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General Information

The American Speech-Language-Hearing Association publishes
ASHA Monographs: ASHA Reports; Asha; Journal of Speech and
Hearing Research: Language. Speech. and Hearing Services in
Schools: American Journal of Audiology: A Journal of Clinical Prac-
tice: and American Journal of Speech-Language Pathology: A Jour-
nal of Clinical Practice

ASHA Monographs publishes manuscripts in the speech. hearing,
and language sciences, normal and disordered. Manuscripts may
be reports of an integrated series of experiments or of complex and
extensive projects: they may contain archival data to which other
experimenters will return repeatedly: they may bring a particular
area of scientific inquiry to a new level of integration: and they
may provide the impetus for the development of new directions in
research.

Copies of ASHA Monographs may be purchased by writing to the
Publication Sales Office, American Speech-Language-Hearing As-
sociation. 10801 Rockville Pike. Rockville. MD 20852.

A list of all previously published ASHA Monographs and Mono-
graph Supplen.ents (JSHD) is shown on the inside back cover.

Permission to quote portions of ASHA Monographs is hereb,
aranted if similar permission is obtained from the author(s) and if
credit is given to the author(s) and to ASHA Monographs
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Chapter 1

The National Speech and Hearing Survey: Database

1.1 BACKGROUND AND PURPOSE

In the mid-1969s, demand for speech and hearing clini-
cians iu the schools inereased dramatically, To meet this
demand, umiversity training programs in speech pathology
and audiology expanded rapidly and aggressively sought
federal funds to support students in training. As more
money was requesied and disbursed. it became elear that

there was no agreement on estimates of the prevalence of

speech and bearing disorders in the public schools, Thus.
the idea of a national survey was borne (M. Marge. personal
communication, April 1983). and in 1964, the U.S. Office
of Education sought to determine the prevalence of speech
and hearing problems in the U.S. public schools.

Marge, who was then a program specialist in the Office of

Education. contacted a number of universities around the
country to carry out a speech and hearing survey: Colorado
State University in Fort Collins. Colorado. was eventually
given the contract. During 1965 and 1966, a group of 19
distinguished consultants assembled to make recommenda-
tions about design. methodology. and statistical analvsis to
aresearch group at Colorado State University, headed by
Forrest M. Hull, Project Director (Hull & Timmons, 1966).
Two pilot studies, one with approximately 900 subjects
and another with 6,290 public schoolchildren. were
carried out in the Rocky Monutain region to formulate reli-
able procedures for selection of subjects and data coltec-
tion (Hull. Miclke. Timmons, & Willeford., 1971). Aside
from an interim report submitted to the Office of Educa-
tion (Hull, 1969), the results of these pilot studies were not
published.

The primary purpose of the National Speech and Hearing
Survey was to reliably estimate the prevalence of speech
and hearing disorders among public school children. But the
sunvey offered a unique opportunity to obtain updated nor
mative speech and hearing data for a large group of ran.
domly selected school-age subjects. (Hull et al., 1971,
p. 502)

1.2

DESIGN CONSIDERATIONS
1.2.1 Content of Examinations

Speech Examinations. Each speech examination required
about 10 minutes. Students named items ona picture articu-
lation test. repeated erred sounds ina svllable stimulability
task. produced a spontancous langua.e sample elicited by
pictures and questious, repeated sentences, and sustained
production of several vowels. The evaluators scored the
subjects” single word articulatory respouses as either
correet or incorrect. They also provided numerica! sum-
mary rating judgments of the subjects’ articulation, rate,
fluency. voice, dialect, and overall communicative adv-
quacy. The entire speech sample was audio recorded.

10

Hearing Examination. Pure-tone air conduction thresh-
olds were obtained for cach subject ina sound-treated enyi
ronment. The time allotted for each hearing test was ap-
proximately 3 minutes.

Historical Perspective. As noted, a panel of authorities in
speech, language, and hearing assembled to make recom-
mendations about what shiould be —and should nothe--in-
cluded in the Natioual Speech and Hearing Survey (NSHS).
Despite the fact that the sury ey was intended to include the
best current thinking and technology at the time (cirea
1965-1966). looking at the data more than 2 decades later
reveals how much the content and methodology of speech
and langnage evaluatiou has changed.

Perhaps the most glaring “omission™ from the test proto-
col was any specific measure of language. Nevertheless, it
must be remembered that courses in bingnage disorders
were generally not offered in speech pathology cuvriculain
the mid-1960s. Following Chomsky™s (1957) seminal work,
psvcholinguists were only beginning to publish the early
vesults of studies in children’s acquisition of syntax (e.g.
Brown & Fraser. 1963). The Novthwestern Syntax Sereen-
ing Test. the first widelv used language test to sample lin-
guistic aspects other than vocabulary, was not published
until 1969 (Lee, 1969). Fortunately, the NSHS designers
included spontancous and imitative language samples that
were audio recorded. As a result, a wide variety of lan-
guage analyses could be performed from the tapes.

By and Large. the NSHS design reflected tie best infor-
mation available at the time. It certainly sampled the dis-
orders that were of concern to professionals and attempted
to do so as efficienthy. objectively, and reliably as possible.

1.2.2 Geographic Scope

A stratificd random sampling plan was developed to se-
teet students from grades 1-12 who were enrolled in
school districts with populations of at least 300 students.
Potential districts were located in the 48 contiguous states
and the District of Columbia (excluding Hawaii and
Alaska). The population figure of 300 enabled adequate
sampling of all grades at a locale. In addition, the tower
hound limit excluded ouly a small number of potential stu-
dents (2.3%) (Hull, Mielke, Willeford, & Timmons, 1976).

School districts meeting the population eriteria were cat-
egorized into one of nine census divisions established by
the U.S. Bureau of Census and then further divided by stn-
dent population into one of five district size groups. The
division by student size was based on school population
data provided by the US. Office of Education. By employ-
ing the specific samipling criteria, the investigators were
able to ensure that the sample was representative of those
students enrolled in the public schools of the United States
and the District of Columbia,
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A total of 100 sampling points were selected for study
purposes so that approximately 400 students could be eval-
uated from grades 1--12 with 33- 34 students sereened at
each grade. If a school district did not contain atotal of 400
students, it was combined with a district in the immediate
locale. Figure 1 shows the census regions and sampling,
sites that were selected for study purposes. Appendix A
provides a listing of specific cities and towns that were in-
cluded,

1.2.3 Test Environment

Mobile Units Early on, the NSHS planners determined
that the evaluations should take place in comfortable,
quiet, controlled, and similar environments nationwide.
They decided that using custom-built mobile units would
be the best way to ensure adequate and uniform test envi-
ronments. For these reasons, NSHS commissioned the Ger-
stenstager Company in Weoster, Ohio, to design a testing
van to be used in the Rocky Mountain region pilot study.
Ou the basis of this experience, the design was modified to
provide optimal size. sound attenuation cnaracteristics,
and use of space. Figure 2 provides a sketeh of the tayout of
the mobile units utilized in data collection. Each of the siv
vans was equipped with an IAC (Model 101) chamber in
the center for hearing testing and two speech testing
roonis, one at the front and one at the back, Electrieity was
provided by a commection line that could be rolled ont and
attached to the school’s main power supply. Vans had cen-
tral heating and air conditioning capability and carefully
designed equipment to maintain even voltage and current
levels and to protect the test equipmert from d;unug('.

Test Equipmient. Hearing tests were carried out in the
TAC Model 101 sound chammbers utilizing Maico MA 11
audiometers and TDH-39/102 carphones in MX-11/AR
cushions. Audimeters were modified by the addition of
trim potentiometers to facilitate calibration, Speech sam-
ples were recorded on Ulier (1000 L Report) reel-to-reel
tape recorders using 3-inch Scoteh audio tape reels,

F1GURE 1. Map of the contiguous 15 states and 100 NSHS sampling
sites located innine U.S. census regions (adapted from Hull et al.,
19711
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Ficurge 2. Floor plan sketch of an NSHS test van.

1.2.4 Examiners

Survey Teams. The 2 ¢ individuals hired to carry out te
actual testing formed sin teams, Each team bad one coordi-
nator who niade contact with cach school district and vis-
ited cach school, After obtaining lists of students, the coor-
dinators randomly selected 33-3.4 students per grade and
placed identifving information at the top of individual data
sheets: cach subject s number. e, ¢ity, state, grade. sex,
age (in months). school district number, census district
number, and team number, Coordinators generally worked
on the next survey site while the remainder of the team
members carried ot testing at any given location. The
three examiners rotated assignments cach dn)’ so that two
would test speech and one would test hearing: cach assign-
ment lasted a half or full day. In this way, all three exam-
iners performed equal shares of speech and hearing testing.

Training. All of the examiners and coordinators who par-
ticipated in the NSHS possessed bachelor's or master’s de-
grees in speech pathology. Some were new graduates of
training programs; others had been employed as elinicians
for a number of vears,

Prior to testing. which occurred throughout the 1968-
1969 school year. the 2 § examiners and coordinators spent
approximately I month at Colorado State University in a
specialized training course. Essentially, the training in-
volved detailed briefings on testing and scoring gaidelines
and group listening and scoring practice. All the examiners
were required to meet minimum interjudge and intrajudge
reliability criteria for the speech and hearing measures.
Additionally, considerable time was necessary to prepare
the teams to operate the vans, calibrate and maintain

No. 27 1992
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cquipment, collect and mail data, and carry out other re-
lated activities necessary to the projeet,

At various times throughout the school vear, project staff
from Colorado State University visited each team on site
and provided any necessary follow-up training and infor-
mation. These visits and the {requent telephone contacts
also provided necessary psychological support and inciden-
tal troubleshooting.

Reliability NSHS project officers considered reliability
of judgments critical in conducting a naticaal survey. Exaw-
iners were trained using specially prepared tapes with the
purposc of improving and maintaming bath intrajudge and
int(-rjudg(' agreement, For spontaneous spi'(-ch judgments,
examiners listened to tapes on seven occasions so intra- and
“iterjudge comparisons were possible, These were carried
out before (twice), during (four times). and after the testing
(once). Hearing threshold reliability was . .essed by re-
quiring all three examiners to test one first grader on 2
successive days at each test site.

1.3 METHOD
1.3.1 Subjects

L all. 24.884 students underwent the testing process.
Subjects represented 37 states and the District of Colum-
bia and were distributed across all nine census regions. Of
the 35.854 subjects. 31.4% were male and 48.6% were
female, The hearing data from 316 students were deemed
unreliable for various reasons, and the speech data col-
lected from 82 subjects were not included for analysis.
Consequently, hearing threshold data are available for
3%.565 students. and speech data are available for 35,802
subjects.

1.3.2 Testing Procedures

Speech. The parameters studied during the speech evalua-
tion included articulation. flueney. and voice. Four types of
speech responses from cach subject were evaluated: single
word responses elicited from a standard picture articula-
tion test. repetition of four vowel sounds. connected
speech samples elicited by stimulus pictures or questions,
and sentence repetitions. The order of presentation was
constant for all subjects. Each subject was tape recorded.

Alter entering the speech testing room. the subject’s
name and number were tape recorded. and he/she was first
given the Sound-in-Words subtest of the Goldman-Fristot
Test of Articulation. Experimental Edition (Goldman ¢
Fristoe. 1968). The combined criteria of adult normal
speech and General American Dialect were the standards
against which examiners were trained to determine devia-
tions of articulation. As the subject named each picture, the
examiner scored a0 on the data sheet if the sound in ques-
tion was correet. If incorrect, the space was marked for
Jater identification. After the completion of the last plate.a
stimulability test was administered for all the misarticu-

12

lated sounds. Initial, medial. or final word position errors
were modeled using the neutral vowel /af. For example, an
ervor of initial /1/ would be modeled as [la/; an error on
medial /r/ weuld be presented for imitation was /ara/. I the
stimulated sound was still produced incorrectly, a | was
seored in the space for a nonstimulable error. On the other
hand. if upon stimulation, it was correct, a 2 was scored for
astimulable error,

Next, cach subject was asked to sustain the vowels /if,
[af. Juf, and /&/. (The design protocol called for at feast five
second productions for cach vowel, but some examiners
did not insist on a full five seconds.)

Stimulus materials to evoke spontancous speech varied
slightly among age groups. but the format remained con-
stant. The task was to obtain a minimum of 30 seconds of
comnected speech. There were two questions for grades
1-6—one of the two picture stories from the Sounds-in-
Sentences Goldman-Fristoe Articulation Test for grades
1-3. and two other pictures for grades 4-6. The subjects
were expected to tell astory about the pictures. Junior high
aubjects (grades 7-9) were asked three questions and

own two pictures for storytelling. High school subjects
rades 10-12) were simply asked four questions. When
necessary, examiners encouraged students to respond by
such prompts as “Tel me more.” Finally, all subjects were
asked to repeat the same four 10-syllable sentences. For
example, a fifth grader wonld be asked to tell about his
family and a television program, to make up a story about
two pictures, and to repeat four sentences. A senior high
subject would be asked to discuss four questions and to
repeat four sentences. Appendix B provides a complete list
of stimulus materials.

After listening to the entire speech sample. the evaluator
made a number of judgments regarding the quality of per-
formance hased on deviations from a predetermined stan-
dard of specch behavior. These judgments are described in
the fallowing paragraphs,

A judgment of articulation was made from the articula-
tion test and connected speech sample according to the
following criteria: 0 = no deviation, 1 = mild-to-moderate
deviation. and 2 = severe articulation devianey. Dialectical
variations such as /dIs/ for [8ls/ were typically considered
to be errors and often resulted in a rating of 1. In cases of
any dialect that deviated from Aduli General American
(AGA) dialect. a 1 was scored. AGA speakers were scored 0
for dialect.

Deviation in voice was rated on a similar 3-point scale
with the standard being a clear laryngeal tene appropriate
in pitch level for age ~nd sex of the subject. Thus, a subject
received a 0. 1. or 2 rating for voice. When a 1 or 2 were
scored, the examiner was obliged to score at least one addi-
tional devianey in three deseriptive categories. The first

judgment was made regarding the type of resone. -e/qual-

ity deviation: none (0), hypernasal or hyponasal (1) Yreath-
iness (2). and hoarseness (3). The second judgment re-
ferred to pitch, i.c.. normal {0) versus too high or too low
(1). The third assessed loudness, i.e.. normal (1) versus too
loud or too soft (1).

Flucuey and stuttering were scored separately. Accord-
ing to the NSHS Operations Manual, “fluency™ was scored
normal (0) or abnormal (1) if the subject’s specch had “dis-

ST. LOUIS ET AL.: Coexistence in Childien 3
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Huencies to the degree that they Jwere] disrupting to the
overall speech pattern.” “Stuttering™ was scored either as
absent (0) or present (1) if the subject had ““secondary man-
nerisms, tricks, or ‘apparent emotional reactions' to dis-
fHuencies.” Subjects could be scored abnormal for fluency:
(1) but not stuttering (0), but the converse was not true: all
stuttering subjects were required to be scored abnormal
(1) for fluencey.

The subject’s speaking rate also was evaluated dichoto-
mously. Zero was scored for normal rates: | represented a
rate that was cither too fast or too slow-.

Finally. o f-point scale was used to rate the overall ade-
quacy speech sample, referring to intelligibility and taking
into account the subject’s articulation, voice, and flueney
as contributors to the total speceh pattern. Zero indicated
no deviation from the standard pattern: 1 indicated mild
impairment in copununication: 2, a moderate impainment:
and 3, a severe impairment. A subject was required to be
seored 1.2, or 3 for overall adequacey if any other abnormal
judgments of articulation, voice. or flueney were noted. (In
spite of this, a few cases in the sury evreceived O ratings for
overall adequacy even when other deviancies  were
scored.)

Both forms of the data sheetare provided in Appendix C.
They illustrate that the only other ratings for speech in-
cluded the examiner's individual number (1.2, or 3) and o
stotto score a Fif the speech test was for any reason judged
not to be a reliable (or valid) estimate of the student's
specch. As noted above, each speech test required approxi-
mately 1O minutes.

Hearing Obtaining bhilateral, pore-tone. air eonduction
thresholds for cach child required about 3 minutes. Each
subject was seated so that he could not see the evaluator.
The following procedure was used to determine thresh-
olds.

An initial 1000-Hz tone was presented at 10 dB HIL (re;
1SO. 196 D) to orient the child to the test stimulus. Follow-
ing his/her response at this fevel, the tone intensity was
decreased insuceessive 10-dB steps until the child failed to
respond. The stinlus was then inereased in 3-dB inere-
ments until a response was onee again obtained. This pro-
cedure was repeated until a hearing ley el was established at
which the child responded at least 30% of the time. A mini-
mum of three ascents were made to determine threshold.
This phase of testing was intended solely to familiarize the
child with the threshold measurement task, and the value
obtained was not recorded.

For threshold measurements after orientation, the initial

presentation level was lowered from 10 dB to 20 B HL. If

a child failed to respond to 20 dB. the stimulus was in-
creased in 20 dB steps untilaresponse was elicited. Thresh.
old was then obtained using the “down 10 JdB up 5 B
procedure deseribed previously, 1 a child responded at 0
dB HL. three stimulus presentations were made to confirm
this hearing level, but no effort was made to obtain re-
sponses at lower intensities.

Forone-halfof the children, order of frequeney presenta
tion was H)00. 300, 2000, 3000, and 1000 Hy: the teft ear
was tested first. For the other half. the order of presenta
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tion was 3000, 1000, 2000, 500, and 4000 Hz. and the
right car was tested first.

Atallfrequencies where hearing levels in the child's two
cars differed by 10 dB or more. 86 dB (SPL) of white noise
was supplied to the child's better car while his poorer car
was retested. Both masked and unmasked thresholds were
recorded.

Appendin D includes alist of variables scored on the data
sheets and numerical possibilitios for cach. In addition. the
location on the current computer file for each variable is
provided.

1.3.3 (. ration

Fape Recorders Twice cach day . the Ulier tape recorders
were calibrated by adjusting a potentiometer that modified
the tape speed. The procedure was as follows: A prere-
corded tape of a 1000 Hz tone was placed on the tape rve-
corder and played. Next, the examiner set into vibration a
1000-Hz tuning fork and adjusted the tape speech until
beats became stow and. eventually, nonexistent. Basically.,
this was a “"zeroing-in™ teclmique of going ahove and be-
low the correet mateh, a procedure nearly identical to tun-
ing a guitar string to a piano note.

Audiometer. Before testing was initianted at cach site, an
artificial ear (Rudmose. Model RA 106) was used to per-
form an clectroacoustic calibration (re: 180, 196 1 stan-
dards) of audiometer output levelat each frequency. At the
heginning and end of cach testing dav, audiometer calibra-
tion was verified by measuring output levels with a volt-
meter (Simpson, Model 715).

As an added precantion. each teant had backup equip-
ment that could be nsed in the event of w malfunction. This
allowed testing to continue while damaged equpment was
sent for repair,

1.3.4 Data Reduction

Data sheets and tapes were carefully checked at the end
of cach day. After eacli site was finished, the team sorted
and boxed alt of the tapes and data sheets and mailed = -
to Colorado State Univensity. There, trained hey punch spe-
cialists coded the datasheets on computer cards. Later, the
data were stored on computer tape. and the cards were
discarded.

1.3.5 Current Status of the NSHS Data

In 1983, Project Director Forrest M. Hull contacted
Kenneth O, 8t Louis. who had been one of the NSHS exam-
iners, about obtaining the NSHS data. They made arrange-
ments to transfer all of the data to West Virginia University
whereitis enrvently stored. A number of studies have heen
carried out with these data and are summarized in Chap-
ter 1.

