased syllable dura- 
tion on Melodic Intonation Therapy. The findings show that significantly more 
accurate phrase production perfomlance existed at all steps for prolonged 
MIT durations. Further, performance at MIT steps 4 and 5 (when the subject 
intoned the phrase without verbal assistance from the experimenter) was 
significantly more accurate with the 2.0 than with the 1.5 sec per syllable dura- 
tion condition. The nonfluent subjects who participated in this study benefitted 
not only from the 1.5 sec per syllable prolonged intoned duration, but also 
from the additional 500 msec at the 2.0 sec per syllable prolonged intoned 
duration. Our findings agree with previously cited research regarding the 
facilitating effect of expanded speech duration. More specifically, recommended 
procedural adaptations may be in order concerning syllable duration within 
the MIT technique. 

The goal of the MIT technique is to facilitate formulation of propositional 
language. This goal may be attained with certain nonfluent aphasics after a 
given period of therapy with h4IT at Levels 1,2,3, and 4 (Sparks and Holland, 
1976). A criterion of 90 per cent correct phrase production performance on 10 
consecutive scores has been set for a patient to progress from one level to the 
next. Results from this study would suggest that if patients are unable to reach 
criterion at step 5 with shorter h4IT durations ( < 2.0 sec per syllable), the 
patient would benefit from the prolonged intoned duration. 

In this study, every syllable (stressed and unstressed) in the MIT intoned 
conditions was prolonged to 1.5 or 2.0 sec. This does not conform to the stress 
patterns of normal English. However, it was used in this study to ascertain 
whether or not increased duration facilitated improved verbal performance. 
The 2.0 sec per syllable duration did facilitate significantly more correct re- 
sponses at MIT steps 4 and 5 (Level 3) .  Further study is recommended to 
determine whether the same effect can be obtained when increased syllable 
duration of 2.0 sec is used only on the normally stressed syllables. 

This research was c o ~ n ~ l e t e d  while the senior author \vas at  San Jose State University 
ant1 is based on a master's thesis submitted to the graduate f a c ~ ~ l t y  of that institution. The 
autllors wish to thank the follo\r,ing for their \ ,alr~al~le contril>r~tion: Katharine C. Butler, 
Dean of Graduate Studies, San Jose State U~~iversity;  \far? \'. Dickerson, ?rssociate Pro- 
fessor, Special Education Department, San Jose State L1niversity; and Tetf Xlontemurro, 
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;\isociatt i'l.(rfc.ssc~r. Spcci;~l I;:tl~!c;~tioi~ 13cl);~rtnlclit. S:ln josc State Cni\.ersih. The authors 
also \\-is11 to :1ik110\\ l c d ~ c  I,cslic . \ I .  Zatz. .\l.l). and I1ol)ert \\'. f-lay\vard, h,I.D., from the 
13ntliolo:\. \. . SCr\:icc-, I'alo r\lto \-.:\. Ilospital, for their assistuncc \\.ith t h e C T  scan lesion 
anal!-sis. Rc~lucst.; f ( ~ r  rel)ril~ts s l~o~llcl  I)e sent to Susan Laughlin, Audiology/Speech Pa- 
tholog!. Scn.icc, \'c.tctr:~~is ;\du~inistrstion 1.lospital (1261, Palo Alto, California 94304. 
Xlargaret :I. Sacxscr is prcscntl!. \\.it11 the Apl~asia Hcsearch Unit, l3oston Veterans Admin- 
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R E F E R E B C E S  

A L ~ E ~ T ,  Jl., SI,AHES, R., and IIELZI, X., Xlelodic Intonation Therapy for aphasia., Arch. 
Ncrrrol.. 29, 130-131 ( 1973). 

ALUEI~T, l l . ,  ant1 BEAH, D., Time to understand: a case sh~dy of word deafness with refer- 
ence to the role of tilne ill auditory comprehension. Brain, 97, 373-384 (1973). 

EFIIOX, R., Telnp~rdl perception, aphasia and 13eja Vu. Brain, 86, 403-424 ( 1963). 
F t i ~ ,  11. B., Iluration and inte~~sity as physical correlates of linguistic stress. I. acorrst. Soc. 

Ant., 27, 763-768 ( 1955). 
CEHSTAIAS, 1.1., A case of aphasia. 1. Speech Hcarit~g Dis., 29, 89-91 (1964). 
GESCHWISD, N., Current concepts: aphasia. Nero Et~g. I. hied., 284, 654-656 (1971). 
CLASS, C;., and STASLEY, J., Statistical hfethods in Edrrcatwn and Psychology. Englewood 

Cliffs, New Jersey: Prentice-Mall ( 1970). 
COOI)GLASS, H., and KAPLAN, E., Tile Assessmet~t of Apllasiu and Related Disorders. Phil- 

adelphia: Lea & Fel~iger ( 19i2 ). 
KEITH, R., and i\t~ossos, A., Singing as therapy for apraxia of speech and aphasia: report 

of a case. Brain Lung., 2, 483-488 (1975). 
. . ~,~ALAIBERC,  B. (ed.), hlanual of Phot~etics. Wew York: North-Holland (1968). 

NAESER, X.l., Criteria for Segn~cntutiotl of Vowels on D~iplex Oscillograms. Madison, Wis- 
consin: IVisconsin Research and Developlnent Center for Cognitive Learning, Technical 
Report #I24 (1970). 

SPAHKS, R., HELXI, N., and AI.UERT, hl., Aphasia rehaLilitation resulting from Melodic In- 
tonation Therapy. Cortex, 10, 303-310: ( 1974 ). 

SPARKS, R., and HOLLAXD, A., hlcthod: hlelodic Intonation Therapy for aphasia. I. Speech 
- - Hearing Dis., 41, 287-297 (197G). 

SPHEEN, O., and BENTON, A. L., Token Test Instructions Long Form. University of Victoria, 
Victoria, B.C.: h'europsychology Laborator?, Department of Psychology (1969). 

TALLAL, P., and N ~ \ v c o x t u ~ ,  F., Impairment of auditory perception and language compre- 
hension in dysphasia. Brain Lang.,,S, 13-24 (1978). 

Received April 17, 1978. 
Acccptcd October 17, 1978. 

.*. . 

. . 

- .  

. .. 

. , .  . . 

. ... 

22 311-320 June 1979 320 Jourrlal of Spe~clr and ficoring Rescorch 


