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The study examlned the relationship in 44 .
preschoolers (considered to have varying degrees of predlcted risk
for poor school performance) between otitis media (middle ear
disease) during the first 3 years of life and speech production
(articulation) during preschool and school age years. Speech
production accuracy was assessed by the.number of consonant errors in
U3£rds and- sentences, intelligibility of speech, and the

prasegmental features used during conversational speech.
Transcriptions were typed, stored, and analyzed via computer. The
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first 3 years of life ranged from 4 to 884 days; the total duration

ABSTRACT

.of bilateral or unilateral Otltls media ranged from 8 to 937 days. )

Preliminary speech analysis revealed that the otitis media durations

‘were correlated with two spe01f1c types of gpeech errors: final

sounds at age 3 and wbicing at age 5. Otitis media durations were not
correlated with the overall number of errors or other error types.
Results suggest that otitis media is a predictor of only certain
®pes of speech errors and must be interpreted cautiously becatlise of
the small number of subjects at each age level. (CL)
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" THE EFFECTS OF CTITIS MEDIA ON ARTICULATION -

This study examined the relationship betwéen g(vtls med1a (m1dd1e ear
d1sease) dur1ng the first\three years of 1ife and speech production
'(art1cu1at1on) during the preschoo] and school age years. Several researchers

. (HoFm»& Kunze, 1969; Needleman, 1977; Northern & Downs, 1978; Shriberg &
Smith-, 1983) have imp1icatéd otitis media'during earlj childhood.in later
diﬁofders of speech. The fluctuating hearing loss- associated w1th otitis .

, med1a (OME) duging the\lsgguage formative years is believed to be responsib]e

for these speech problems
. S

L4

Previous Studies N

Thrée studies‘have examined the relationsWip between otitis media and | .
speech production (Holm & Kunze, 1969; Needleman, 1977; Shriberg & Smith
i983) Home & Kunze (1969) compared the speech performance of 16 ch11dren 5
to 9 year; old recruited\from an ear, nose, and throat clinic who had
histories of chronic otitis media with 16 children seen in a.hospital with nd'

~such histories. They reported signif{cant differences in errors on the

Templin DarTey Séfeening Tests of Articulation. Similarly, Needleman (1978)

" used the Templin Darley Screening Tests:gf Articulation.to_compare the g
a : art1cu1at1on of one group of 20 children age 3 through 8 with a history of
N .
" otitis med1a and a group w1thout such a h1story. Needleman (1978) found that -

{ o

“the 'same sounds were m1sart1cu1ated'1n both groups, but that the_otitis media -
group misarticulated more of. these sounds. Shribergvand Smjtﬁ (1983) compared
retrospectively the conversational speech samplgs of two groups of 11 speech
disordered éhi]dren age 3 1/2 to 6 with and without histories of otitis media.
. The researchers reported qualitative differences in speech patterns of : ";4.4“

h ]

children with recurrent OME. Two distinct phonological patterns. were common

& '




" in the otitis-group: (a) imitial consonants were deleted or substituted by

(h] or glottal stop and (b).nasal sounds were either replaced by anothgr ndsal

consonant or stop, denqéa]izéd,‘or preceded or followed by an epenthic stop.
. ) ‘ . ;.

These studies 11nkinqﬁot1tis media to speech disorders have been criticized: as
having methodological problems (Menyuk, 1979; 1980; McWilliams, 1983; Ventry,:

1980; 1983). Thu&; the OME speech relationship is presently controversial?

“ METHOD | S

. : ) -
N . . , .

Subjects . . ; . ) J

¢

Subjects.ﬂéfe'44 children who éttpnded the Frank Porter Graham N d |
Development Céntér (FPG). research day care pfqgraat -The‘principél objective :
of the FPG re;earch program fs tchhafagterize the.deveiOpment o& children
with varyinﬂldegﬁbeS'of predicted risk for poor schdo] performan%e'because of
socioecoﬁomic and'culturaT factors. Children, identifiéd at birtﬁ as
b{ologiqallx normal, are'sele;ted for the program based on a risk index which -
inéiudes measures df family income, maternal IQ, pérenta] education, and

“family stabi]ity.(ﬁamey & Smith, 1577). The children eﬁter the d@y care - ;.
_ pr;gism“ﬁ?/ZFE‘Center at appr;x%m;tely 2 mohths of ageiin yearly ;ohorfs of- 12
| to 14 1nd1v1duals and attend the Center da11<ﬂ/§0 weeks a year unti] age 5, N

when t ey begin school.