Our archives contain computer files. data sheets, and
tapes for caclt subject. In addition, written protocols for
those subject groups that have heen studied can be made
available under special arrangement.
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Chapter 2

The National Speech and Hearing Survey: Results

2.1 RELIABILITY

As noted in Chapter 1. NSHS examiners listened to and
seored renability tapes on seven oceasions: each of these
seven occasions imolved two different ratings for the pur-
pose of assessing intrajudge agreement. The time interval
between the two intrajudge ratings was 1 day for the two
assesstents prior to testing and the one assessment after
the sursey. the interval was 1 week for the four reliability
checks during the survey proper. Mean pereentages of
agreement for interjudge and intrajudge comparisons were
caleulated at cach time period for articulation. voice, stut-
tering. and o erall adequacy. The highest levels of reliabil-
ity were observed for stuttering. but these high figures
(U89 - 100%) certainly were influenced by the fact that a
majority of listeners agreed that most of the subjects were
not stutterers. The nest highest ratings were for articula-
tion (73%--907%), followed by overall adequacy (38% -
53%) and voice (66%-51%). Mean intrajudge reliability
was 79% . and mean interjudge reliability was 86% . Both
inter- and intrajudge reliability improved over the course
of the survey .

Reliability  for audiological assessed
throughout the survey by having all three examiners at
each site test one first grader on 2 successive daye. For 63
of the 10O sites for which completed data were available, at
least 90% of all five thresholds in both cars (ten thresholds)
made on 2 suceessive days were within plus or minus 5 dB.
Inter- and intrajudge percentages were nearly equal.
Threshold diflerences greater than 10 dB at any frequency
were obtained in no more than 3% of interjudge and 1% of
intrajudge comparis s, and no diserepaney was greater
than 20 dB. Considering the variability inherent in thresh-
old measurement and the fact that al reliability subjects
were first graders (in whom test-retest inconsistencies
were assued te be most likely), this rigorous test supports
the conclusion that the reported NSHS hearing thresholds
were reliable.

MeASUTeS  Was

2.2 PREVALENCE RESULTS

2.2.1 Speech

Articrdation 1n the final Grant Report (Hull ¢t al.. 1976).
figures were provided for each disorder. and a composite
estimate of prevalence of speech disorders was reported.
Figures 3a-3¢ show the percentage of subjects in cach
grade determined to have what were termed mild. moder-
ate. or extreme articnlation deviations. The data are plotted
on the same ordinate on these and a nutber of subsequent
figures so that the graphs can be compared directly for a
visual impression of prevalence. Two patterns can be seen
casily. First, there is a strong developmental effect. i

14

many more articulatory deviations in the carly elementary
grades compared to later grades. Seeond. males received
Jower ratings than females at nearly every level, Overall,
the male-to-female ratio was 1.8:1. The project investiga-
tors reported the prevalence of articulation disorders to be
sum of the means of the latter two categories: moderate and
extreme deviations. 1.0and 0.9% respectively. for atotal of
1.9% . This figure is extremely conservative because the
categories for articulation deviance were derived from
various combinations of the original ratings of articulation
and overall adequacy. Only those with original articulation
ratings of severe and overall ratings of moderate or severe
were included. TE the mild articulation deviation group.
which indudes mild-moderate articulation and moderate
and severe overall adequacy ratings, were added. the preva-
lenee figures would jump to 9.0%. This figure is higher
than most estimates (Leske, 1981h). If the survey had re-
quired examiners to estimate articulation according to
mild. moderate, or severe instead of mild-to-moderate or
severe, and if moderate articulation deviances were added.
itis likely that a higher prevalence of articulation disorders
would have emerged. 16 would have included the relatively
mild artienlation disorders often observed elinically but not
those who ordinarily are not considered to warrant treat-
ment.

From the Goldman-Fristoe Test Articulation results, the
sounds most frequently misarticulated by all males and fe-
males in the moderate and extreme groups are shown in
Table 1. The /hw/ was eacluded from analysis because
about 30% of the total sample said /wil/ for /hwil/
¢wheel ™. Common errors incloded: initial /z/. [s/. [0/ /.
and /tf/: medial 6/ and 18/ and final /r/. fs/ 1 fif Y.
and /g

Voice. The results for voice are shown in Figures da- ¢
Again. males received more severe ratings than temales at
every levels the sex ratio was 1.8:1. males to females. As
with articulation. too. a strong developmental  effeet
emerged. Results were collapsed for the moderate and ex-
treme voice deviation groups to derive a total prevalence
estimate of 3.0% . As was the case for articulation, these
categories were derived by combining the original voice
and overall ratings. 1f the mild voice deviation category
were added. the prevalence would inerease to 10.2%.
again. a figure that is higher than most estimates (0. K.
Wilson, 1987).

Vocal deviations in loudness, piteh. resonance, and gual-
ity were also scored by examiners. Figure 5 displays per-
centages of males and females who were scored either too
loud or too soft and too high or too low. These two catego-
ries are nearly identical. For loudness and piteh. respec-
tively, the pereentages for deviance were 2.5% and 2.6%
for males, £.0% and 4.1% for females, and 3.3% overall.
For both loudness and piteh deviations. females exceeded
males by a ratio of 1.5:1. A total of 15.1% of all subjects
(16.6% of the males and 13.53% of the females) were scored
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FIGURES 3u. 3b. and 3¢ Percentage of sulijects by grade Tevel and
sex for the NSHS sample with o “mild articulation deviations.™
(bY "moderate articulation deviations.” and (¢) "estreme articula-
tion deviations.™

for resonance deviations (hypernasality or hyponasality).
The sex ratio was 1.3:1, males to females. Breathiness was
scored for 7.5% of males and 14.6% of females for a total of
11.0%. Again, females predominated by a 1.9:1 ratio.
Hoarseness was observed for 28.6% of the males. 17.4% of
the females. and 23.1% of the total group. For hoarseness,
males were more likely to be scored by 1.8:1. No doubt.
these percentages were influenced by the presence of shy-
ness. producing soft. breathy voices as well as colds, alier-
gies. and the 1965-1969 Asian flu epidemic. resulting in
hoarseness. For voice, it is interesting also that females
were more likely than males to be deviant for the variables
of loudness, pitch. and breathiness.

Stuttering, Fluency. and Rate Subjects were rated for the
presence of abnormal fluency and stuttering. Both judg-
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ments were necessary for stuttering. Figure 6 shows the
results for stuttering. The uneven decline from st through
12th grades suggests that although the prevalence of stut-
tering declines, there are small reversals in the trend at
grades 3 and 7-9. The male-to-female sex ratio was 3.1:1.
very close to the often reported 3:1 ratio (Bloodstein,
1957). The total prevalence was 0.8% (1.2% of the males
and 0. 1% of the females).

Figure 7 shows the results for abnormal fluency that was
not stuttering. Prevalence results were 4.9% for males.,
2.53% for females. and 3.7% for all subjects. The sex ratio
here was 2.1:1. These individuals are quite likely to mani-
fest other speech and language problems as will be seen in
Chapter 4. Rate of speech. ie too fast or two slow, was
scored as well. Of the males tested, 1.3% . of females, 0.8% .
and. of the total sauple. 1.1% were considered deviant for
rate. The sex ratio was 1.6:1, males to females.
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FIGURES a. 4b. and 4¢. Percentage of subjects by grade level and
sex for the NSHS sample with (a) "mild voice deviations.” (b)
“moderate voice deviations.” and (¢) “extreme voice deviations.”

No. 27 19492

} —a—y
el




TaBLE L. Most common single articulation errors in moderate and
extreme articulation deviation groups.

Moderate Severe
Rank Male Female Male Female
1 /- 7- -8 7
2 5 -r 7- -0-
3 -8 s -r -tf
i A -0- f -J
3 -r -J -J -r
6 -J- -J- -0- -8
7 \- \- \- \-
) -0 [i} \ -0-
9 i J i g
10 4 - -l -

Dialect. Auy dialect that deviated from the Adult Gen-
eral American dialect was identified. Fortyv-cight percent
of the smnple was rated as having a dialect. split almost
equally between males and females. There were no sur-
prises in the regional distribution of the percentage of sub-
jects not using the Adult General American dialect. In the
Rocky Mountain and Pacific arcas. the prevalences were
3%-5%. in the Midwest, 14%-29% . in the Northeast and
New England arcas. 19%-62%. in the South and Southeast
areas. 82%-91%. The figures correspond to the common
assumptions about the prevalence of the distribution of
various dialects around the United States.

A total of 38,568 students provided hearing test results
judged as “reliable’ by NSHS evaluators. In the following
analysis. an ear was designated as hearing impaired when
the average of pure-tone thresholds at 500, 1000, and
2000 Hz exceeded 25 dB HILL.

Figure 8a presents the sum of unilateral and bilateral
hearing-loss prevalence statisties for each grade level and
for all students in the NSHS sample. First graders showed
the highest prevalence of hearing impairment. Prevalence
was sharply lower in the second grade and showed a gradu-
ally progressive decline through the elementary school

CLASSIFICATION OF VOICE DEVIATIONS
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FIGURE 5. Percentage of subjects with specifie voice deviations by
sex for the NSHS sample
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FIGURE 6. Percentage of subjects with stuttering by grade level
and sea for the NSHS sample.

vears. In the seventh grade. hearing-loss prevalence again
showed a relatively large drop but then remained fairly
stable throughout the higher grade levels. Overall, 2.63%
of the schoolehildres tested in the NSHS had PTA's greater
than 25 dB HL in one or hoth ears.

The percentage of children with bilateral hearing impair-
ment is shown in Figure 8b. The prevalence of bilateral
losses ranged from 1.8% (first grade) to 0.22% (ninth
grade). In total, 0.73% of schoolchildren in the NSHS sam-
ple had PTA’s greater than 25 dB HL in their better ear.

Unilateral losses were more common than bilateral im-
pairments at all grade tevels of the NSHS sample. Figure 8¢
presents a detailed breakdown of these prevalence statis-
tics. It shows that the hearing of 3.71% of first graders was
impaired inone car. Over the remaining elementary sehool
vears. the presalence of unilateral losses declined to
around 2% by the sixth grade. In grades 7-12, the preva-
lence of unilateral inpairments ranged from 0.9% (grade
11 to 1.63% (grade 9). For grades 1 through 12 combined.
the overall prevalence of unilateral impairment was 1.9%.

2.2.3 Summary
Overall, the NSHS iy estigators reported a 5.7% preva-

lenee for speech disorders (including articulation, voice,
and stuttering) and 2.6% for hearing impairments. A sub-

FLUENCY AND RATE DEVIATIONS
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FIGURE 7. Percentage of subjects with abnormal flueney and rate
by sex for the NSHS sample
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FIGURE Sa. Sh. and Se. Percentage of subjects by grade tevel and
for the entire NSHS sample with (a) hearing loss in one or hoth
cars. (b) hearing loss in both ears, and (¢) hearing loss in one car.

stantial se effect. from 1! to 3 times as many males as fe-
males, ¢l racterized most of the results. This suggests that

hovs are generally more at risk for the entire range of

speech and hearing disorders than girls. Most disorders also
showed a developmental pattern, with the greatest degree
of impairment at grade 1 and the teast at grade 12, In some
cases. such as the drop between first, second. and third
grades for articulation, the decline is precipitous, suggest-
ing the role of maturation.

2.3 COEXISTENCE
2.3.1 Specech

RESULTS

Articulation. Previonsly unreported computer printouts
of the NSHS data were inspected to determine the degree

S ASHA Monographs

to which examiners scored subjects with multiple devia-
tions. Printouts were available for all combinations of rat-
ings for articulation. voice. stuttering and overall for the
35.5802 usable subjects. (A detailed table showing these re-
sults are provided in Appendix E.) One-third (33.6%) of
the sample was rated as having devianey in articulation.
(Obviously. only a fraction of these was judged to be disor-
dered.) As seen in Figure 9. of these 13,038 individuals,
41.7% were "pure.” that is, without coexisting deviance of
voice and stuttering. Nearhy 57% had coexisting voice de-
viations., 10 times more with mild-moderate voice devia-
tions than severe deviations. Less than 1% of the articula-
tion deviant group had associated stuttering of stuttering
and voice deviations. 0.6% and 0.9% . respectively.
Asnoted carlier (see Figures 3a-3c) there were develop-
mental factors involved in the prevalence of articulation
disorders. Those subjects with “pure’ articulation devian-
cies are shown in Figure 10a as a function of grade: those
with coexisting voice and/or stuttering desiancies are dis-
plaved in Figure [0b. Percentages reflect the proportion of
total children in each grade scored. Regression lines are
included for these two distributions to further illustrate
that the two groups reftect different deselopmental pat-
terns. The regression lines are linear and visibly provide a
better fit for the “pure’ group than the coexisting group.
In fact. the data in Figure 10b are better fit with a logrith-
mic function (R = 0.97): however, the regression lines pro-
vided were used solely to illustrate the difference between
the groups. There are approximately twice as many articula-
tion deviations with coexisting stuttering or voice involve-
ment as “pure’” misarticulators in grade 1. 20.5% versus
142.0%. The prevalence of the coexistence group declines
much more dramatically than that for the “pure™ group
such that by grades 9 and 10 the prevalences are approxi-
mately equal. By grade 12, there are fewer coexistence
subjects (by about 20%). In fact. the two traces in Figures
10a and 10b suggest that the two groups are quite similarin
grades 3-12 but markedly dissimilar in grades 1-4. This
suggests that those factors responsible for articulation de-
vianee accompanicd by other communicative disorders in
the carly grades become less potent throughout the school
vears at a faster rate developmentally than factors that re-

NSHS ARTICULATION DATA
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+ VOICE + STUT «VOICE & STUT
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FIGURE Y. Percentage of subjects with pore artieulation deviatious

versas those with coevisting deviations of voice and stuttering in

the NSHS sample.
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FIGURES 102 and 10h. Percentage of subjects by grade level in the
NSHS samiple with a line of best fit with () pure articalation dis-
orders and (b) coexisting articulation disorders.

duce the prevalence of articulation deviance as the sole
disorder.

Voice. Hall (49.9%) of the total NSHS sample was scored
deviant for voice in some way (see Figure 111 Of these
19.376 subjects, 60.3% were “pure,” and 38.1% had coex-
isting articulation problems. with nearly T4 times as many
with mild-moderate as severe, and less than 1% with asso-
ciated problems with stuttering (0.5%) or articulation and
stuttering (0.6%).

Developmentally. voice deviant subjects with and with-

NSHS VOICE DATA
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Fieurk 11 Percentage of subjects with pore voice deviations ver-
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NSHS VOICE DATA: PURE
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FIGURES | 24 and 12h. Percentage of subjects by grade level in the
NSHS sample with w line of best fit with () pure voice disorders
and (b)) coenisting voice disorders.

out coexisting articulation and stuttering deviancies are
quite different as seen in Figures 12aand 12b. The “pure”
voice group increases trom about 20% in the Ist grade up
to about 30% by the 3rd grade and remains at that level
through the 12th grade. By contrast. the coexistence group
shows a decline throughout the school years. In fact, this
curv e is practically identical to the parallel curve for articu-
lation because. by far, the greatest number of subjects with
coexisting deviancies were those scored with mild-moder-
ate articulation and mild-moderate voice. This combina-
tion. alone. accounts for 16.3% of the total NSHS sample. It
should be noted that most of these subjects wonld be so
mild as not to he considered disordered in a clinical sense.
Still, the degree of overlap between articulation and voice
in these subjects is striking,

Stuttering. Ounly 0.8%, or 320, of the total sample were
stutterers. Figure 13 reveals that only 14.1% of these were
“pure.” 21.6% with articulation only, 27.5% with voice
only, and 36.6% with articulation and voice. In all cases.
there were more associated mild-moderate articulation or
voice ratings than severe ratings, 3 times more than when
cither one was rated severe and 1§ times more than when
both received severe ratings.

Developmentally, the “pure’” stutterers versus those
with coexisting articulation or voice profiles are different
(Figures Tia and Lb). Increasing from zero in grade 1 to
0.12% in grade 2. the “pure” group remains guite stable
throughout the school years. This pattern coutrasts to an

ST. LOUIS ET AL.: Coevistenee in Children 9
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NSHS STUTTERING DATA
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FIGURE 13. Percentage of subjects with pure stuttering versus

those with coexisting deviations of articulation and voice in the
NSHS sample.

uneven but fairly steady decline throughout in the coexist-
ing group. from cver 1% in the early elementary vears
down to 0.31% in grade 12.

Summary. “Pure” disorders comprised approximately
10% of the total articulation deviant group. 60% of the
voice deviant group. and 15% of the stutterers. This leads
to the conclusion that many, if not most. of the NSHS sub-
jects with deviant speech production had more than one
clinical category involved. Moreover. we can conclude. ten-
tatively. that stutterers are most likely to have coexisting
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FIGURES 1 fa and 1 ih Percentage of subjects by grade lesel in the
NSHS samiple with a line of best fit with @) pure stuttering dis-
orders and () coenisting stuttering disorders.
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disorders. followed by those with articulation disorders,
and finally by individuals with voice disorders.

2.3.2 Hearing

Data collected in the NSIIS (Hull et al.. 1976) provide a
wealth of raw. unpublished information on the speech of
schoolchildren with a wide range of hearing abilities. The
preliminary analyses presented herein were conducted by
partitioning the NSHS sample into three categories of hear-
ing sensitivity and computing the prevalence of other com-
municative problemns for cach hearing category. The signifi-
cance of differences among categories was then tested us-
ing chi-square.

Subjeets were assigned to a hearing level category ac-
cording to their best ear pure-tone average (PTA). com-
puted by averaging thresholds at 500, 1000, and 2000 Hz.
Significant hearing impairment was indicated by PTAs
greater than 25 dB HL in the better car: 16-25 dB HL was
defined as the region of slight hearing impairment. This
stratification placed 835 and 367 children in the slight and
significant hearing impairment categories, respectively. A
total of 37.275 children in the NSHS sample had good
hearing. with PTAs in the range from 0-15 JdB HL.

Articulation. Figure 15 shows the percentage of children
in the entire NSHS samiple (ALL) and in each hearing level
category who were rated as having mild-to-mederate or se-
vere articulation deviance. Both the prevalence and sever-
ity of deviant articulation increased as degree of hearing
impairment increased. It is important to note that even
among children with only slightly decreased hearing, artic-
ulation problems were far more common than in the NSHS
sample as a whole. According to the chi-square analysis.
these differences are significant (x* () = 286.24: p
< .001).

Voice. The percentage of children whose voice deviance
was rated as mild-to-moderate or severe is presented in Fig-
ure 16. Over 60% of children with slight or significant
hearing impairment had some degree of voice deviance,
compared with 30% prevalence in the NSHS sample as a
whole. Intevestingly, the prevalence of voice deviance

ARTICULATION DEVIANCE
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FIGURE 15 Percentage of subjects in the NSHS sample (ALL) and
in each hearing level category with mild-to-moderate or severe
articnlation deviance.
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FIGURE 16. Percentage of subjects in the NSHS sample (ALLY and
in each hearing level category with mild-to-moderate or severe
voice deviance.

among children with slight hearing jimpairment was vir-
tually the same as in the significant hearing loss group.
However. the proportion of children with severe voice de-

~viance increased progressively as hearing sensitivity de-

clined. Again, these differences are significant (x* (1)
- 185466 p < 001,

Stuttering Figure 17 shows the prevalence of stutterers
in each hearing category and for the NSHS sample as a
whe's, For children with good hearing or slightly de-
creased thresholds. stuttering was no more or less common
than it was for the entire NSHS sample, of whom 0.52%
were stutterers. In contrast. the stuttering prevalence was
substantially higher in the significant hearing loss category.
However. these prevalences are based onay ery small num-
her of cases. OF 38197 subjects in the NSHS. complete
hearing data were available on 315 of 320 total stutterers,
and only six of these stutterers had significant hearing im-
pairment. Because of these small numbers. the chi-square
analysis indicates that the prevalence of stuttering is not
significantly different among hearing categories, and no fur-
ther analvsis of stuttering amnong children with hearing im-
pairment was pursued (x*(2) = 3.68: p > .03).

Cocxistence of Deviant Voice and Articulation: Treating
articulation or voice us singular, independent variables ig-

STUTTERING PREVALENCE
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FIGURE 17 Percentage of subjects with stuttering in the NSHS
sample (ALL) and in cach hearing level category.
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FIGURES 194, 1Sh. anad 18¢. Percentage of subjects with (1) good
hearing. (1) slight hearing impairment. and (¢) significant hearing
impairment. who showed no speechdevianee (NONE). pure articu-
lation deviations (ARTIC), pure voice deviations (VOICE), and
coexisting articulation-voice deviance Severity of the deviation is
indicated in the legend. Where coexisting disorders differed in
severity, the degree of deviance gmild-moderate or severe) is indi.
cated first for articulation, then for voice.

nores the fact that the speech of the children in the NSHS
sample with decreased hearing most commonly showed
coexisting voice and articulation problems. as noted ear-
lier. This is illustrated in the following three figures, which
contrast the prevalence of pure articulation. pure voice,
and coexisting articulation-voice deviance for children
with good hearing (Figure 18a), slight hearing impairment
(Figure 18b). and significant hearing loss (Figure 18c¢).
More than one-third of children with slight or significant
hearing loss had speech problems characterized by a combi-
nation of articutation and voice anomalies. whercas the
prevalence among children with good hearing was only
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18%. In contrast, the picvalence of pure articulation de-
viance showed little change across the three categories of
hearing level. Pure voice deviance actually had a higher
overall prevalence among children with good hearing
(30.6%) than in groups with slight or significant hearing
loss (29.3% and 23.1% ., respectively).

Overall Adequacy of Speech. Although specch intelligi-
hility may not be seriously affected by isolated articulation
or voice errors, intelligibility is likely to be degraded when
articulation and voice parameters are both deviant. This
hypothesis finds general support in NSHS examiners’ suin-
mary judgments of the overall adequacy of cach child's
speech. The pereentuge of children with mild, moderate,
and severe impairmem of overall specch adequacy is enu-
merated in Figure 19, Fawer than 20% of children with
slight or significant hearing impairment had speech judged
to be adequately intelligible, compared with 35% in the
NSHS sample as a whole. The proportion of children with

IMPAIRED OVERALL ADEQUACY

Ed MILD
Bl MODERATE _
' SEVERE

PERCENTAGE

16-25 »25 ALL
PTA (dB HL)

FIGURE Y. Percentage of subjects in the NSHS sanple (ALL) and
in each hearing level category with mild, moderate. or severe im-
pairment of overall speech adequacy.
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moderate or severe specch problems increased progroes-
sively with degree of hearing loss. Differences among cate-
gories are significant (x? {6) = 400.16. p < .001).

Diplications. Because it is well known that children with
even mild hearing losses are more likely to demonstrate
articulation disorders (e.g.. Markides. 1970: Oller & Kel-
ley. 1974: C. R. Smith. 1975; West & Weber, 1974). the
high prevalence of articulation deviance shown in Figure
15 is not unexpected. However, disordercd voice charac-
teristics are ordinarily associated only with deaf speakers.
and not those with less severe hearing impairment (J. M.
Davis & Hardick. 1951: Jensema. Karchmer. & Tryvbus,
1978: Sevfried. Hutchinson, & L. L. Smith. 1989). A major
finding of the preceding analysis is that children in the
NSHS sample with decreased hearing were most likely to
show u combination of both articulation and voice prob-
lems. The relatively high prevalence of these disorders
cannot be attributed to the inclusion of deaf speakers
among students with hearing impairment in the NSHS sam-
ple. Of the 368 children with significant hearing impair-
ment, only 31 had pure-tone averages poorer than 70 dB
HL in the better car, while the degree of loss was mild (40
dB HL or better) in the great majority of cases. Further-
more. the communication skills of all subjects in the NSHS
sample were sufficient to permit their attendance at a regu-
lar school.

The 7 «t that children with hearing thresholds in the 16-
25 do range also show a refatively high prevalence of
coexis’.ng articulation and voice problems is particularly
noteworthy. In recent vears, rescarchers have investigated
the possible relationship between delaved speech and lan-
mage development and slight hearing impairment asso-
clated with chronic otitis media (for reviews. see Rapin,
1979: Hasenstab, 1989). The NSHS results presented here
indicate that aspects of specch production may indeed be
affected by slightly depressed hearing sensitivity.
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Chapter 3

Coexistence of Communication Disorders: Review of the Literature

3.1 PURPOSE AND OVERVIEW

The issue of coexistence of communication disorders is
ot new . as the review presented in this chapter iHustrates.,
Before reviewing the West Virginia University studies uti-
lizing the NSHS database. we believed it necessary to sum-
marize research that has documented coexistence of com-
munication  disorders within various  primary disorder
groups or the population in general, The chapter is exten-
sive and includes information that might be considered tan-
gentially related to the issue of coexistence. suclias speech
and language of children with otitis media. Nevertheless.
we concluded that it was important to summarize the avail-
able research in one place.

3.2 COEXISTENCE IN
ARTICULATION AND
LANGUAGE DISORDERS

This resiew will summarize those studies that have exam-
ined coesistence in subjects with articulation disorders'
and language impaivment of unknown ctiology (Aram &
Kamhi. 1982: Bernthal & Banksou. 1988 Winitz, 1969).
There are two different perspectives from which this type
of information is available. In one instance, investigators
han e selected subjects with articulation disorders and stud-
ied them to identify any potential caexisting problems. Ar-
tienlation disorder was the primary diagnostic entity with
the other disorders secondary to it. On the other hand.
some nnvestigators have examined individuals with lan-
ruage impairment and identified articulation disorders as a
secondary category in their scheme. The material to be re-
viewed will include both perspectives: howeser. primary
emphasis will he directed to the former.

3.2.1 Articulation and Language Disorders

Winitz (1969} conducted a critical review of investiga-
tions that studied the coevistence of articulation disorders
and other language impairment. The results of the investi-
gations varied as to the association between communicit-
tion dimensions. Some of the investigations showed rela
tionships between articulation disorders and various lan-
guage parameters (B0 AL Davis, 1937: House & Jolmson.
1937): others found none (Yedinack. 1919). Winitz felt
that future rescarch should develop hypotheses regarding
the interrelationships between phonology and the other

11t should be noted that the term phonological disorder is the
term eurrenthy used. and there is justification for its use in contem-
porary disenssions Jocke, 19531 However. the majority of stud
ies reviewed herein used the term articulation disorder: that no-
menchtnre witl he maintained in this seetion.

(V)
'AW)

components of kinguage. That is. there was no hypothetical
divection in which investigators could formulate study
methodology and interpret their results.

An carly study conducted by Schueiderman (19553) pro-
vided data to indicate that schoolchildren with articulation
disorders also showed decrements in language skills. She
studicd the articulation and language skills of 7O fi rst-grade
children and found that as articulation errors increased, lan-
guage performance scores decreased for her study group.
Inanother experiment. Vandennark and Mann (19653) exam-
ined the expressive language skills of 50 childrenwithartic-
alation disorders and 30 matched controls. The children
with articulation disorders ranged in age from 8:4 {vears:
months) to 13:6. All scored at or below the cutoft score for
s-vear-old children on the Sereening Test of the Templin
Darley Tests of Articulation (Templin & Darley. 1960). An
expressive language sample was elicited. and measures of
tength, complexity, and vocabulary diversity were ob-
taned. The results indicated that the subjects witharticula-
tion disorders had significantly lower structural complexity
wcores than matched nornals,

Morley (1963) reported the results of a large study
wherein she studied the speech development of children
from approximately 1,000 families in England. In stmmar-
izing the data. Morley indicated that some of the children
with articulation disorders presented a coexisting Laguage
disorder. The actual number of subjects showing such
coexisting deficits was not available from the report The
presence of a language disorder was said to interfere with
the ovaluation of expressive phonology.

Shriner. Holloway. and Daniloff (1969) examined the Lan-
guage skills of 30 children who were deseribed as having
covere artienlation disorders. Enrolled in grades 1--3. the
children were matehed with an equal number of controls. A
Langnage sample was collected from each subjeet and a
number of structural analyses undertaken. Results indi-
cated that significant differences existed with respect to
length of utterance. grammatical completeness, and com-
plexity.

Whitaker, Luper. and Pollio (1970) identified a group of
children with articulation disorders and compared them
with novmal controls on a number of different tasks. includ-
ing word association. metalinguistic awareness., and sen-
tence imitation. The subjects ranged in age from 6:1 to 727,
The articutation-disordered group showed poorer group
performance on all measures that were used.

Although most investigations have focused on one or
more aspects of expressive language, Marquardt and Sax-
man (1972) studied the receptive language skills of a group
of chitdren with articulation deficits and compared them to
normal subjects. Thirty children with articulation disorders
and 30 normal speakers who ranged inage from 3:6 to 6:7
were administered the Carrow Auditory Test for Language
Comprehension (Carrow. 19649). The articulation-disor-
dered group exhibited significantly lower scores on the test




Q

E

Aruitoxt provided by Eic:

Hhan the normal speaking group. In a separate investiga-
ton, Saviman and Miller (1973) used the sime study popula-
tion and evaluated short-term memory and imitative Jan-
guage shills. The groups did not differ with respeet to digit
and random word recall tashs, it significant differences in
terms of sentence recall were found. The differential per-
formnee across tashs wos interpreted by the authors as
support for the position that the poorer performance of the
articulation group could he attributed to deficiencies i lin-
guistic ability rather than shert e nemory .

In a Luge longitudinal investivation, Templin (1973
trached £33 children's acqaisition of artienlation and Jan-
gnage. She reported paralle! wvelopment of the acquisi-
tion of various grannmatical morphemes. using Berko's
(935 test. and consonants, measured by o standardized
articulation test. This was true for children fron preschool
through the fourth grade who were inferior to e, T
percentife)or superior to .o, 9sth percentile) children
whiomanitested awerage pesformance (e, 50t pereen-
tilei. In other words. children who were behind, or pre-
cocious. compared to as erage performance on articulation
measures during preschool maintained their relativ e posi-
tion with respect to their peers througl 5 vears, Thase
starting the Jlowest were also the lowest during the fourth
grade: those who were most advanced during presehiool
continued to exeel at arade four, Significantly | the same
patternwas trine formorphoiogical develupment and annm-
ber of othier measures. including intelligence. spelling. and
reading. Children selected for stinulability and specific
misarticnlation of ¢ .1 or A4 had morphiological scores
similar to the 30™ percentile gronp.

Panagos and his associates {Panagos & Prelock. 1992
Panago<. Quine. & Klich, 1979: Schmaaclr, Panagos., &
Klich. 1979 carried out annmber of studies that examnined
relationsdiips hetween phonology and language strncture.
The experinmenters used a series of imitatis o production
tashs that included differing levels of phonological and
granmnatical unnpl('\i(.\.

Forexanmple Selimanch et al. (19793 had nine preschool
children with articnlation disorders insitate phrasesand dif-
ferent sentence types. The results indicated that the chil-
dren made significantly more errors in the sentenee con-
texts, suggesting that syntactic complexity mayv influence
articnlatory production. Panagos ot al. (1979) used a siti-
lar experimental format and devised production tasks that
varied with respect to granmiatical structure, svllabic
structnre. and word position. A total of 17 voungsters bhe-
tween the aces of £S5 and 628 participated in the investiga-
tion. Subjects were required to imitate words and sen-
tences across T target consonants. The wuthors found Sig-
nificant effects for grammatical structure and svllable
structure, bt not for word position. Their data suggest that
both grammatical and articulators fuctors mav alleet the
production capabilities of children with articulation dis.
orders,

The final study in this series was conducted by Panagos
and Preloeh 119820 and syHabie structure and grimmatical
stroctnre were again varied. Subjects were required to ingi-
tate aseries of sentence stimuli. Their 10 aibyects Jiow ed

decrements in performance that varied as « function nf
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hoth phonolosical composition and grammatical structure.
The authors concluded that both “top-down and hottom-
up’ processing strategies were emploved, suggesting that
hoth are important to speech production. Morcover, the
data demonstrate the bi-directional refationship that exists
between langnage and artienlation, The sviergism alluded
to by Panagos and his associates is similar to positions that
have heen articulated by others (Shriner et ol 1969).

The series of studies just reviewed by Panagos and his
group represent an effort to study particular subsystems of
language and phonology rather than to compare subjects
on global measures. This shift. which began during the past
13 vears, has continued with other investigators exploring
various subsvstems in order to deseribe the population of
children with articulation disorders and focus on specific
interactions hetween phonology and other languagre sub-
svstems.

For example, Panl and Shriberg (1982) examined the ar-
ticulationand expressive synta of 30 childrenwitharticuia-
tion disorders ranging in age from 4:1 to 5:6. Continuous
speech samples were analvzed to quantify articulation pro-
cesses and patterns of sy ntactic development, The results
indicated patterns of differential performance for the artic-
ulation and syntactic measures. Approximately 66% of the
subjects exhiibited some form of svutactic delav, and over
30% had problems in the productis e use of some grammati-
cal morphemes due to articulation disorders,

Shriberg and his associates (Shriberg, Kwiatkow ski. Beat,
Hengat, & Terselic-Weber, 1956) carried out aretrospec-
tive study that included 114 children with articulation dis.
orders. The subjects. who ranged in age from 2:10 to 9.7,
nnderwent comprehensive assessinent utilizing the diag-
nostic schema developed by Shriberg and Kwiathowski
{19823 Their deseriptive classification mcluded subsets of
causal correlate categories sucl) as speech mechanism, cog-
nitive-dinguistic performance and psychosocial variables,
Ratings in the cogmtive-linguistic category indicated that
over 30% of subjects were rated as exhibiting some lan-
guage imvolvenient. although their primary referral was de-
laved articulation development.

Shrib. = and Kwiatkowski (1988) examined the educa-
tional hisiories of 36 schoolchildren who had receis ed ther-
apy during their preschool vears for articulation disorders.
A number of the children required special educational ser-
vices upon entering sehiool. Specech and language profiles
of the children indicated that approximately 70% of the
subjects presented initial articulation and fanguage dis-
orders.

Lewis Bkelman, and Aram (1959) conducted a familial
studyof children with severe artienlation disorders.
Twenty children with severe impairmen and their siblings
were compared Lo 20 controls and their siblings on a bat-
tery ofarticnlation. Janguage, and motor measures, The ox-
perimental subjects and their siblings demonstrated poorer
performance on the hatiery of incasures emploved, gener-
ally exhibiting deficits in both receptive and expressive lan-
guage measures.

Inasimilar vein. Lewis (1990) presented the case histo-
ries of four children who had severe articulation disorders
and had participated in the previous study, Familv historics

-
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res caled speeeh and langnage manifestations in the parents
and siblings of the four subjects. The subjects” communica
tion profiles were characterized by a severe phonological
deficit and concomitunt language disorder. The familial as-
sociation snggested a genetie basis to the conununication
deficits observed.

An additional methodologic procedure, which has been
used to study children with articulation disorders, involved
the utilization of cluster (Arndt, Shelton, Johmson, & Furr,
FO77) and factor analysis procedures (MeNutt & Hamavan,
1981 to identify specifie subgroups. Subgroups of subjects
cau then be identified within the larger popnlation of ¢hil-
dren with articulation disorders. Arudt et al, (1977) evalu-
ated actotal of Y8 subjects hetween the ages of 8:0 and Y:6
who showed mild articulation impairment in the produc-
tion of /s/, v/ or both, The subjects were given a battery of
10 tests, which included measures of language, oral struc-
ture, oral form recognition, auditory processing. school
achievement, and other relevant measures, One of the sub-
groups, which contained 26 subjects. showed overall defi-
cits on the linguage measures that were administered.
Even though these participants were mildly involved, a
subgroup with coexisting language impairment was identi-
fied.

MeNutt and Hamavan (198 8 also utilized multivariate
analysis with groups of 60 articulation-disordered children,
representing a wide range of severity, and 39 control sub-
jects, ages S to 12 vears. The subjects were given a battery
of measures that sanpled articulation, tanguage. auditory
processing and memory. and oral sensory behaviors, A fac-
tor analysis was carried out, and 12 subgroups ot subjects
were identified. Two of the subgroups showed deficiencies
in language performance as assessed by the varions tests
that were achninistered.

A nunther of investigations have identified children with
articulation disorders and stadied them with respect to a
number of different language variables. In some cases a
uumber of nonarticulatory variables also have heen used so
that the population of children with articulation disorders
might be specified more clearly, In most studies reviewed,
an assaciation between articulation deficits and Language
deficits has been identified. Shelton and McRevnolds
(1979) have suggested that younger children with severe
articulation disorders are fikely to display concomitant lan-
guage problems: however. the studies reviewed suggest
that older children also may show cocaisting articulation
and Langnage disorders, The relationship is not onaone to
one hasis. but the reported coexistence is substantial,

3.2.2 Language and Articulation Disorders

I estigators who e studied langouage disorders in
children and other velated variables have reported coesis.
tence (Panagos, 197 1: however, the nature of the articula-
tion disorder is generally not clearly specified. Undoubt-
edly. this is becanse of the research direction. Leonard
(1979 carried ont a eritical review of the literature in
which he discussed a mmber of abiding issnes that have
been examined in language disorders rescarch. One of
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those issues. articulation and language iimpairment, was pre-
sented along with velevant research investigations. In sumn-
wary, Leonard indicated that research to date was gener-
ally in the form of case study reports and that the data indi-
cate that many children with langnage  impairments
experience problems in articutation development. He fur-
ther stated that the articulation problems identified to date
suggest that the deficit is quantitatise in nature. That is. the
articulation processes are simiilar to those observed in the
productions of younger children who do not exhibit tan-
guage impairment (Leonard, 19582 Leonard, Newhoff, &
Mesalam, 1950),

A comparative study conducted by Menvuk (1464) em-
ploved a generative transforimational model of granumar to
identify the expressive kinguage structures of 10 children
with articulation disorders and 10 matehed, normal con-
trols. The children were preschool age, and they were cach
engaged in three different lainguage-elicitation tasks. The
author found that the children with articulation disorders
used fewer transformations and exhibited more restricted
grammatical forms than the normal subjects, The articula-
tion abilities of the disordered group were not specified.
but the anthor suggested a pattern of omission and substitu-
tion errors for phonemes in the fricative. stop, and liquid
categories.