The samp]e of children in this study included 11 three’ year o1ds 10 four

yéarv 1ds, 13 five year olds, and 10 seven year~01ds. {yenty e1ght ch11dren ‘ ‘
Tare %aLes and 16 are females. Of the 44 children, 37 are from a h1gY-r1sk ' ’gJA
péZ%]atiOn and 7 are(from a non-high-risk p0pu]§tion. ‘ o \
0ccérrencé of .otitis media ' \

|
!
'

Complete medical care was provided for the FPG children by a staff

o

pediatrician and two family nurse practitioners. .Children were under medical s

kurveillance five days a week by the medical staff: Complete physiggl " ) "~‘

-
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examinations werefperformed when the medical staff, teachers, or parents
o ' : . BRI g
reported illness symptoms. Medical data, including illress history, physical

t

.- L4

e findings (e.g., tympanic membrane mobi]ityVand,appearance), diagnosis, and

& .
'tio'n of illness were recorded on computer forms. . Y

1

The diagnosis of otiq{s‘media with effusion (OME) was established using -

v

pneumatic otoscopy and t}hhanomepry. The middle ear status of the children
was monitored routﬁne]y‘once a month by otoscopy and.tympanometry. Otoscopy

and t}hﬁanometry were performed on days 1, 2, 4, 8, and 15, fo]]bwing the

g . s

diagnosis of é]TPres ira orj i11nesses and at one week intervals until the

<

child.was well and tympanometry had.returned to normal (peak compliance of -
: . '
}Jltympanﬁc membrane between +100 and -150mm Hp0 bilaterally). Tympanograms were
obtained using an automatic -tympanometer (Grasoh Stadler Model GS—128)\in

accordance with~A§Qf (American Speech and Hearing Association guide1ihes,r

L]

' . ~
- - .
Speech*Assessment .

\

?

Measures, -Spéech production g?cqracy was assessed by’the number of
T ;

cqnsopanf'errors in words and sentences, the intelligibility ‘of speech, and,

L4

the suprasegmental,féatures used during conversationaT'spéech. The Goldman

Fristoe Test of Articulation (1972) assessed sipgle consonants and consonant

'b1ends in;words. A sentence Hmitétion task deve]oped by. the investigatqrs was °*
used to aséess speech accuracy in sentences. Consonants were tested in the
initial and final position of words and in b]ends'usjng 34 sentences of three

or four words dnd mo}phgmes. 'To quantify speech accuracy further, a series of
rating scales developed by the investigators ésseséq; inte]]%gibi]ity add
suprasegmental features deihg conversational speech were used. These scales
were devised after a review of available mea;urés of intelligibility and

“

suprasegemental feature use. See Appendix for measures. ' ) =
. . < ' £
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Procedures. Each child was tested individually in the double-walled IAC

' ' . . ool £ . R '
souqd—treateﬂ room at FPG durinyg one session, To rule dut hearing impairment

. at the time of assessment, each child passed a hearing screening at 20dB at
the frequencies 1000 Hz and 2000 Hz and at 15 dB at the frequencies 500 Hz .and °

4000 Hz. Childrén who failed the hearing screening were retested two weeks
_ .. , , | .

later. Each‘ehi]d wag then shown pictures on the’Go]dmaanristoe Test of .

Y

"Articulation and asked to name the pictures, Next, each chi]d participéted in
the sentence imitation task. After severa] practice trials, the child was
¥
instructed to "follow the leader" and say what the 1ady~ﬁ4§Ehe tape says.

Sentences wére presented via aud1otape by a southern d1a1ect Speaker at a‘

? ¢

_' comfortable conversat1ona] level of 50 dB HL. F1na]ly, each ch11d
| ;) part1c1pated in a 20-25 minute conversat1ona1 speech -sample with the examiner .
|

1 The activities and materials centered around a circus, The axaminer presented
required prompts during play. : o ST

Responses on all three tasks were recorded on a tape recorder (Yamaha,
’ [

Model K960) connected to a Sure matching transformer and Crown pressUre ptate
microphone. Two graduate research assistants collected the data-under the

supervision of the ASHA certified investigator. The resea:?a assistants were

-

unaware of the.OME experience of each child: -

.

&

_ TranSCription. The .aftticulation test was tr}nspribed live during the

session by the research assistants, The sentence imitation task was
“trdnscribed from audiotapes, Entire words were, transcribed using the narrow

. '?tanscﬁiption system of Shriberg and Kent (1982). To rate 1nte111g1b111ty and.

//§uprasegmenta1 features, the experimenters 11stened to ten m1nutes beg1nn:ng
at minute 9%2 of the spontaneous'speech sample and rated eac{’of the factors
on the rating scale. Traﬁgcr1pt1on re11ab111ty was assessee by.epmput1ng the

™

t M { A ]
' ,/ percentage of ‘agreement between experimenters for all consonants in the
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sample. The total number of consonants transcribed by both experimenters was

computed. From that number, a'percentage was compute&'ref]ecting the
pércgntage of.consonants for which the transcription‘o¥ the experimenters

'agréed with in regard to the consonants used. Inter-xaminer reliability on

“the Goldman Fristoe Test of Articulation was computed on a third of the sample

and was 84%.

- ’ !

Data preparation for speéch analyses. The entire transcribed word,

transcribed senténce, and jﬁte]]igibi]ity and suprasegmental ratings WQre
' v . T
typed in, stored, and analyzed on a computer proyram developed by the -«
. . " . . . l ! )
1nvestigators. _ -

-

. ‘ Co RESULTS

Otitis media durations. The total d::ation of bilateral and unilateral

( — y .. :
otitis media during the first three years of 1ife ranged from 4 to 884 days -

and the total duration of.bilateral or unilateral otitis media ranged from 8

to 937 days.

Table 1 shows the distributipn of the otitis media experience.

A

Speech errors. Currently, data'éna1yses using the computer program are
in process. The preliminary results described below were hand computed for

the articulation test only and are a sample of'the planned analyses. These
‘% . > N 1

" anﬁ]yses are based on the highdgisk subjects only. Since there were only *

»

seven non-high-risk subjects, there were too few non-high-risk subjects at

_each age level to permit analyses. Black dialect patterns such as f/o were

’ - . N
credited as correct. ° - ' 5 _ -

The types of errors on the articulation test made by each age groups is

shown in Table 2. . v. L0

&
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Type of
Otitis Media

<

Bitateral

Bilateral or

~ Unilateral

Table 1

’ .

Number Of Children Falling Within Each Otitis Media Duration

[

’

”

Duration of days of otitis media | \

{

\yore than 4

50

0-50 $0-100% 100-150 150-200 200-250 250-300 300-350 350-400"
_ 3350

(




( - e Mean "Number of Speech Errors on Articulation Test by

lType_gj Errors

Total Errors

" Initial

Medial

Final
"Substitution

biStortions.
s 0missions

Place .

Manner

Voice

22 .2
13.0
4.6
4.7

- 12.8

0.9 ’

1.1

0.7

2.9
0.7
0.7

0.5

0,3.




Table3 . a

(’ ’ Pearsgn Product-Moment Correlations for Duration of

A

Otiti’s Media and §ﬁ§ech Errors on Articulation Test

| Type of Error ' 3 5 7 o
o N=9 N = 13 N = 10 -

‘Errors . 426 -.169 0.13 .

. Initial 008 386 o -.079
Medial - 118 _.455 - 059 .
Final .- 818* o-a233 S 231 Q\
Substitution 318, . .288 -3 . T ,

‘Distortion 445 -.334 . .06 b

Omission C-17 -.160 .099
Place 289 316 “-.123
Manner ~ -.340 154 - =.019
Voice - o -.83 . 754% | 239 -
*P<,05 .

) 1
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- ' As can be seen, the overall number of errors degreased with age. Pearson
v f .

product-moment correlations were computed between the duration of OME during

t

the first three years of .life 'and speech errors at ages three, five, and

~ seven. Since there were only five-subjedts'ht‘age four,:cérre]aﬁions-were not q_' '-"k
- o . . . . . - '0’

run. It can be seen in Table 3 that & significant relationship occurred only ‘
"between OME duration and final sounds at age three aad voicing at age ffYE;/)

~The pvérall numbér of errors and other error types were not significant in

S e

their relationship to otitis media experjence.