Menvuk and Looney {(1972) used the same imitation par-
adigmn deseribed previously, and they had their subjects
produce active-declavative, imperative, negative, and ques-
tion sentences. Subjects also were required to repeat a see-
ond set that was construeted to evaluate the articulaton
seguences of words in seutences, Study groupsineluded 13
fnguage-impaired  children. 6:2 vears ol age. and 13
matched younger childrenina control group. £:2 vearsold.
Prior to carrying out the repetition tasks, the langnage-im-
paired subjects were administered a 76-item articulation
test, The nuimber of articulatory errors ranged from 6 to
10, The results favored the vounger controls on hoth of the
sentence repetition tasks. Morcover, experimental subjects
who experienced the most problems with the sentence rep-
ctition tasks. also had the most problems with repetitions of
the varions articulatory segnences,

Aram and Nation (1950) conducted a retrospective study
whereby they identified 63 school children who had been
diagnosed with kimguage impaivment as preschoolers. Two
speech-langnage pathologists examined their records and
rated seven specch-linguage dimensions along a 3-point
rating scale. A snrvey was also sent to the parents and
teachers of the children to determine if communication
problems continued. Their findings indicated that articnla-
tion impairment received one of the highest negative rat-
ings by the speech-language pathologists. Morcover. ap-
prosimately 50% of the parents and teachers indicated that
the articulation impairment continued.

A case study report by Samplesand Lane (1983) detailed
the speech and hanguage histories of six siblings between
the ages of 3 and 11y cars and suggested the possibility of a
genetic basis contribnting to the deficits noted. The sub-
jeots in question were all receiving services for their com-
munication disorders, and all had concomitant specch and
fangoage  disorders. Phonological process analysis was
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carried ont with cach during a 3.y ear study period. The
number of processes identilied ranged from 7 to 10 the

inestigators noted little improvy cment in the articulation of

the siblings at the termination of the investigation.

Schery (1983) reported data on 715 childres who had
heen diagnosed as having a language impairment and re-
ceived treatment. The children inelnded preschool. pri-
nary, and wmiddle-school participants. Performance data
were collected on cognitive funetioning, anguage produce:
tion and comprehension, auditory processing. oral motor
integrity . speech production. and academic level, The

overall performance data show that approximately 75% of

the subjects had some type of articulation disorder. and
5.4% exhibited stuttering or voice problems. These data
are consistent with that reported from other inv estigations,
and further extend the coenistence of linguage and articula-
tion deficits to older children not generalls included in
such imvestizations. In addition. the inclusion of other
specel disorders in the study group provides further evi-
dence of the coevistence of speech and language disorders.

A familial study of childven with language impairment

was undertaken by Neils and Arvam (1986 to determine if

specch and linguage disorders showed a higher incidence
in the population. Seventy four Language-impaired chil-
dren and 36 contrals were identified. Subjects ranged in
age from 10 to 3:11. Questionnaires were prepared and
completed by the families of both groups. The vesults indi-
cated that the families of the language-impaired had a
higher incidence of speech and language disorders than the
controls. Some of the respondents reported allected rela
tiv es with coexisting deficits that included articulation and
Language.

A longitudinal investigation conducted by Bishop and
Fdmundson (1997) examined the hingnage status of chil-
drenat ages £, £.5.and 3.3 yvears, The investigators identi-
fied 88 children who had some form of language impair-
ment and compared their perfornanee toa group of normal
controls, Inspection of their test data indicated that a Luge
number of their lingunage-impaired subjectshad anarticula-
tion disorder. Group percentages ol articulation involve
ment at cach sunpling time werecinorder, 7 89% . 53% . and
347% of the Luguage-impaired subjects.

Preliminary data from the San Diego Longitudinal Study
of specific developmental kinguage impainment were re-
ported by Tallal, Ross. and Curtiss (1489). The authors
found that families with children with language impair-
ment reported a higher incidence of aflected relatives than
matched children in the control group. In their subject test
performance data: over 60% of the 76 kiguage-impaired
snbjects had a concomitant articulation disorder.

Some imestigations of children with Language impair-
ment have used large gronps and then nsed multivariate
statistical methods to identify subgroups (Avam & Nation.
1975: Wolfus. Moscovitch, & Kinshourne, T980). just as
had been snmmarized previoushy in the articulation dis-
orders literature (Arndt et al., 1977 MceNutt & Hamavan,
195 1).

A and Nation (1975) used such a pl'()('(‘(llll'(' and con-
ducted a factor analysic with 47 Tanguage impaired chil-
dren who ranged in age from 3:2 to 6:11. Each subject was
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given a battery of 11 hugnage tests that were seleeted to
provide information in regard to comprehension, produc-
tion, and sematies. The investigators identified 6 subgronps
of children who differed on the dimensions examined. Al-
though all subjects did not exhibit articulation disorders.
of the 6 subgroups or a total of 25 subjects did.

Wollus et al.. (19501 also investigated the by pothesis of
subgroups within the general population of language-im-
paired children. Their subjects consisted of 19 children
with inguage impainment between the ages of £ fand 7:6.
Each child was evaluated on measures that examined syn-
tactic skills. semantic know ledge, articulation, syllable se-
quencing ability and digit spann. Through the nse of diserim-
fnant analysis statistical procedures, the anthors identified
two groups of subjects. One group comsisted of those sub-
jeets who were characterized by deficits in expressive syn-
tay and articulation with satisfactory comprehension skills.
The other group exhibited deficiencies in the arcas of ex-
pressive and receplive syntax, semantics, articulation dis-
erimination. and digit span veproduction. The second
group had expressive articulation deficits, bt not to the
extent of the first group,

Rapin and Allen (eited in Aranm & Nation, 1982) carried
out an unpublished investigation: the methodology al-
lowed for the identification of subgroups of language-im-
paired children. The investigators found four distinet
groups witl a number of subtypes. As with the previous
studies cited. Rapin and Allen found a number of children
in the groups and subtypes that had articulation deficits.
Although articulation deficits were not characteristic of all
subjects, many did have such fimpainment.

The Lingonage-hased studies reviewed suggest rather con-
vineingly that coexistence wnong articulation and kngeage
is substantial, I both research perspectives are examined,
one finds that the two systems are intertwined, bot the ey
act nature of the relationship still has not heen specified at
this time, Avam and Kamhi (1982) conducted a eritical re-
view of the existing literature and concluded that current
theoretical perspectives and rescarely to date are inade-
quate to explain the interaction between articulation and
lnguage. They feel that one should eximine present theo-
retical positions very carefully because the two might be
separate domains and the interaction more of a surface:
level productiv e phenomena rather than a reflection of un-
derlving  lingunistic processes. Other inmvestigators (R
Schwartz. Leonard, Folger, & Wilcox. 1950) also have spec-
ulated that articulation and other aspects of language are
related but separate entities. Assessment must attend to
concomitant disorders, and remediation skould consist of
an integrated approach for those wha exhibit involvenient
in both donwins (Leonard. Miller, & Brown, 1980).

3.3 COEXISTENCE
VOICE

I'N
DISORDERS

The literature bearing directly on the coenistence of
other disorders with voice disorders is sparse. Ina study of
teacher referral abilities, James and E. B, Cooper (1966)
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reported the resnlts of aspeech elinician's sereening of 718
third graders in 30 classrooms. One-third (2-42) were diag-
nosed with various spedch problems. Slightly more than
half of the 15 voungsters who were jndged to have voice
disorders (31%) also had coexisting artienlation disorders.
It is interesting to note that teachers were 32% acenrate in
identifving this group as compared to 109 for children
with voice disorders alone. It is tenipting to speculate that
this is hecause voice disorders are frequently oy erlooked
(e.g.. Boone & McFarlane, 1985). and teachers. in fact,
were noticing the articulatory irregularities of these chil-
dren’s speech.

Warr-Leeper. MceShea, and Leeper (1979 studied a
middle-sehool population to determine the incidence of
various disorders: 31% had vocal disorders, and an addi-
tional 6% manifested contbined voice and articulution dis-
orders. In a study veferred to in the previous seetion, Shri-
herg et al. (19586) found “"moderate to severe’™ coexisting
voice involvement in 33% of 90 “speech-delayved chil-
dren” with “intelligibility problems.” An additional 23%
were considered to have a “questionable or mild™ coexist-
ing voice component.

Thereis widespread speculation that vaice disorders. par-
ticularly hozeseness. could be related to mild hearing loss.
Of course. the reason is that upper respiratory infections
often are related to acute or chronice laryngitis as well as
middle-car infections (Miller & Madison, 195 §: Senturia &
. B. Wilson. 19685: Warr-Leeper et ab, 197Y9).

3.8 COEXISTENCE IN
STUTTERING AND DISFLUENCY

In this section. we consides prevalence figures wmong
stutterers for coexisting commmmicatis e disorders. Reviews
of the relevant data are numerous (e, Andrews, Craig,
Fever, Hoddinott, Howie. & Neilson, 1983: Bloodstein
1987: Conture, 1990b: Homzie & Lindsay, 198 #: Nippold.
1990: Starkweather, 1957 Wall & Myers, 19820 1951).
Not surprisingly. studies are difficult to compare because
of differences in populations sampled, criteria for dis-
orders, and survey methodologies. Nevertheless, the evi-
dence is quite clear that stutterers are likely to manifest
higher than normal prevalences for coexisting conmunica-
tive disorders. which range from modest to dramatic. The
following review cousiders the available research fivst from
the perspective of reports from memory and then from ac-
tual testing by an observer,

3.1.1 Studies Based on Recall or Case Files

Berry (1938) analyzed medical records of approsimately
250 stutterers wd nonstutterers revealing marked differ-
ences in the age of first words, with stutterers delayed by 7
months. Data obtained from about 60% of these subjeets
indicated that the ages at which individuals outside the fam-
ilv could understaud the children again showed marked re-
tardation of the stutterers (36 months) compared to con-
trols (2 £ months).

20

In a series of three monumental ins estigations at the Uni-
versity of Towa on the onset of stuttering (Darley. 1955:
Johneon, 1933 Johnson and Associates, 19349) stuttering
chiles enand their parents were compared to nonstuttering,
controls and their parents. Study 1 contained 16 pairs of
triads (i.e.. child, mother. and father), Study 1150 pairs:
and Study i, 130 pairs. The studies consisted primarily of
standardized and nonstandardized tests and interviews
with the parents, hut there were afew tests of the children
(i.c.. inteHigence and handedness measures). The data re-
ported here were [rom parental interviews. In Study 1
(Johnson, 1933). the reported age of first words and first
sentences were identical for the stutterers and nonstnt-
terers, medians of 12 and 20 months. respectively, In Study
IT (Darley. 1953), stutterers were 1-2 months behind the
nonstutterers on the ages of fivst words and first sentences.
Moreover, in Study 11 average ages for both stutterers and
nonstutterers were sonew hat lower for age of first word
(hy 1--2 months) and higher for first sentences (by 5-7
months) than in Study I most likely because parents in
Study I were reporting ages of children who were anaver-
age of 3 vears older than those in the previous investiga-
tion. This highlights the difficuity in obtaining valid desvel-
()pm(-nlul age data from interviews. According to the
mothers in Study I (Johnson and Associates. 1939} stat-
terers” mean ages for first words were 1009 months cone-
p;u'('(l to 10.5 months for nonstutterers. Analogous means
for first sentences were 22 and 21 months, respectively.

These studies suggest that stutterers and nonstutierers
are very similar in terms of the onset of spoken Language.
By contrast there were marked differences in the reported
prevalence of “speech defects™ in Studies ITand HIL Using
the mean of mothers” and fathers” reports, the percentages
of stutterers in the two studies who were said to manifest
“lisping.” Uother artienlatory defects,”” and Ustuttering
and articulatory defeet™ were THO% and 12.3% . respec-
tively (Johnson and Associates 19349, Appendis AL p. 36).
Control subjects’ totals for these defects were £0% and
3.0 .F

Bloodstein (1938) analyzed case files for 108 young stut-
tevers who entered the Brookhan College Speechand Hear-
ing Center hetween 1930 and 1933, One-third of these
subjects were deseribed as “late talkers™ by their parents.
“Manyv™ of the children had defective articutationz in fact,
“several”” had been referred to the clinie for misarticula-
tion. and a few " had beenevaluated prior to the stuttering
onset for infantile articulation (Bloodstein, 1938, p. 214
Five children began to stutter while being treated for mis-
artienlations. Kent and Williams (1963 reported a similar
finding in which former stutterers in the second grade were
more likely than nonstutterers to have a history of articula-
tion disorders. From the opposite perspective. Horowity,
(1963) reported that §4% of a sample of articulation disor-
dered children had syimptoms of stuttering.

In a large longitudinal study in Newcastle Upon Tyne,

2 The fignres for study T difler from these veported by Blood.
stein (1987, p. 2200 which were 15 3% and 7 3% respectively,
for stutterers and nonstutterers.
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England. stutterers were identified by speech-language
therapists and social workers (“health visitors™). As part of
that study . Morley (19633 compared 29 stutterers with 111
nonstutterers. In sharp contrast to the aforementioned
Towa studies, the ages of first words. as reported by
mothers, were 13 versus 12 months for the stutterers and
nonstutterers, reapectively, The same pattern emerged for
age of first 2--3 word phrases, with means of 2.4 months
versus 19 months,

Morley highlighted the coexistence of stuttering and ar-
ticulation disorders. In 37 stutterers, including 21 who had
stuttered longer than 6 months. She pointed out that 1%
(19 ) of the children were articulatory defective at age 3:9
and that half of these (21%) were unintelligible. This 50%
[sic] coexistence figure for stutterers compared to 319 for
the controls. At age 6 yvears. nearly 23% of the stutterers
still had articulatory defects.

Data from parents of 50 voung stutterers and SO nonstut-
terevs from the same city in England indicated that the
former group was approximately -+ months behind the lat-
ter in the average age of first phrase (Andrews & Harris.
196 ). Twenty-three percent of the stutterers. compared
to 8% of those in the control group also had a history of
abnormal articulation. Both of these differences were sta-
tistically significant. In Egy pt. Okasha. Bishry, Kamel. and
Hassan (197 §) queried mothers regarding the age of first
sentences of 79 stutterers and SO controls. Stutterers were
reportedhy delaved compared to the nonstutterers,

Van Riper (1971, 1952) proposed a typology of stutter-
ing development consisting of for different “tracks”™ of
deselopment. He identified 1 1% of the case files he exam-
ined as examples of “Track 1T stutterers. This group had
delaved speech and language. artienlatory difficulties, and
other evidence of organic involvement. Van Riper sug.
gested strong similarities between this group and clutterers
(Weiss, 196 1), At least two attempts have been made to
classify stutterers according to Track 11, and both utilized
coexisting articulation and language disorders to do so.
Daly (1951} reported that 24% of a sample of 138 stut-
terers. ages 8-20 vears. could be placed into Track I1.
Ninety-seven percent of this subgroup of stutterers were
reported to have language delay and 85% had a history of
articulation impairment (38% at the time of testing). In
Norway. Preus (1951) carried out detailed analyses of 100
16- to 21-vear-old stutterers and reported that 18% of his
subjects could be elassified as Track H stutterers. The swne
percentage (15%) was reported by parents to have been
delay ed in language development (age of first word after 2
vears, age of talking in sentences after 3 years. or having
articulation problems after 6 vears).

M. Cooper (1979) reported that approvimateh one-third
of the 300 stutterers whom he had treated also had coexist-
ing voice disorders. He eapressed the belief that these
were typically secondary to the clients’ stuttering.

Two related studies of clementary school-age children
(Cullinan & Springer. 1950, McKnight & Cullinan, 1957)
reported that 35% and $19% of stutteving subjects. respec-
tively. had other clinically significant speech. language.
andror learning disorders. Data on the presence ol these
coenisting problems were obtained either from the sub-

185 ASHA Monographs

ERIC

Aruitoxt provided by Eic:

jects  referring clinicians or their records of special educa-
tion services. In the 1980 study. 15% of the 20 stutterers,
age 5-11 vears, had coexisting avticulation disorders: 15%
had coexisting language disorders: and 15% hadbotharticu-
Lution and langnage disorders. Of the 17 stutterers in the
1997 study. 612 vears, only 2 (12%) were reported to
have coexisting articulation disorders. 1 of these in combi-
nation with a learning disability. The remaining stuttering
group with other pl'()l)l(*ms were 1)('ing treated concur-
rently for learning and/or academic difficulties.

From questionnaires of 338 school clinicians regarding
their caseloads. Blood and Scider (1981) analyzed the re-
sults of 1.060 stutterers. Coexisting artienlation disorders
were present in 16%. language disorders in 10%  and v oice
disorders in 1% of these subjects. An additional 2% had
cleft palates or other speech. fanguage. or hearing dis-
orders.

Scider. Gladstien. and Kidd (1952} carefully analyzed a
aroup of several hundred stutterers and their siblings for
other speech or language problems. They found that 201
stutterers did not differ significantly from their same-sex
siblings on the subjects” or parents” memories of whether
their language onset was “early,” “normal.” or Ulate”
(Scider et al.. 1982, p. 4183). Queries were also analyzed
from a sample of 634 stutterers and 914 noustuttering sib-
lings relative to “any speech problem other than stutter-
ing.” Coexisting articulation disorders were reported for
5% of the stutterers and 3% of the siblings. “Language
problems™ were reported for 2% and 1% of the stutterers
and siblings. respectisely (Seider et ab., 1982, p. 4823).2 The
authors found trends-hut nonsignificant  differences-for
more coexisting problems in stutterers with positive fumily
histories of stuttering. persistent (versus recovered) stut-
tering, and “late™ versus Cearly™ or Taverage” talkers.
There was no difference for males versus females,

Homvzie. Lindsay, Simpson. and Hasenstab (1988) sur-
veved 190 adults stutterers from twe national self-help or-
ganizations described as being above average in educa-
tional achievement. Delayved language was recalled for
19% . and articulation disorders in 22%. of the sample.

The literature just reviewed illustrates clearly the prob-
lems inherent in recall studies. The sort of question asked,
the memory and awarcness of the respondent, the time
elapsed since the alleged event all affect the outcome. For
example.in the Seider etal. (1952) investigation. it is likely
that the low percentages for language problems are due in
large part to the fact that adult stutterers. who comprised a
major portion of the sample. would be unaware of carly
language problems or late talking. In addition. it is likely
that nonstuttering “specch problems™ reported by sub-
jeets might not be classified as language disorders. Never-
theless. these studies strongly suggest that stutterers often
do lun e coexisting communicative probiems.

3.1.2 Studies Based on Testing

McDowell (1928) examined the spontancous specch of
33 pairs of clementary school-age stutterers and nonstut-

P These figmves are incorrectly veported by Seider et al. (1952)
in Table 6 (p. 453} apparently hecause of errors in rounding and -
conversion to percentages.

No. 27 1992

V)
-1




ERI!

Aruitoxt provided by Eic:

terers and determined their articulation skills. The mean
crror rate for stutterers was 19% compared to 16% for the
controls. This difference. though small, was statistically sig-
nificant. Using articulation tests. Schindler (1955) reported
asimilar iny estigation of children throughout grades 1-12.
Forty-nine perceent of the 126 stutterers had “some type of
articulation error.” in sharp contrast to 15% of the 232
nonstutterers.

In the longitadinal study in Newcastle Upon Tyne, En-
gland. referred to in the previous section, Morley (1963)
reported that fewer stutterers than nonstutterers had articn-
lation errors at 3 and 4 vears of age. 50% versus 38%, and
25% versus 36% . respectively, The reverse was triue at 6
vears, such that articulatory errors were present in 1% of
the stutterers and 3% of the nonstutterers.

E. Silverman and D, E. Williams (196 7) utilized a sponta-
neous language sampling technique to compare the lan-
guage structures of 22 Kindergarten and first-grade stut-
terers with their matehed controls group. Stutterers were
statistically inferior to nonstutterers on the number of 1-
word responses. How much this was due to truncated pat-
terns of speaking learned by the stutterers cannot be deter-
mined. They were also inferior. vet nonsignificantly so. for
four other language structural measures. including mean
tength of utterance. A similar. unpublished study of 30
matched pairvs of school-age stutterers and nonstutterers
revealed no significant differences on any of the same lan-
guage measures {Peters. 1968). Williams was also involved
in another investigation of coexisting articulation disorders
with stutterers (D, E. Williams & F. Silverman, 1968). In
this study. the spontaneous specech of 115 matched pairs of
subjects from kindergarten to grade 9 were anabvzed for
consistent articulatory distortions. omissions, and substitu-
tions. More stutterers than nonstutterers manifested con-
sistent misarticulations, ‘more so at lower than upper
grades. In all. 24% of the stutterers had articulation errors
compared to 9% of the nonstutterers.

Perozzi and Kunze (1969) matched 20 stuttering and
nonstuttering second and third graders and compared their
performance on receptive and expressive language tests,
Scores for the two groups were nearly identical on a pic-
ture socabulary test. mean length of utterance, and astrue-
tural complexity score. The authors did observe a signifi-
cant advantage of control over experimental subjects on a
visual subtest of the Illinois Test of Psycholinguistic Abili-
ties (ITPA) (Kirk & McCarthy, 1961). By contrast, D. E.
Williams. Melrose, and Woods (1969) administered a vo-
cabulary test to 400 sixth graders: 100 stutterers. and 300
nonstutterers and found the stutterers to be an average of
7} months delayed.

Muma (1971) compared 13 “highly fluent™ with 13
“highly disflnent™™ 4-yvear-olds who, importantly, were not
diagnosed as stutterers. Using a transformational analyses
of language samples, he found that the “highly distluent”
group used relatively more single-based transformat-ons
but fewer double-based transformations than the “highly
fluent” group. From the reverse perspective, Caldwell
(1971) found that nonstuttering f-year-olds with lower
scores on comprehension tests were more disfluent than
those with higher scores. Berryman and Kools (1975)

found that 92 nonstuttering first graders” disfluencies did
not correlate with listener judgments of language develop-
ment. Neither did disfluencies correlate with Developmen-
tal Sentence Scores (DSS) (Lee. 1974) of 30 4- to 8-vear
olds (Havnes & Hood, 1977). Other investigations have
shown a relationship between children's inercased dis-
fluencies as the level of language complexity increases
(Colburn & Mysak, 19824, 1982b; DeJoy & Gregory,
1973: Gordon, 1982; Haynes & Hood, 1978: Pearl &
Bernthal, 1980).

An interesting study by Merits-Patterson and Reed
{1981) compared the frequency of disfluencies of 18 lan-
guage-delayved children, ages 4-6., half in therapy and half
not in therapy. with a control group. The two experimental
groups were roughly equivalent on language measures, and
both far below the normals, but the group in therapy had
nearly twice as many disfluencies as the nontherapy lan-
guage-delaved group and the controls. These fatter two
groups were practically the same for disfluencies.

A. Williams and Marks (1972) comipared 28 5- to 9-year-
old stuttering children on the Peabody Picture Vocabulary
Test (PPVT) (Dunn, 1963) and the ITPA (Kirk &
McCarthy, 1961). Subjects were constrained to have nor-
mal hearing and articulation. The group was above average
on the PPVT, with the mean 1Q being 106. Mean scores
woere not reported for the ITPA, although, when subtests
for individual subjects were compared to their overall lan-
guage ages. various subtests were higher than average (i.e..
auditory vocal association and vocal encoding). and others
were lower (i.e.. auditory vocal sequencing). Stocker and
Parker (1977) found preschool and elementary school-
aged stutterers to be no different from control group
members on the auditory sequential memory subtest of a
later version of the ITPA (Kirk, McCarthy, & Kirk. 1968)
but to be 3 vears behind the control group on the auditory
attention span for related svllables subtest of the Detroit
Test of Learning Aptitude (H. . Baker & Leland, 1967).

in two related investigations, Daly and A. Smith (1976)
and Daly, Kimbarow, and A. Smith (1977) administered
comprehensive neuropsychological evaluations to 45 and
27 stutterers. Twenty-five percent of the total group were
isolated as having articulation disorders or learning disabili-
ties. Moreover. this subgroup with associated articulation
or learning problems were more severe than the remaining
subjects who did not have such problems.

Murray and Reed (1977) found that seven preschool
stutterers were inferior to matehed controls on two stan-
dardized language tests. Similarly, Kline and Starkweather
(1979) reported that voung stutterers had reduced recep-
tive and expressive language skills compared to nonstut-
terers. Hall (1977) deseribed two severely language-im-
paired elementary schoolchildren who began to stutter
during language therapy. Interestingly. both of these chil-
dren had coexisting articulation disorders, and one had a
mild hearing loss,

G. D. Riley and J. Riley (1979) described a component
model of stuttering in which stuttering is often associated
with other “neurological components.” They reported that
31% of their voung stutterers manifested coexisting sen-
tenee formulation disorders, and 69% had oral motor dis-
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orders. including 33% who manifested articulation dis-
orders,

Westhy (1979) comipared kindergarten stutterers to
highly disfluent (but nonstuttering) and typically disfluent
children 011 DSS scores and other standardized tests. There
were no significant differences on language complexity on
the DSS. but stutterers and highly disfluent noustutterers

were inferior to control group members on the number of

grammadical errors and scores on the PPVT.

In a svntactic study of the spontancous speech of four
matched pairs of 3- to 6-year-old stutterers and controls.
considerable intersubject variability was osbserved but. in
general, Ustutterers nsed simpler, less mature langnage
than the nonstutterers™ (Wall, 1980, p. 349). In this study.
children who were referred to the elinic for articulation or
language problems were excluded. In South Africa. Pitluk
{(1982) found that there were not important differences be-
tween a small group of 9- to Tl-vear-old stutterers and
their control group members on an expressive language
test.

Thompson (1953) reported on two groups of school-age
stutterers in Ohio (N + 31 and N = 17). These children
were tested by the author and other SLPs. Only 31% haa
no Ususpected deficits’ in coexisting arcas (inchding artic-
ulation. voice. langnage. anditory memory, and hreath con-
trol). The following percentages represent those stutterers
with coexisting disorders: articulation-——-42%: langnage —
37% (syvntax-— 1% semantics— 1% . performatives—27%.
and word retriesal —2%): and voice—29%.

It o Norwegian study mentioned previously, Preus
(1981) found 9% of a group of 100 16- to 21 -vear-old stut-
terers to have articulatory defects on a word-articulation
test. Moreover, 32% nunifested signs of cluttering (fast
speech rate, omission of sounds or syllables as in slurring.
or jumbled” or “insufficiently programmed™ syntactic
structires).

Mevers and Freeman (1985) compared 12 pairs of stut-
tering and nonstuttering boyvs between the ages of $and 6
vears. All subjects scored within 1 standard deviation be-
low the mcean on stndardized speech and language tests.
Even so. stutterers were lower than control  group
members on the Templin-Darley Screening Test of Articu-
lation (Templin & Darley. 196Y). with mean scores of 36.9
versus 463, vespectively. Mean Receptive Vocabulary
Scores on the PPVT-R (Dunn & Dunn. 1981) were also
lower for stutterers (100.8) than nonstutterers (110.1). Al-
though not reported by the authors, 1 tests carried out on
individual subject scores revealed that stutterers were sig-

nificantly worse than controls for hoth measures. Seven of

the stutterers were labeled severe and five moderate. Tem-
plin-Darley scores for severe stutterers were about the
same as scores for moderate stutterers. 37.1 versus 36.6.
However. PPVT-R scores were lower. though not signifi-
cantly so. for the severe stutterers (95.3) thau moderate
stutterers (10 £.2). As noted. these mean scores for tests
were not reported by the authors, but mean diflerence on
mean length of ntterance in words (MLU) and mean length
for the longest thient utterances (MLLFUY were included.
Nounsignificant teends for longer ntterances from severe
stutterers to moderate stutterers to control group members

200 ASHA Monoszraphs

were observed. However, statistically significant differ-
ences between all groups were present for MLLFU. Values
for MLU were, respectively. 3.73. 3,90, and 1.50: analo-
gons means for MLLFU were 5.39. 7.55. and 10.13. To-
gether, these results suggest that. even in a carefully de-
signed study in which language and articulation are con-
trolled. stutterers are more likely to manifest coexisting
communicative deficits than nonstutterers.

Byrd and E. B. Cooper (19589) administered the Test of
Language Development Primary (TOLD-P) (Newcomer &
Hammill, 1952) and the Test of Auditory Comprehension
of Language-Revised (TACL-R) (Carrow-Woolfolk, 19853)
to 16 stutterers. ages 5 to 9. Comparing subject scores with
normative samples from the tests, stutterers were approxi-
mately at their expected age level for the TACL-R (2
months below their mean chronological age of 7::4). By con-
trast, they were 10 months delayed on the TOLD-P. listed
as an cxpressive language test. The latter difference was
statistically significant.

Molt (1990) reported a study of 5-vear-old stutterers in
which a sampie of stutterers uncontaminated by other com-
manicative disorders was desired. To obtain 3 experimen-
tal subjects. the anthov mentioned in passing that 17 young
stutterers were screened and 12 excluded. Five of the 12
excluded stutterers had articulation disorders: 1 had lan-
guage disorders: 2 manifested neurological problems: and
I had a hearing loss. In other words. 71% of the stutterers
the author screened had coexisting communicative dis-
orders.

3.5 COEXISTENCE IN
HEARING DISORDERS

3.5.1 Severe-Profound Hearing Impairment

The inability to hear presents a formidable. often insur-
mountable, impediment to the acquisition of verbal speech
and Language. To sav that the speech of children with se-
vere-profound hearing impairment demonstrates coeaist-
ing disorders of articulation. voice. and Language is. per-
haps. an oversimplification. Volumes have heen written to
deseribe verbal communication problems of students at
schools for the deat (e.g.. Calvert and Silverman, 1975:
Ling. 1959). These observations. based on the institutional-
ized deaf. may not be directly pertinent to a discussion of
the NSHS results becanse over 90% of hearing-impaired
subjects in the NSHS sample had no more than a moderate
degree of loss. However, a brief delineation of the physio-
logical and acoustical dimensions of speech that esperi-
ments have shown to be aflected by deafness may provide a
starting point for future research into the high prevalence
of coenisting articulation and voice deviancee among hear-
ing-impaired subjects in the NSHS.

Articulation and Voice Deviance. The deviant breathing
patterns. phonation. and articulation of chilaren with se-
vere-profonnd hearing immpainment all have overlapping ef-
fects on their speech production.

Faulty coordination of bhreathing and speaking is a funda-
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mental crror of speech production often associated with
deafness. Speakers may produce only a few syllables per
breath, breathe in the middle of words or phrases, or eveu
attempt to speak while inhaling. Measurements of respira-
tory acrodynamics docament the inefficient use of pulmo-
nary air by speakers with severe-profound hearing itpair-
went (Forner & Hivon, 1977: Hutchinson & L. L. Smith,
1976: Hutchinson. L. L. Smith, Kornhauser, D. S, Beasley,
& D. Beaslev, 1978: Whitehead, 1953). Aberrant airflow
rates have also been observed during production of frica
tive consonants (Whitchead & Barefoot. 1983). Faulty
breathing patterns disrupt the normal rhythm of speech
and contribute to slow speaking rates (Forner & Hixon,
1977: Osherger & Levitt, 1979).

Difficulty controlling vocal fold tension, subglottal air
pressure, and the extent of glottal closure also results in
abberations of phonation that manifest in avariety of errors
produced by speakers with severe-profound hearing im-
pairment. suchas abnormally high vocal pitch, poor controt
of vocal Toudness, vocal frv. and diplophounia (Angelocci.
Kopp. & Holbrook. 196 f: Monsen, Engebretson. & Ve-
mula. 1979). Deviant phonation of this sort contributes to
the perception that the voice quality of deaf children is
“tense,” “lat.” Chreathy.” “throaty,” or Charsh™ (Cal-
vert, 1962: Forner & Hivon. 1977

Prosadic aspects of deal speech are also affected by poor
control of phonation. The inability to produce normal pat-
terns of fundamental {requency and intensity alterations
results in distorted intonation. inappropriate or inadequate
use of stress. and prolongation of svlilables (John & Ho-
warth, 1963 Monsen, 1979: Monsen et al.. 18979: Os-
herger & Levitt, 1979).

Production of the visible features of articuladon are least
affected by severe-profound hearing impairment. For this
reason. the hilabial consonants. the glides. and /t/ and /v
are more likely to be produced correctly. whereas errors
are most common for the palatal and alveolar fricatives, the
affricates. and g/ (Markides. 1970: Nober, 1967: C. R,
Smith. 1973), Errors of omission are most common. fol-
lowed by substitution and distortion misarticulations.
Errors are about equally likely in the initial or medial posi-
tion. but final position ervors are fur more common (C. R.
Smith, 1975). Consonant production is also affected by
poor coordination of phonation with articulation, resulting
in inappropriate voicing of voiceless consonants, and vice
versa (Gold. 1980; Markides, 1970: Nober, 1967 C. R.
Smith, 1975).

Children with severe-profound hearing impairment also
misarticulate vowels and diphthougs. Their poor vowel ar-
ticulation. for the most part. is associated with attempts to
produce different vowels by making only minimal changes
in the position and movement of the articulators. This is
especially true of the tongue. which often assumes a neu-
tral position and moves only slightly as different vowels are
produced. Spectrally. this “neutralization of vowels™
(Hudgins and Numbers, 1942) is evidenced by a second
formant frequency that changes little from vowel to
vowel (Angelocei etal,, 1964 Monsen. 1975, T983). Many
vowel sounds produced by deaf speakers cannot be readily
identificd as any particular phoneme (C. R, Smith. 1975).

30

In addition to faulty production of individual phonemes,
speahers with severe-profound hearing impairment also
have difficulty coordinating articulatory transitions from
one phonee to the nest. and articulation varies little with
changes in phonemic contest (e.g.. Monsen, 197 & Tye-
Murray, 1957: Whitehead & Jounes, TH75).

Analyses of the speech of the hearing impaired provide.
perhaps. the best evidenee that errors arbitrarily dichoto-
mized as “voice™ or Carticalation” devianee are often re-
flections of the same disordered speech process. For in-
stance, vacables that measure articulatory skill. particu-
larhy voice onset-times for stop consonant production and
vowel formant frequencies, correlate muceh more highly
with speech intelligibility  than do  prosodic variables
(Metz, Santar. Schiay etti. Sitler, & Whitehead, 1985: Metz,
Schiavetti, Samar, & Sitler. 1990: Monsen, 1975: Parkhurst
& Levitt, 1975: C.R. Smith, 1973). However, the effecis of
poor control of phonation and abnormal vowel resonances
will alimost certainly be apparent in the suprasegmental
voice characteristios of speakers with unintelligible articula-
tion. The interrelation between artienlation and voice de-
vimee in speahers with severe-profound hearing loss is
cearly demonstrated in a study of 30 students at Central
Institute for the Deaf. which found a correlation hetween
speech intelligibility scores and listeners” evaluations of
voice quality of 0.91. This near-perfect refationship fed the
author to obsers e that “intelligible talkers have goed voice
quality and the unintelligihle talkers have relatively poor
voice quality™ (Monsen, 1953, p. 13).

Language The literature on language characteristics of
hearing-impaired children is voluminous. Kretschmer and
Kretschmer (1978) provide a comprehensive discussion of
this topic. aud nore concise reviews are available in J. M.
Davis & Hardickh (1951 and Sevfried et al. (1989). The
work of Quigley and his associates (e.g.. Russell. Quigley.
& Power. 1976: Quigley. Wilbur. Power, Montinelli, &
Steinkamp. 1976) represents the most definitive studies
available on the syntax emptoyed by the deaf. The essence
of this information is summarized below.

Severeh delayed vocabulary development is characteris-
tic of children with severe-profound hearing loss, General
vacabulary knowledge increases with age. but at a much
stower rate than in normally hearing children. The vocabu-
lary of a normal child grows systematically and globally
from exposire to natural language experiences. In contrast.
a deaf child’s acquisition of new vocabulary depends
Largely on what has been taught. Consequently. children
with severe-profound hearing impairment generally show
an erratic pattern of word knowledge. velatively advanced
in arcas emphasized by the teaching curriculum. severely
delaved in others. They also demonstrate special difficulty
understanding the multiple meanings of words. and the sub-
tle. semantie differences associated with using a word in
different contexts.

Severe-profound hearing loss seriously impairs the ac-
quisition of grammatical rules for use in comprehension
and expression of spoken and written language. Children
with this degree of impairment tend to adhere to simple
snl)j(-ct-\'(-rl)-()hjv(-l sentence structures. and may never
learn to use some complex sentence forms correctly, The
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seutences they produce contain a high proportion of nouns
and verbs, while function words are commonly omitted. As
a consequence of their limited knowledge of Enelish syn-
tax. children with severe-profound hearing impairment
may produce agrammatical sentences and misinterpret
complex sentences presented to them.

Thus, the development of English language skills is se-
verely delayed in children with severe-profound hiearing
impairment. and their acquisition of new skills proceeds
slowly Furthermore, at about 12 vears of age, most deaf
children appear to reach a plateau bevond which little, if
any. growth in knowledge of English vocabulary and gram-
mar oceurs,

3.5.2 Mild-Moderate Hearing Impairment

Because the great majority of hearing-impaired children
in the NSHS sample had no more than a moderate loss, a
review of the literature on the speech and language skills of
this population is particularly pertinent. Unfortunately, re-
search in this area is limited.

Articulation and Voice Deviance Rescarch on the speech
of children with severe-profound hearing impairment has
repeatedly demonstrated a high correlation between de-
viance of speech and degree of hearing loss (e.g.. Markides.
1970 Metz, et al. 1985; Monsen, 1978 €. R. Smith.
1973). Itistempting to extrapolate from these data that the
relation between speech deviance and hearing loss repre-
sents a continuum in which children with lesser degrees of
hearing impairment have correspondingly better speech.
Although rescarch findings are limited. the available data
do not support this hypothesis. Apparently. the speech of
children with mild-moderate hearing impairment bears lit-
tle resemblance to that produced by the more severely
hearing impaired.

In-depth phonological analyses of a few children with
mild-moderate hearing impairment indicated  that, al-
though their development is delayed. they acquire and nse
speech sounds in the same order as normally hearing chil-
dren (Oller & Kelley, 197 £: West & Weber, 1974).

In his study of speech characteristios and intelligibility of
hearing-impaired children. Markides (1970) included a
group of 27 “partially-hearing™ children, with a “mean
hearing loss™ of 57 dB (reference not specified). All chil-
dren were either 7 or 9 vears old. Articulation test results
indicated that these children rarely misarticulated vowels.
Substitution crrors were the most common form of conso-
nant misarticulations, which primarily  volved the pho-
nemes /sf. fz/. /fi. and /]!