’
. o
Discussion e - : L

' ) »

These preliminary analyses indicate that the otitis media durations were

e

correlated with two ‘specific types of speech errors, final.sounds at age three
and voicing at.age five.It was not correlated with the overall number of

Y

_errors _nor other error types. Thesé resﬁ]tijnay suggest that the duration of (
otitis media is a predictor'of'oh1y ceftainﬁgybes of speeéh erhors, The

results must be,iqterpfetéd cautidqély:due to the small number of subjects at

Ssch age level,.large numbef.of tests (30) rgn at the .05 level, and lack of

consistenp patterns qver time. Additione;l da't&rare being collected during the
seconquear of the‘stddy wﬁ?ch will increase'ﬁhe{nUmber of subjects at each

age level. For these data, we.will make a E?ibé.hypotheses and examine the i f'

” reiationship'o/)specific error types to otitis'media-experience}
- H :

‘
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' Ce SENTENCE IMITATION TASK N L e
. : ‘ . “ v
1. Open the window. ) . 18. 1 cut my thumb.
’ 2. 1 see'my teacher. ot 19. Vickie took a bath.
3. - Please shut the door. 20. Get off the sofa.
4. 1 use my pocket. | 2.1 wash the dog. |
©5. Climb.up the hilt, - 22. e go to school.
, ' 4 Ly ‘ ) 2L
Lo - . :
6. Mother broke a glass. ‘ " 23. Give mvmmy your spoon.
7. 1 see Bobby. 4 24, 1 see the treasure.
. R | | A
/' 8. See the tiger. 25. Give me the present. ) .
. ’ ’ (
9. I like _xowtoo". _ P 26, Buy a new shovel,
: : : )
\_/ 10. Tell me a story. 27. 1 cry alot,
- AN '
. Get my red robe. o 28. Button my blue dress.
12, 1 see a slide. ' 29. Fix the zipper.
| ) T
13.) I like grape jelly.$ .30, Give me the ring. | ,
14. Go to the church. ’ 31. I, lost my pencil.
15. I visit George. . . : 32, 1 smell the flower.
W | . \ ) . '
‘ 16, Clean the bathtub. .33, Give me a penny.
. ‘ 7/ .
7. Stop pushing me. , > 34, 1 hurt my fingder,
-
- /
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o - AN RGN Y Anu‘ﬂWKAth"hlul DAL
CUONAME: R bATE L F) By -
TR, LQTEEQLQLELELI! ;
Speech is completely intelligibley

1 ' - NORMﬂL '

’ 'NORMQE6 N Speech occasjonally has slightzerrors;
d ' ' . _ : . o

-3 - "MILD Speech frequently has slight errors.
Speech.1s noticably In error, but major
dontent 1s intelligible. . .

L "‘9H60gpst

5 . MODERATE Speech is noticeably in erfor, but is

. . («ntelligible only with careful listening.
6 MODggeggé Speech is unintelligible most of the time.
7 SEVERE - ¢ Speech is completelyy unintelligibie.

B. LOUDNESS ) | ; S '
-—2 ’ —1 - ) ) 0 -, - 1 . 2.
Very Loud . Loud Normal ~ soft - Very Soft
. v : . . . \|
€. PIICH - - |
-2 -1 0 1 ' : ‘2.
_Very High. High '~ Normal Low Very Low
D. NASALITY - - .

—i - -1 \ oo 1 o2
Very Hypernasal Nasal Normal " Denasal Very Denasal
E. HOARSENESS

-2 -1 0
Very Hoarse Hoarse Normal '

F. BREATHINESS' '
-2 . -1 , 0 .
Very Breathy Breathy Normal
'G. HARSHNESS R
L =2 -1 0 a
" Very Harsh Harsh Normal
"H. RATE: | | s
-2 -1 0 1 2
Very Fast Fast Normal ' Slow Very Slow
) : ‘
I. STRESS
-1 _ 0 .
Inappropriate "Appropriate
J., FLUENCY ' . | | | ~
Occasional repetitions Normal

thicepble”repetitions