The literature on mild-inoderate hearing impairment
provides no evidence that voice deviance is a characteristic
of. this population. In fact. many students at Central Tnsti-
tute for the Deaf with severe hearing impairment are able
to produce normal patterns of phonation. whereas the most
deviant types of production are found among the pro-
foundly hearing impaired (Monsen et al.. 1979). It appears
that even limited ability to hiear speech permits the devel-
opment of reasonably good control of respiration and pho-
nation (Subtelny & Walter, 1975).
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Although rescarch data are linited. the general consen-
sus is that the primary specch errors of children with mild-
moderate impairment invol e articulation of single conso-
nants and consonant blends: their speech is intelligibles and
vowel articulation. voice quality, and suprasegmental fea-
tures are comparable to children with normial hearing (. M.
Davis & Hardick, 1981: Jensema et al, 1978: Seviried et
al.. 1959).

Language. Hardy, M. D. Pauls. and Harkins (1958) evalu-
ated the Language skills of 20 hearing-impaired children
curolled in regular schools. Pure-tone averages ranged
from 27 to 57 dB (reference not specified) in this group of
6- to 15-year-olds. Pictures were used to obtain language
samples in sentence imitation and elicitation tasks. 1Q and
academic achievement tests. which included measures of
vocabulary acquisition, were also administered. The au-
thors found that hearing-impaired children had signifi-
canthy poorer vocabulary scores and that they used some-
what shorter sentences than a control group of normally
hearing children. Howeser, the two groups produced sen-
tences of equivatent complexity.

Brannon and Murry (1966) contrasted total output and
syntactic accuracy of a spoken language sample of 30 sen-
tences. ehicited by pictures, from 30 hearing-impaired chil-
dren and 30 normally hearing, age-matched cohorts. Syn-
tax was scored after Myklebust (1964, The hearing-im-
paired group. composed of noninstitutionalized children,
with a mean age of 12.6 years. was divided into two sub-
groups of 15 hard-of-hearing (PTA's 27-66 B re: ASA,
1951). and 15 deaf (PTA > 75 dB in better ear). The results
showed that hard-of-hearing children were not signifi-
cantly different from normal-hearing children in the pro-
ductivity measure of words per sentence, but were signifi-
cantly worse in measures of structural accuracy . i.e.. total
errors, corrected sentence length, and syntax score. Hard-
of-hearing children exceeded their deaf peers in all lan-
guage measures. For the hearing-impaired group as a
whole, syntax errors. in order of frequency. were substitu-
tions. additions, omissions. and word-order errors. Degree
of loss was significantly correlated with syntax error rates (o
= 0.6-0.81).

Markides (1970) evaluated vocabulary development in
his swnple of 27 partially-hearing children. All children
were either 7 or 9 vears old. Their performance on the
Ammons Full-Range Vocabulary Test (R. B, Ammons &
H.S. Ammons. 1948) rev ealed a 2- to 3-vear delay invocab-
ulary developnient. Delays were most severe among older
children.

Wilcox & Tobin (1979 analyzed the syntactic patterns of
11 students enrolled ina public school class for hearing-im-
paired children using a sentence repetition task. The hear-
ing-impaired subjects had amean age of 10 vears and PTAs
in the range of 47 to 88 dB HI.. Compared with 11 normal-
hearing peers. matched for grade and age. the hearing-im-
paired group achieved significantly lower means for all
grammatical iurms tested and tended to substitute simpler
forms. Linguistic performance was similar to normal-hear-
ing subjects, but showed a general delay in development.
On this basis. the authors hypothesized that hearing-tm-
paired children acquire Tanguage in developmental pat-

No. 27

19492

31




ERIC

Aruitoxt provided by Eic:

terns simsilar to those obseryed in normal-hearing children.
but the developmental sequence is delaved.

The Boelun Test of Basic Concepts (Boelin, 1971 de-
picts 30 concepts whose mastery is important for successiul
academic achievement in the carly school years. J. M.
Davis (197 1) administered this instrmment to 40 hearing-
impaived children. ages 6 throngh 8. with PTAs ranging up
to 70 dB HI.. Results showed that degree of impairment
had amarked effect on coneept development. Over 90% of
children with PTAs between 31 and 70 dB HL scored be-
low the 10th percentite of age-equivalent norms estab-
Hshied for normally hearing children. In contrast. although
the group of children whose losses did not exceed 50 dB
did not pertorm as well as their normally hearing peers on
the average. one-third of these children actually scored
above the 50th percentile.

Subsequently, . M. Davis. Elfenbein, Schum. and
Bentler (1986) reported results froma battery of andiologi-
cal. vocabulary . intelligence. psychoedneational. academic
achiey cment. and personality tests for 40 hearing-impaired
children. Subjects ranged inage from 5 to 18 years and had
PTAs no poorer than $6 dB HL. Although substantial dif-
ferences in individual performance were observed. aver-
age results on the Peabody Picture Vocabulary Test (Dunn
& Dunn, 195D revealed generally delayed vocabulary de-
velopent for the hearing-impaired children. The amount
of delay was greatest for older children, and ranged from
about 1 vear to more than 3 years. roughly depending on
the degree of hearing loss.

On the basis of limited research. it appears that the lan-
guage skills of children with mild-moderate hearing im-
pairment is developmentally delayed. and the magnitude
of delay increases with age and degree ot hearing loss. How-
ever, a great deal of individual variability is evident. Some
children with mild-moderate hearing toss, and even some
with severe impairment. demonstrate norm Uverbal tan-
guage skills.

Stuttering Although deaf speakers often show abnormal
pause behaviors related to poor coordination of respira-
tion. the literature on hearing impairment reviewed for this
monograph does not contain reports of distluency akin to
stuttering in speakers with normal hearing. However. an
evhaustive review of the literature on stuttering ted An-
drews et al. (1983 to conclude that the prevalence of stut-
teving is low amoug the hearing impaired. This finding was
coufirmed in a recent survey (Montgomery & Fitch. 1988),
which found a stuttering prevalence of 0.12% in the hear-
ing-impaired population. Specifically. 12 cases of stutter-
ing were identified among 9.930 children enrolled in
schools for the deaf. Interestingly. three deaf students stut-
teved in the oral mode only: six demonstrated disfluencey in
manual communication only: and three were pereeived to
stutter in both modes of communication.

3.5.3 Speech and Language of Children
With Otitis Media

The mild, fluctuating. conductive hearing loss often asso
ciated with otitis media has been implicated as a canse of
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speech and Language disorders in children. Because otitis
media is one of the most common childhood diseases
(Klein. 1983). it probably accounts for a substantial num-
her of the hearing-impaired subjects identified in the
NSHS. Conscquently, a review of this literature s
warranted. although mneh of the rescarch has been eriti-
cized for methodological inadequacies (e.g.. Paradise.
1953: Ventry, 19583).

In a seminal work, Holm and Kunze (1969) used a bat-
tery of standardized tests. including the Templin-Darley
Articulation Sereening Test (Templin & Darlev. 1960). the
Peabody Picture Vocabulary Test (Dunn. 1963). the Me-
cham Verbal Language Developmient Scale (Mecham,
1959}, and the Hlinois Test of Psyeholingnistic Abilities
(ITPA) (Kirk & McCarthy. 1961). to compare the speech
and language abilitios of 16 children with histories of recur-
rent otitis media against a group of healthy children
matched according to age, sea, and socioeconomic back-
ground, The authors fonnd that the otitis media group
showed significantly poorer performance on all measures
of verbal speech and tanguage.

Needleman (1977) used the Templin-Darley Screening
Test of Articulation (Templin & Darley. 1969). the Gold-
man-Fristoe-Woodcock Test of Auditory Discrimination
(Goldman. Fristoe, & Woodcock, 1970). sound blending
and auditory closure subtests of the ITPA (Kirk et al.
1968). and an analysis of repeated sentences to investigate
the effects of otitis media on children 3 to § years of age.
The results for these children provided evidenee of phono-
logical delay and deviance when compared with the perfor-
mance of a control group, matched for age. grade in school,
nmental age. and socioeconomic status.

After administering the Goldman-Fristoe Test of Articu-
lation (Goldman & Fristoe, 1968), Lehman. Chairon. Kum-
mer. and Keith (1979) concluded that the articulation de-
velopment of a gronp of otitis-prone children was apprecia-
bly delayed.

Silva. Kirkland. Simpson. Stewart and S, Williams
(1952) tested the articulation of over 400, 3-vear-old chil-
dren in New Zealand. A group of 47 children with active
middle-ear discase scored substantially helow their healthy
peers on a standardized articulation test developed in that
country. Subscequently (Silva. Chalmers, and Stewart.
1956). the same children were retested at the age of 7 and
again at age 9. The results of this follow-up revealed that
children who had shown the effects of otitis media at age 5
coutinued to demonstrate low articulation scores.

Teele. Klien. and Rosner (1958 1) followed 205 children
for 3 vears after their birth. A battery of standardized
speech and language tests was administered to cach child
when he or she reached 3 years of age. A significant refa-
tionship was found between frequent episodes of persistent
otitis nedia and lower scores on the Peabody Picture Vo-
cabulary Test (Duim & Dunn. 1981 and the Preschool Lan-
guage Scale (Zimmerman, Steiner. & Pond. 1979). Con-
trany to the studies cited above. however, performance on
an articulation test (specified by the authors as the “Fisher-
Logemann;Goldman-Fristoe Test of Articulation™) show od
no significant correltion with a history of otitis media.
Measures of speech intelligibility. syntactic development.
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and mean length of uiterance also showed no association
with a history of middle-car discase. i

Recently, research has focused on analysis of phonologi-
cal processes to determine the effects of otitis media. These
studies provide evidence of delayved phonological develop-
ment among 3- to 3-vear-old children with histories of re-
current otitis media (Churchill, Hodson, Jones, & Novak,
1958; Hasenstab, 1989: Shriberg, 1987).

Several studies have sought to determine the effects of

otitis media on carly language development. For instance,
Friel-Patti. Finitzo-Hicber, Conti. and Brown {1982) used
the Sequenced Ty entory of Conummication Developmient
(SICD! (Hedrick, Prather. & Tobin, 1975) and the Recep-
tive Expressive Emergent Language Scale (Bzoch &
League, 1970) to assess language development in a group
of 1- to 2-yvear-old children. They report that 3% of sub-
jects with a history of chronic otitis media showed language

delays of 6 months or more, compared with only 7% of

those without the discase.

Allen and Robinson (1984) obtained contradictory evi-
dence. They administered the SICD to 602 preschool chil-
dren and found that children with a liistory of otitis media
performed no ditferently than other children in the saple.

Somewhere in between are the results of Wallace,
Gravel, McCarton. and Rubin (19585). who found that 1-
vear-old children with and without otitis media scored
equivalently on the Bayley Scales of Infant Development
(Bavley. 1969) and the revised SCID receptive scale
tHedriek, Prather, & Tobin. 195 1). However, the otitis-
prone group showed significantly lower expressive lan-
guage scores on the SICD.

Although there is no universal consensus, thie preponder-
ance of rescarch shows that children with otitis media often
manifest speech and language disorders. It is not surprising
that researchers disagree on the nature and extent of this
refationship. sinee a host of factors may serve to mitigate or
augment the effects of the discase, This is demonstrated
most elegantly by Paden. Novak. and Beiter (1987), who
performed a discriminant analysis on a number of variables
in an attempt to identify factors valuable in predicting
phonological delay in 3-vear-old children with recurrent or
persistent otitis media. They found that reliable predie-
tions of future phonological development depended on a

consideration of the combination of a nomber of factors. Of

those variables investigated. low age-weighted scores on
production of velars, Hquids. and postvocalic singleton oh-
struents, along with elevated thresholds at 500 Hz and a
history (;f'(':ll'l)' onset and fate remission from otitis media.
lad the greatest value for predicting phonological delay at
age 3.

3.6 COEXISTENCE: GENERAL

From 14939 to 197 1 the Colluborative Perinatal Project
(NCPP) of the National Institute of Nearological and Com-
munication Disorders and Stroke (NINCDS) was carried
out “to determine the relationships among fuctor's affect-
ing women during pregnaney and the nearological and sen-
sory defects of their offspring™ (Fisch, 1950, p. 1. As part
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of this massive. longitudinal study, standardized speech,
language, and hearing data were obtained on children at
ages 3 and § years. This so-called NCPP study occurred at
12 different medical centers, all in the midwestern. cast-
ern, and southern portions of the United States except for
one site in Oregon. At 3 vears. 19.885 children were
tested: at S vears the total number was 20,137, There were
12,46 4 subjects tested both at 3 and 8§ yvears, The sample
contained approximately equal proportions of males versus
females and blacks versus whites (except at age 3 at which
point 57% were black and 43% were white). The sample
was skewed toward the lower side of the socioeconomiic
(SEI scale as compared with the United States census popu-
lation. Race and SEI were confounded such that the lower
end of the scale contained a disproportionate number of
blacks and the higher end, o disproportionate percentage
of whites.

A battery of speech, language., and hearing tests was ad-
ministered along with intelligence, personality. percep-
tual. and motor measures. All of these were compared. for
correlation and predictive potential, among themselves
and with several hundred SEL: pre-. peri-, and postnatal
factors: medical examinations: and growth factors. Rele-
vant to this review are the intercorrelations between
speech, language, and hearing (SLH) variables at the 3-
vear or 8-vear levels because they provide evidence of
cocexistence. There were 34 SLLH variables at age 3 (e.g.,
identification of familiar objects. sentence length, initial
consonants. ete.} and 43 at § vears (18 for hearing and 25
for articulation. voice. language, memory, and the speech
mechanism). These variables were then combined to gener-
ate 27 Vindices” (e.g. speechmechanism, fluency, articula-
tion, language comprehension, total conductive loss, and
communicative effectiveness). 9 at age 3 and 18 at age 8.
Most of the intercorrelations were reported for the 3-vear
and S-vear indices, although the individua variables were
considered in special cases.

By and large. the correlations bearing on coexistence
were fairly low (< .5): however, in asample as Large as that
used in the NCPP. a correlation coefficient of L0235 would
be statistically significant. The authors generally consid-
ered coeflicients below .10 or .20 to have little clinical sig-
nificance. although small differences were discussed in
terms of determining risk of later problems for carlier
scores. The book Early Correlates of Speech, Language. and
Hearing (Lassman. Fisch, Vetter, & E. LaBenz, 1980) con-
tains a complete description and extensive appendices on
this tapic.

Table 2 shows a sampling of intercorrelations among 3-
and S-vear indices. It should be noted that some variables
occurred in more than one indes (e.g.. at § years, the score
on the sereening portion of the Templin-Darley Test of Ar-
ticulation (Templin & Darley, 1960) was included in both
the articulation index as the sole item and in the linguage
production index as one of nine variables). Therefore, some
higher correlations were influenced somewhat by the in-
clusion of identical information in the indices. It must also
be noted that although vocal piteh, loudness. and quality
were rated in both SLH examinations. they were not in
cluded in the indices. Hypernasality (3-year) and Palate

No. 27 1942




O

E

Aruitoxt provided by Eic:

RIC

Tasrk 2 Correlations between seleeted specch, Tangnage. and hearing indices of subjects tested at 3 and S sewrs of age methe NCPP

Jassmait, Fiseh, Vetter, & P LaBenz, 19501,

Artiendation
3yr. Language comprehension

3yr Hypernasality

Syr Sentenee complexity

Syr Palate functionhypernasality
Articulation

Syr Language comprehension
S yr. Language production

S yr. Total conductive loss

S yr Total sensorineural loss

Syr Hearing sereen

Index = - - -~ r

3 yr. Hypernasality -0l 03003 050 0

3yr Flurney .00 03 03 0]

3 yr. Articulation .20 2707

3 yr. Language comprehension 29 1o

3 yr. Sentence complexity A2

3yr. Hearing sereen

Sy Palate frunctionthyperasality 0409 o003 053 M 03
S yr. Fluency 12 03 08 00 00 ]
Syr Articulation - 25 8 N {o) 07
S yr. Language comprehension 42 =04 L0 03
S yr. Language production 16 03 6
Syr Hearing severity 62 - 47
S yr Total conductive loss 3l

S yr. Total sensorineural los

Function/Hypernasality (S-vear) were incladed. The table
illustrates that 3-vear-olds manitested articulation errors
and lower scores on language comprehension and sentence
complexity measures to a moderate degree. There was a
weaker but positive relation hetween failing the hearing
screening and lower scores on expressive and receptive fan-
guage and articulation. A slight relationship existed he-
tween hypernasality and the two linguage measures and.
not surprisingly. the articulation measure. A small relation-
ship was present for flueney and the two kiguage mea-
sures but not for flueney and articulation. hypernasality. or
hearing.

ALS vears, the correlations were often higher. Language
production and comprehension correlated to a substantial
degree with each other and with articulation, again. high-
lighting the coexistence between these two disorders.
Hearing severity correlated to a moderate degree with ar-
ticulation and lmguage production and to a mild degree
with language comprehension. The total conductive loss
and total sensorincural loss indices correlated strongly with
hearing severity and with one another but to a slight extent
with articulation, language production, and palate func-
tion/hypernasality. Articulation correlated with flueney
and palate function/hypernasality to amild degree. A slight
positive relationship existed as well between flueney and
both lainguage indices. There wits essentially no correlation
between flueney and the hearing indices or between Jan-
guage comprehension and palate function/hypernasality or
total conductiv e loss.

This study doenments some degree of coevistence of

speech-language-hearing disorders in preschool and carly
clementary-age children. Nevertheless. the correlations
are not as high as might be expected. The only way one
could know the actual degree of coexistence is to have fre-
quency counts of the individuals who were judged to be
deviant in two or more areas. Whether or not that informa-
tion is w ailable or could still he accessed in the NCPP is not
reported.

Coexistence percentages on a few groups of subjects,
i.c.. stuttering. cleft palate, cerebral palsied. and others,
were reported invarious chapters. The stutterers included.
in this analysis were the most severe category possible (i.c..

TABLE 3. Comparison between a group of 35 severe sutterers and
all S-vear-olds tested in the NCPP on ses eral speech and language
indices. (Adapted from Winitz & Darley. 1980, p. 299.)

S-year Stutterers Total group

index Mean sD Mean SD
Articulation 38 13 16 6 1
Langnage comprehension 122 32 153 D
Language production 662 17 727 102
ln!:’//i:_:ihilil[/ 25 7Y R 29
Auditory memory span 1141 a7 170 11
Word identification® 33 13 62 9.9
Concept development 35 14 12 10
Written communication 1133 Tl 202 37

* Word Identification is the taw score on the Peabady Picture Vo
cabulary Test (Dunn. 1965).
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those at S years scored for having “man 7 dy sfluent events
and “many” struggle behaviors) and numbered 33 or onh
0.17% of the total sample. This compared to 0.93% with
“some” or Cmany T dystluent events. The mean pure-tone
threshold in the poorer ear of this stuttering subgroup was
1.t dB compared to 8.6 dB for the total S-vear sanple.
Approximately 9% had conductiv e hearing losses. and 3%
had sensorineural losses: analogous data for the total group
were 3% and 2% respectively (Schubert, Lassman, & P,
LaBenz, 1950). Table 3. adapted from the chapter by Win-
itz and Darles (19580). shows the 33 severe stutterers’
scores versus the total group for a nnmber of other specch
and kinguage indices. It is clear that these stutterers as a
group are inferior to the total gronp on all the variables.
The magnitude of their deficits ranged from 2 to 1} stan-
dard deviations.

King. Jones, and Lasky (1952) conducted a 13-vear fol-
low -up investigation of clients who had heen diagnosed as
having a communicative disorder. They contacted the fami-
lies of previous chients and were able to locate 30 subjects,
36 males and 11 females. A questionnaive via telephone
wits used to obtain the information Ofthe 30 individuals. a
total of 15 had been recommended to receive speech-lan-
guage services. Eaghteen (36% ) were labeled as language-
disordered and another 18 (36%) articulation-impaired. A
total of seven (14%) had combined articulation and fan-
guage disorders, and two (1%) were diagnosed with articu-
lation/Hluency problems. Five subjects (109%) had been
diagnosed as having no speech.

A series of epidemiological investigations by Cantw el
and his associates (L. Baker & Cantwell, 1482: Cantwell &
L. Baker, 1957 Cantwell, L. Baker, & Mattison, 1979} ex-

plored the prevalence of psychiatric disorders in swnples of

speech-. langnage-, or hearing-disordered children. Sub.-
jeets were conseceutive cases entering a community speech
and hearing clinic in a large metropolitan arca on the west
coast of the United States. The data on psyehiatrie diag-

noses are not particularly relevant here. but the degree of

coexistence of communication disorders is quite pertinent,
In the 1979 study of 100 conscecutive cases (Cantwel et al
1979). 35% of children had diagnoses for articulation only .
1% for voice only. and 8% for tanguage only. Fifty-four
pereent were Usignificantly below normal limits™ on both
“speech and language.” Tvoo follow-up reports. one with
291 children (1. Baker & Cantwell. 1982) and one with
600 children (Cantwell & L. Baker, 1987) extended these
findings. Again. children were classified as having dis-
orders of "pure speech.” Uspeech and language.” and “lan-
guage only .7 Mean ages for these three groups were aboul
6 vears, 3 vears, and Y vears, respeetiv ely, and males com-
posed 60% -75% of cach sample. The “specch and tanguage™
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group: ta) constituted 36 -39% of the total groups. (b)
had the youngest mean age. and () had the lowest perfor -
mance and verbab IQ's. Inorder of decreasing prevalence
in the TYS7T studv. 95% of the “speech and language”
group had articulation disorders: 63% had receptive lan-
guage disorders: 32% had expressive language disorders:
5% had stuttering disorders and auditory processing dis
orders: and 2% had voice disorders. The exact combina-
tions of coexistence patterns were not provided. Hearing
problems were reported for 19% of the “speech and lan-
guage” group in the 1982 study compared to 6% -8% for
the other two groups. It the 600-case study. 31% of the
“pure speech™ group had at least one psychiatric diagnosis,
as did 38% of the “speech and language™ group and 73% of
the “pure Language™ group.

In Canada. 16 6- to 12-ycar-old children. 0 boyvs and 6
girls. referred to a center for child psy chiutric services.
were administered aTarge battery of speech and fangnage
tests (Kotsopoulas & Boodoosingh, 1987, In all. 74% of
the group had language impairments Of those with mild
language imolvement (17% of the total). 2 (or 25%) had a
coexisting articulation disorder. By contrast. 11 (or 427%) of
those with moderate or severe language impairments had
coexisting articulation disorders. None of these subjects
were mentally retarded or neurologically- . physically-, or
hearing-impaired.

Three studies in prison populations also are relevant to
this review on coexistence of communication disorders.
Reading (1971) reported that 15% of the population in a
maximum security prison had speech and hearing dis-
orders. Of this group. 10% had one disorder. 47% had two
disorders. 11% had three disorders. and 2% had four dis-
orders.

Wagner, Gray, and Potter (1953) sereened 50 adult fe-
male offenders. ages 15-14 1 vears, for articulation. voice.
stuttering, receptive kinguage. and hearing. Tn this study,
11% were diaaosed as having a communication disorder.
Approximately 657 of this communicatively disordered
group had one disorder. 23% had two. and Y% had three
disorders. In the latter two coexistence groups (7 subjects
or 11% of the total). articulation was most frequently disor-
dered (3), folowed by hearing (4). voice (3). language (1),
and stuttering (1),

Evidence of coexistence was much lower in a sereening
study of 136 state penitentiary residents. ages 16-60 years
{Belenchia & Crowe, 1983). A farge number failed the
hearing sereening at 20 dB HL (19%) and at 30 dB HL.
(21%). Only 13 (10%) were identified as manifesting a
speech disorder. Failure of hearing sereening coevisted
with seven of the speech disorders. and wticulation and
voice disorders were observed inone individual.
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Chapter 4

Coexistence of Communication Disorders: Review of West Virginia Studies and Conclusion

4.1 PHONOLOGICAL DISORDERS

4.1.1 Introduction

In our investigations, which have utilized subjects with
phonological disorders as a basis for study (Gross. St. Louis,
Ruscello, & Hull. 1985: Rusccllo. St. Louis, & Mason, in
press) elementary, middle, and secondary students were
inclnded. This allowed us to access the data base in total
and also permitted us to examine older subjects who are
generally not included in such studies. In addition, differ-
ent error patterns were determined « priori. so that sub-
groups within the general population of phonological dis-
orders were studied.

Tt is obvious that investigations with such numbers of
subjects across the school-age range could provide infor-
mation in two important ways. First. trends observed in
vounger children with phonological disorders might be
noted to diminish with age. or a particular trend might ex-
tend through the grade levels. In addition. potential differ-
ences not found in vounger groups might be identified in
the older groups. The previously cited studies, which are to
he presented in summary form, examined coexistence from
the perspective of phonological disorders—that is. what
types of coexistence patterns might be identified in sub-
jects who were seleeted on the basis of a phonological dis-
order.

4.1.2 Summary of Studies

Study I The first investigation carried out by Gross et al.
(1953) was designed to study the phonology and language
form of normal and disordered subjects in grades . 3. 5.
and 7. A total of 114 subjects were selected with each
grade containing 36 subjects. Participants were further
subdivided into normal controls and subjects with either
residual or multiple phonological errors, based on defini-
tions suggested by Shriberg (1980). All children seiected
for study had normal hearing thresholds as determined
through the NSHS testing. Members of the residual phono-
logical group were regnired to exhibit two or more errors
for at teast one of the phonemes: /s!. /r/ and /l/. The ratio-
nale beliind the selection was that the three phonemes are
frequently misarticnlated by school children (Braltey &
Stoudt. 1977: Sax. 1972: Templin, 1973), and restricting
the number of phoneme errors would insure that subjects
demonstrated mild to moderate phonological involvement.

The multiple error group was established on the basis of
final position errors. It was hypothesized that individuals
showing final position errors would have other positional
errors and that errors in the final position would likely in-
clude deletion errors symiptomatic of the “open syllable™
(Panagos. 1974). The multiple error group subjects could

(3]

-1

or /I errors, bt those crrors were not
included in the selection eriteria. The normal articulation
group contained subjects without phonological involve-
ment.

The andiotaped articulation tests were independently
rescored for the current study by judges. and langoage sam-
ples were transeribed and analyzed. Table -+ summarizes
the phonological data for the study groups. The normal ar-
ticulation group shows essentially no errors as designed.
but both residuat and multiple groups do. The difference
between the two phonological groups is substantial at each
grade level, and the difference in number of errors is gener-
ally consistent from grades 3-7. The multiple error gronp
demonstrates a developmental decrease in errors from first
to third grade and rather stable performance through the
other grades. The residual group is consistent in the num-
ber of errors across the four grade tevels. Statistical analysis
indicated significant differences with respect to the num-
ber of errors between the two phonological disorders
groups.

The two phonological groups not only differed in terms
of the number of errors, but also in the error type. Using
the traditional classification system of substitution. omis-
sion, and distortion. the data indicated that substitution and
distortion errors predominated in both groups, but differed
in the overall proportion because of the higher number of
omission »rrors found with the multiple error group. The
percentage for the residual group by error type were as
follows: substitutions. 467 distortions. 47%: and omis-
sions. 7%. The multiple error group figures were as fol-
tows: substitutions, 39%: distortions, 39%: and omissions.
22% . The ditference in the proportion of errors across the
three categories was statistically significant.

In order to examine the language samples, a number of
indices were caleulated to provide measures of length, com-
pleteness. and complesity. Using a modification of the pro-
cedure developed by Loban (1976). samples were seg-
mented into communication units (CUs) and the various
structural measures found for cach subject as deseribed by
Musselwhite. St. Louis, and Penick (19500,

Group differences were not found for mean length of ut-
terance in words (MLU-W)_ indicating that utterance
length was similar. It should be noted that the residual
group (6.63) had a stightly higher overall MEU-W than ¢i-
ther the normal articulation group (6.5 1) or the nmltiple
error group (6.2.4). However. statistically significant ditler-
ences were found for the other comparisons that were
made. The measure of completeness. the percentage of ut-
terances containing anoun phrase and a verb phrase (% NP
+ VP). indicated statistically significant differences for
both groups and grade levels. The multipte error group had
significantly fewer complete utterances (71%) than either
the residual (519 or normal articulation group (53%).
Grade level comparisons showed significant differences he-
tween first grade and the other grades. Tn the case of com-
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Tasrr § Mean numnber of phonological errors for the novmal. re-
stdual. and nltiple error wroups by grade and total.

Group Grades Orerall mean
I k) 5 7

Normal a.17 (o 004 .00 .01

Residual 5.00 1573 £33 183 175

Multiple 25.00 12,42 I s3 g7 15735

plexity, the average verbs per ntterance (Vo U were also
significantly lower for the multiple ervor group (1,101,
when compared with the residual (1,260 and normal aweticu-
lation groups (1.21): however. the two groups did not
differ from cach other. Finally, the average language error
scores  (LES) revealed  significant  dilterences among
groups. The normal articukation group had significantly
tower scores (1.90) than cither of the two phonological
groups. and the multiple error group (8.67) had a signifi-
cantly lower score than the residual group (5.0°1).

The results of the investigation by Gross et al, (19853)
indicated that tanguage differences did coexist with spe-
cific subgroups of children who were identified as having
phonological disorders. These groups were selected a
priori with methodological considerations to specific pho-
neme errors and word position. With those constraints in
mind. it was possible to identify subgroups that were simi-
lar with the distinctions proposed by Shriberg (19850). That
is. phonological groups were formulated along the distine-
tions of limited involvement with particular phonemes. and
maultiple involy ement with characteristic deletions, particu-
larh of final consonants, It should be noted that Shriberg
and Kwiathowski (1982) further refined the diagnostic clas.
sification system to distinguish hetween delaved and resid-
ual phonologic disorders. These categories corvespond to
the current categories used; the delaved distinetion woukd
refer to our luultipl(' error group.

The clinical implications of this study suggest that coex-
isting language problems may be present in school age chil-
dren with phonological disorders up to the middle school
vears. Previous reports have diseussed this relationship in
study groups of voung children. bhut the current data sug-
gest that older children may also show this same pattern.
The Linguage data indicate a developmental trend with age
for all groups: howesver. performance decrements were
clearly present across ages for the multiple error group.

The coexistence between language and phonological dis-
orders was also found to some extent in the language sam-
ples of the residual group. Overall language error scores
were significantly higher for the residual group than for the
normal group. This finding snegests that some children
with residual problems may show very subtle problems in
morphological. syntactic. or semantic utilization that might
not be apparent, unless evaluated. Although this might not
he true for all children exhibiting this phonological pattern.
the finding of the current study indicates the need for
speech-language pathologists to examine the communica
tion abilities of chients, rather than to study each system in
isolation (Bernthal & Bankson, 1951,
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Stucdy I The purpose of the second investigation (Ru-
seello et all. 1991 was to study the coexistence of phono-
logical disorderswith other speech, tangiage. and hearing
disorders. Subjects were identified to inciude normal
speakers and two groups ef speakers with phonological dis-
orders. As in the previous study. predetermined criteria
were ulilized to identify groups of phonologically disor-
dered snbjects and normal speakers.

A total of 72 subjects were selected for this fnvestigation.
There were three groups of 24 subjects with 2 subjects
cach in grades from 1-12. Potential subjects were initially
selected from their score sheets to retlect no phonotogical
disorders (normal group). mild-moderate phonological
{i.e. articulation) deviance and moderate defectiveness in
overall adequacy (residual articulation or RA group), and
severe phonological deviancee and severe defectiveness in
overall adeguacy (delaved articulation or DA group). It is
worth recalling that the ov erall adequacy ratings were sum-
mary judgments made after testing in the original NSHS
investigation. The ratiouale for selection was used to iden-
tify groups similar to the companion study conducted by
Gross and her colleagues (1983, The normal articulation
group was constrained to contain 12 males and 12 females
with a mean age of 12.5 vears. The residual group included
1S males and 6 females, and the mean age of the group was
12.6 vears. The delaved group also contained 18 males and
6 females, with an average age of 12,3 vears.,

The phonological samples were rescored and errors cate-
gorized into the traditional system of substitution. omis-
sion, and distortion. The language samples were tran-
seribed and analvzed. A number of indices were caleulated
and were identical to those emploved by Gooss et al
{1953). except for language error scores, which were not
established. Voice ratings and hearing acuity ratings were
taken from the original NSHS data.

The normal articulation group showed no phonological
imolvement. by definition. but the two experimental
groups exhibited varving degrees of involvement. The re-
sidual group had an average of 5.9 crrors. whereas the
group had 19.5 errors, The distribution of errors according
to type indicated that hoth groups had a high percentage of
substitution and distortion errors, but the delayved group
exhibited more omission errors. The distribution of error
tyvpes for the residual group was as follows: substitutions,
T0%: distortions, 18% and omissions. 12% . Error types of
the delaved group were as follows: substitutions. 37%: dis-
tortions, 19% : and omissions, 24%. Significant differences
were found for both number of errors and distribution of
errors across groups. Morcoy er. the error patterns are simi-
lar to those found in the companion study (Gross et al..
1953). Table 5 provides a summary of the data.

The language data indicated ditferences among the
groups with respeet to two of the three measures em-
ploved. The residual and delaved groups were significantly
different from the normal articulation group with respect
to length of utterance (MLU-W). The mean values were as
follows: normal controls. 7.30: residual group. 6.25: and
delaved group. 5.66. There were no group differences on
the completeness measure (NP + VP). The index to com-
pleaity (ViU indicated that both phonological disordered
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TaBrLe 3 Sunmnary phonological data found for the normal. resid-
ualand delay ed groups.

Notmal Residual Delayed
Groups group aroup group

Mean number of

errors 0.2 3.4 19.5
Frror types (%o
Sulntitutions 100 Ta% 3%
Distortion 0 18 19%
Ontissions 0 129 24%

groups (residual gronp, 1.35: delayed group. 1.26) differcd
significantly from the normal articulation group (1.49), but
not from cach other. .

The voice rating data were collected during the original
NSHS sampling process. and  differences were found
among gronups. Approximately 29% of the normal articula-

tion group were marked for voice deviations, but 75% of

the subjects in cach of the phonological disordered groups
were marked for voice problems. In addition, there was a
tendeney for more of the members of the delaved group
{21%) Lo receive ratings in the severe voice category than
members of the residual group (1293 Finally. hearing data
indicate that thresholds were higher for the experimental
groups. The observed differences were significantly differ-
ent with both groups different from the normal articulation
groups.

The results af this iny estigation extended the findings of

our initial studs (Gross et al., 19551, and added further
support to the coexistence of communication deficits
among schoot-age children, Because of the kuge study pop-
ulation, we were able to identify groups of phonologically
disordered subjects with specific production characteris-
tics in both elementary and secondary school groups. Al-
though we canot suggest that coenistence is a universal
phenomenon. its frequency was substantial in the study
population. In tooking at the phonological characteristics.
there was agap between the two groups in terms of number
of errors and type of errors throughout the age range stud-
iedd. However. the phonemes that were found to be inerror
were the same tor hoth of the groups. Despite number and
tvpe of phonological error differences. coexistence with
other speech-language disorders was similar. That is, sever-
ity of phonological disorder did not appear to result in large
differences in proportions of subjects with coexisting
speech and Language disorders.

Inspection of the language measures indicated decre-
ments in performance for both groups when compared
with the normal subjects. Indices of length and complexity
were reduced for both groups. but completeness was not.
This is somewhat different from the resutts of Gross et al.
(1953) wherein decrements in inguage performance ap-
peared to vary on the basis of severity. Measures of com-
pletencss and complexity were reduced for the severe
phonological group. but not for the moderate group. Al-
though there is a dilference between studies, the overall
results suggest a tendeney for some phonologically disor-

dered subjects to demonstrate a coesisting language dis-
order.

Some imvestigators (Shelton & McReynolds, 1979) have
indicated that severity of the phonological disorderis akey
factor with language imolvement: however. that general-
ization may not be true for older children. That is. some
children with phonological disorders may have coexisting
Language disorders and not exhibit a problem that would be
described as severe. In sum, the tw o investigations are con-
sistent with other studies that have identified linguage dis-
orders as a component in their study populations of phono-
logically disordered subjects (Shriberg et al.. 1986: Shriner
etal.. 1969; Smit & Bernthal, 1953: Whitacre et al.. 1970).

A high frequency of voice disorders was also found i?
both of the experimental groups. However. we must
temiper the former statement because the reported data
were part of the original NSHS survey findings and were
not rescored. Additional literature regarding coexistence
between phonological and v oice disorders is somewhat -
ited. but the trend reported herein is similar to that re-
ported by others. James and E. B. Cooper (1966) found
coexistence: however. the subject characteristies of the
study population are not clear from their report. Ina more
recent study. Shriberg et al. (1986} found a coexistence
rate of 530% in a large group of chitdren who had phono-
logical disorders.

The final study variable of hearing sensitivity also
Jhowed slightly higher thresholds for the experimental
aroups. It should be noted that average thresholds were
withinacceptable limits. but the differences aceentuate the
need to study the complex retationship between mild hear-
ing loss and phonological disorders (Shriberg, 1957). A
number of investigators (Churchill et al.. 1955: Paden et
al. 1987 Roberts. Burchinal. Koch. Footo. & Henderson.
1958) have studied the subgroup of phonological disor-
dered children with middle-car disease. but additional re-
search is necessary. It is sufficient to say that the speech-
language pathologist must be cognizant of the potential
problem and monitor the hearing status of those children
who are enrolled in treatment programs.

Figures 204 and 20b illustrate the degree of coexistence
in the Ruscello et al. (1991) study. Bars for articulation.
voice. and stuttering reflect NSHS examiners’ ratings. The
bars of language reflect the percentage of subjects in which
at least two out of the three measures were at least one
standard deviation below the means for the control group.
The hearing data are those subjects for whom the best bin-
anral averages of 300, 1.000. and 2.000 Hz were 16 dB HL
or worse. In this case the better of the two thresholds in
either car at cach of the three “speech frequencies™ was
used. The bars reaching to 100% for articulation in the fig-
ure marked Tgiven” retlect subject selection eriteria ondy:
that is. all of the subjects were required to be scored mild-
moderate or sex ere in residual and delayved groups, respec
tively.

The figures illnstrate the substantial coexistenee of - oice
disorders and language disordersinboth the residual articu-
lation and delayed artienkation groups. Coenisting stutter-
ing and hearing impairments were also observed ina few of
the detay ed artienlation subjects.
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1.2 VOICE DISORDERS

Fallowing the results of the studies just reported. it he
came clear that yvoice disorders coevist with a significant
percentage of articulation disorders, Logically . it made
sense to explore this relationship from the reciprocal per-
spective ol voice disorders. Therefore, a study was de
signed to determine the extent of cocvistence ol other con-
munication disorders within NSHS «ubjects identified as
having voice disorders (St Louis. Hansen. Buceli, & Oliver
19925, The design and method were quite similar to the
articulation studies just deseribed. Twenty - four subjects,
two from cach grade. whe scored mild-moderate for voice
and moderate for overall adequacy (MVY were compared
with 24 who scored severe for both voice and overall (SV)
and 2 Ewho rated as normal for voice and overall, The data
were wnlvzed the same as for the articulation {phonologi-
cabt disordered Froups with the following exeeption: short.,
tape-recorded speecl samples, about 12 minutes in
lenath for cach subject. were prepared. These samples
were then plaved and rated by o research assistant, using
DK Wilson's (F979 v ersion of the Buffulo Voice Profile
This is a T-point equal appearing interval eale that in
cludes consideration of a variety of perceptual categories.
inclnding loudness, pitch, gquahity | vesonance, aud use of
the voice. Tnter and intrajudee retiability were carefully
assessed and determined to be satisfactory

Brieflv. the results of this investigation were as follows
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The two groups, MV and SV, were siunificantly different in
the expected divection with respeet to both number and
severity of voice deviations on the Wilson Profile Hoarse-
ness and Joudness deviations were the most commonly
identified disorders. Hoarseness was observed in $3% of
the SV group and 79% of the MV group. Parallel pereent-
ages for loudness were $29% and 16%, respectivelv, Mean
severity ratings for “overall voice eflicieney™ (o a 1.7
scale) were 3.7 for the SV group and 2.4 for the MV group.
Asinthe articulation-disordered subjects. there were more
males than females in both voice-disordered groups. 3:1
males to females i the MY group and 3.5:1 in the SV
group. Figures 2Laand 21b show the degree of coeaistence
ol other disorders in these soice groups. NSHS examiners’
ratings revealed that 63% of MV subjects had mild-moder-
ate articulation deviation. This compares to 29% of the SV
group manifesting mild-moderate and 29% manifesting se-
vere articulation deviations. The only stutterer who was
identificd in this study was one in the SV group (1),
Again, protocols transeribed from the NSHS tapes were
analyzed for measures of tength (MLU-WY complesity
(VU and completeness (% (NP + VP). The percentage of
subjects in cach group that were below | standard devia-
tion of the control group in at feast two ont of three tan-
guage measures was 167 for the MV group and 33% for the
SV wroup. Unlike the results for articulation disorders, the
MV group appeared to have more Linguage invols enment
than the SV gronp Using the best binaural average data.
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only one SV suhject and none of the MV subjects had nnsat-
isfactory hearing.

We cansee that the two groups had voice disorders with
severity differences in the espected divection. Clearly,
problems inother areas often coevist with voice disorders:
devianeies of articulation. stuttering, and langunage. There
were no obvious disorders of hearing. although diflerences
in threshalds did exist.

1.3 FLUENCY DISORDG®RS

£.3.1 Stuttering

Several vears ago St. Louis and Hinzman (1999 under
took i study to explore the coesistence of other commmnica-
tion disorders among stutterers becanse a previous study in
the area of cluttering, which will be deseribed later in this
section, raised questions about such coexistence (St Lonis,
Hinznan, & Hull, 19583,

The St. Louis and Hinzman (1988) investigation used es-
sentially the sanie methodology as the second articulation
study and the s oice study described previously. Twenty-
four moderate stutterers (MS) and 21 severe stutterers
(S$)" were compared to 24 controls. The language mea-
sures were recalenlated for this monograph Lo correet for
some slight differences in methodology so that direct com
parisous could be made hetween this and the two fore-
mentioned studies. For cachi subject. percentages wer, cal-
culated for typical stuttering disfluencies (sound;syvltable
repetitions and prolongations). typical normal disfluencies
(word and phrase repetitions). and fillers (word and non-
word varieties.)

As expected, the SS group had significantly more dis-
fhiencies overall as well as more disfluencies typical of stut-
tering than the MS group. In terms of percentages of the
total words in spontaneous speech. the MS group had 1.2%
sound/svllable repetitions and prolongations. and the S$§
gronp had 3.6%. MS subjects emitted 2.5% word and
phrase repetitions compared to 2.8% for §S subjects. Word
and nonword fillers constituted 2.9% and £.1% of the MS
and SS groups, respectively, Total disfluencies were 6.5%
for the MS group and 12.5% for the SS Looup.

The ses ratios were also quite intevesting. In the MS
group. the ratio was 2: 1. males to females: in the 8S group it
was | 1: 1L

Figures 22a and 22b show coexistence percentages for
these stutterers. NSHS articulation deviations were re-
ported for 67% of the MS group. all of these in the mild-
moderate range. Surprisingly. 96% of the SS group had ar-
ticulation des fations. 7157 mild-moderate and 25% severe.
Similarly for voice deviations, 66% of the MS group were
identificd. 3%% mild-moderate and 8% scevere, compared

"o the St. Louis and Hinzman (1958) article, these groups are
identified as STIMD) and STSDI. respectively. because they were
techmically stutterers with either moderate or severe disorders in
overall adequacy. Unlike the previous investigations of articula-
tion and voice, the NSHS results did not permit selecting stutterers
on the basis of stnttering severity, per se
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FIGURES 224 and 22h. Pereentage of subjects in the (o moderate
stuttering group uxd b severe stutteriag group with coevisting
disorders

to 714 of the SS group. with £27 as mildamnoderate and
294 severe. Eight pereent of the MS subjects had deviant
language scores in at least two ont of three structural mea-
sures compared to 39% for the §S group. Four and §%.
respectively . of the MS and 8S groups had best binaural
averages bevond the normal range.

Agadn, it is clear that a surprisingly large pereentage of
stutterers with moderate overall ratings like the articula-
tory and voice deviant groups just described have coenist-
ing communication disorders. Also. those with severe over-
all ratings have even more frequent—and more severe—
coexisting problems than the moderate groups,

This raised the question. “Did the fact that we con-
strained these stutterers to lave moderate or seyvere overall
ratings predispose them ta have more coenisting problems
than a randomly selected group not so constrained?”™ An
investigation to test this question was carricd ont (St. Louis.
Chambers, & Ashworth, 1991). Again. 21 stutterers were
sclected. but only on the basis of the presence of a judg-
ment of stuttering by NSHS examiners that was confirmed
by the authors. Articulation. voice, hearing. and overallrat-
ings were permitted to vary at randont. These subjects
were termed random stutterers (RS).

The sex ratio of this group. 3.5:1. males to females. is
similar to that observed in the entive survey and in the liter-
ature (Bloodstein, 1957). Furthermore. as we shalt point
ot later, the distribution of identified deviations in articu-
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lation and voice were not significantly different from the
entire survey sample of stutterers.

The RS group had more stuttering and nonstuttering
tvpes of disluencies than either of the two previous
groups: 1.9% sound/svllable repetitions and prolongations,
3.7% word and phrase repetitions, 7.5% word and non-
word fillers, and 16.0% total. By comparisen. the RS group
falls hetween the MS and 88 groups in terms of frequency
of stuttering distluencies, i.e.. sound/syllable repetitions
and prolongaiions. Percentages were substantially higher
than cither of the previous groups for nonstuttering dis-
fluencies, resulting in a substantially higher total disfluenes
percentage. The reason for these higher counts is notappar-
ent: however. it is likely that different eriteria by different

judges was partly responsible. Relative to coexistence of
articulatory deviations, Figure 23 illustrates that 67% of

the RS group were identificd by NSHS examiners. 34% as
wild-moderate and 13% as severe. Forty-two percent had
mild-moderate voice deviations, and 8% had severe-—for a
total of 30% . For language. 25% had deviations in at least
two out of three structural measures. None of the RS group
had significant hearing losses. In most of these measures.
the RS group was more similar to the MS than the 8S group.

Another group of stutterers from the NSHS data was
tested several vears ago in the chittering study mentioned
carlier (St. Louis et al.. 1985). These stutterers were cho-
sen to compare to a group of possible clatterers and con-
trols. Unlike the studies just deseribed, these stutterers
were required to have no articulation deviations and to
hav e normal hearing. Thus we refer to this group as “pure”
stutterers (PSY.? The PS gronp was vounger than those just
deseribed: it was comprised of 2 4 subjects, one half cachiin
grades 1-3 and 1-6.

The sex ratio of 1.67:1. males to females. was constrained
by the possible cuttering group to which stutterers were
matched. For this group. sound/syllable repetitions and
prolongations made up 2.9% of the total words: word and
phrase repetitions. 3.7%: vord and nonword filler, 5.7%.
and total disfluencies, 12.3% . The coexistence data are
shown in Figure 24, By definition, none of the PS gronp
had articulatory deviations. What was surprising was that
1% had mild-moderate veice deviations. In terms of the
fanguage measures we have desceribed. 17% of the PS

group had deviancies in two out of three variables. All of

the best hinaural hearing averages were normal. no doubt
because of selection eriteria.

The picture that emerges from these four studies of stut-
terers is quite clear. Coexisting deficits in articulation and
voice are present in at least half of stutterers, if randomly
selected. The prevatence of such probleins seems to be
higher in more severe stutterers. Evidence of decreased
performance in language production measures also coexists
in about 1 or 2 stutterers in 10, bt may be as high as $in
10 among sey ere stutterers. Although mean thresholds are
slightly worse for stutterers than controls. stutterers do not

" These subjects were simplv identified as stutterers by St Lounis
et al (1983 but as STE ADY (stutterers without articulation dis

orderst for comparitive purposes in the St. Louis and Hinzman
(19SS article
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FIGURE 2 3. Percentage of subjects in the random stuttering gioup
with coevisting disorders.

typically manifest as clinically significant hearing prob-
lems.

1.3.2 Cluttering

We carried ont two studies designed to investigate dis-
“ll(‘ll(')' and language differences among clutterers (St
Louis, in press: St. Lonis et al.. 1983). The subjects in the
1953 study were 24 first through sixth graders. half in
grades -3 and halfin grades -6, selected from the NSHS
data hase as follows. They had been scored by NSHS exam-
iners as having problems of “Hlueney'™ but were nof identi-
fied us stutterers (See Chapter 1. Morcover. subjects were
also required to have articulation deviations. Ninety-two
pereent were scored mitd-to-moderate for articulation; S
were rated severe. Overall adequacy ratings, which were
not constrained in subject selection were as follows: 75%
mild. 23% moderate. and 57 severe. As noted carlier, this
group of “possible chitterers™ or “articulation deviant dis-
fluent nonstutterers™ (ADDN) were compared to the PS
and a control group. The sex ratio of the ADDN group was
1.67 males to 1 female.

In a later study. six additional “possible clitterers™ in
grades 1-6 were selected according to deviations in thu-
eney and rate but not stuttering. In these subjects articula-
tion was allowed to vary. The eatire NSHS sample was
sereened to obtain potential subjects. Next, an examiner
listened to cach potential subject and accepted only those
who unmistakably had rapid and irregular speech rates but
who did not stutter. We called this group “rate deviant
disluent nonstutterers™ (RDDN). In the group were 3
males and 1 female, and, fortuitously, there was one snb-
ject in each grade from 1 to 6. Utterances that were at least
10 words in length were analy zed, revealing that both the
ADDN and RDDN groups had speaking rates that were
faster than the PS group. but the controls were slightly
greater than the ADDN group. The ADDN group had the
fastest rates, no doubt due in part to our seleetion criteria.
Both “possible cluttering™ groups also had normal levels
for sound;syHable repetition and prolongations. typical
stuttering disttuencies, but abnormally high levels of word
and phrase repetitions, Figure 25 shows a comparison of
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FIGURE 21 Percentage of subjects in the pure stattering group
with coexisting disorders

these levels with the PS group and controls from St. Louis
i press) and St Louis et al, (19553).

These possible chutterers also had marked evidence of
coexisting disorders as seen in Figure 26a and 26b. All of

the ADDN subjects had articulation deviations (92% mild-
moderate and 8% severe), by definition. but so did two-
thirds of the RDDN group. all of mild-moderate degree.
Voice deviations were observed for 62% of the ADDN

group (35% mild-moderate and 1% severe) and for 83% of

the RDDN group (67% mild-oderate and 17% severed,
One-third and two-thirds. respectively. of the ADDN and
RDDN groups had evidenee of language deficiencies. All of
the subjects in hoth groups had normal hearing as deter-
mined by the best binaural iy erage. The ADDN group was
so constrained during selection,

Tao the extent that these groups are characteristic of clut-
terers (St Louis et al.. 1953). there is no doubt that clut-
terers nanifest coevisting connmunication disorders. 1t ap-
pears that the degree of coexistence is approximately as
high as itis in severe stutterers.

1.1 COEXISTENCE:
CONCLUDING STATEMENT

The preceding review of coevistence of communicative
disorders, depending on one’s point of view, might provide
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startling revelations or simph arestatement of the obvious,
Weview it both wavs. Past rescarch efforts that have docn-
mented coevisting communication disorders were far more
cominon and consistent thar we had espected. Neverthe-
li-ss, when we considered our own clients, we thought, “Of
course. many of them did have more than one disorder.”

This review of past research and recent studies at West
Virginia University documents quite elearly that speech.
language, and hearing disorders frequenthy coexist. fan-
guage disorders are likely to coeaist with articulation dis-
orders, Morcover. this is a reciprocal relationship: articula-
tion problems are frequently observed in language dis-
orders as well.

Both articutation and langnage problems are more com-
mon among the hearing impaired than would be expected
by chances however. the reverse is not obviously true, per-
haps becanse elinically significant hearing loss is less presa-
lent than cither of these disorders (... Leshe. 198Ta.
195 1h). Another one-way pattern of coeaistence chiaracter-
izes stutterers. who have heew shown to be likely to have
articulation and language delays. The reverse is not neces-
sarihy the case. Again, we speentate that different incidence
rates provide a partial explanation. As with those who are
hearing impaired. there are so few stutterers that they
make up onty a fraction of the populations with some de-
groe of articulation or voice devianee. Therefore, arandom
cast into either of these populations is not likely to cateh a
stutlerer,

Voice disorders. though shown to coexist in some disor-
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dered samples in the literature, ure typically not mentioned
in studies of coexistence. Even in studies documenting
coeristence of voice disorders with other communicative
disorders. the likelihood of coexistence is generally quite
low. This is in sharp contrast to results obtained in several
studies utilizing the NSHS. in which voice disorders have
been seen to coexist with articulation disorders recipro-
cally. and also with stuttering and hearing loss.

We speculate that ses eral factors are responsible for the
conspicuous absence of voice disorders in most studies.
Voice disorders are often unrecognized, both by the public
and by clinicians (Boone & McFarlane, 198%: Culton.
1956: James & E. B. Cooper, 1966). In addition. voice dis-
orders are often considered less serious than other dis-
orders (Van Riper & Emerick. 1954), and obtaining satisfac-
tory reliability of perceptualy oice vatings has beena contin-
ual problem (D. K. Wilson, 1987). Finally. it scems
plansible to sugszest that clinicians and researchers alike
simply fuil te consider voice at all. It has been documented
that voice disorders mahe up a smaller proportion of most
clinicians” caseloads than presalence estimates would pre-
dict (Kahane & Mayvo. 1959: D. K. Wilson: 1987). From the
perspective of research. an example may illustrate further,
In the large epidemiological study deseribed carlier (Lass-
man et al.. 1980) v ocal quality, loudness, and piteh devia-
tions were scored by examiners: nevertheless. these were

34 ASHA Monographs

ERIC

Aruitoxt provided by Eic:

not included in any of the indices, or as their own index,
alongside articulation, language, and so on.

One could casily conclude from the literature review
that voice disorders are rare and generally do not coexist
with other communication disorders. Nevertheless, be-
cause our data suggests strongly that voice disorders are
highly likely to coexist with other communication dis-
orders. we believe that this conclusion is premature and
probably erroncous. Instead. we believe that the general
lack of attention to voice, for the reasons just cited. are
responsible for the low levels of coexistence for voice dis-
orders reported in the literature.

As the sev erity of various disorders increases, so does the
likelihood of coexisting communicative disorders. This gen-
eralization, though not particularly surprising, seems to
hold for the entire range of disorders reviewed.

Another finding that emerzes from the fiterature unamnm-
biguously is that more males than females manifest commu-
nication disorders. The finding that approximately three to
four times more males than females who stutter is accepted
as fact (Bloodstein, 1987). This had not been widely ac-
cepted for other disorders. Nevertheless, the studies re-
viewed indicate that in such areas as articulation. language,
or hearing. females enjoy the advantage of being more
likely to escape disorders. In children. it appears that the
same holds true for voice.
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Chapter 5

Integration and Implications

5.1 WEST VIRGINIA
UNIVERSITY STUDIES

5.1.1 Sample Considerations

The results reviewed in the previous chapters, both from
the available NSHS data and the West Virginia University
studies using samples from that database. suggest a high
degree of overlap between articulation and voice dis-
orders. In addition, although stutterers are not common
among cither the articulation or voice-disordered samples.
both articulation and voice disorders are very common
among stutterers.

The question arises. *"To what extent were subjects in
these studies representative of the NSHS random distribu-
tion? " Following are three figures (Figures 27a. 27b, and
27¢) showing prevalence percentages of the total NSHS
sample for the degree and type of disorder coexistence and
the same prevalence figures for a number of our samples.
Figure 27a shows results for three stuttering groups. RS,
MS. and SS. As shown. the bars of the RS and NSHS sammples
are visibly similar. The MS group was soniewhat dissimilar,
and the SS group was markedly dissimilar.

Figure 27h shows anulogous figures for articulation
groups. Neither the RA nor the DA group were similar to
the NSHS group. both showing fewer pure articulation dis-
orders and more coexisting with voice.

The percentages for the MV and SV groups (Figure 27¢)
are similar to those for articulation. Neither group is similar
to the NSHS group. again showing more overlap with artic-
ulation and few “pure’” voice disorder occurrences.

These results indicate that the six groups of moderate
and severe articulation, voice. and stuttering disorders had
more coexisting deviancies than the total NSHS sample.
Only the random stuttering group. as expected. was similar
in composition to the NSHS data.

5.1.2 Combined Coexistence

Table 6 shows the degree of communication disorders
coexistence among possible clutterers, stutterers, articula-
tion. and voice-disordered subjects. The table lists the per-
centage of subjects in the NSHS scored as disordered for
rate. fluency without stuttering. stuttering, hearing loss
(BBAs worse than 15 dB). articulation (nmld-to-moderate
and severe). and voice (mild-to-moderate and severe). The
foregoing results are confirmed; that is. voice and articula-
tion disorders coexist to a high degree with cach other.
When the dimension of abnormal flueney (which in these
groups was not stuttering} and articulation are combined,
coexisting language andy oice disordersare very likely, Sim-
ilarly. when rate and flueney are combined. all of the re-
maining coexisting problems are likely.

There appears to be a hierarchy involved. As noted in
Chapter 4. different prevalence rates for the various dis-
orders appear to be partly responsible. In other words, we
find more cases of common disorders coexisting with un-
common disorders than uncommon disorders coexisting
with common disorders. Table 6 provides support for the
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FIGURES 27a. 27h. and 27¢. Percentage ol (a) stuttering subjects
with pure and coexisting deviations in the NSHS sample compared
to the random. moderate. and severe stuttering groups: (b) articula-
tion-disordered subjects with pure and coexisting deviations in the
NSHS sample compared to the residual and delayed articulation
groups: and (¢ voice- disordered subjects with pure and cocxisting
deviations in the NSHS sample compared to the moderate and
SOV ETe Voiee groups.
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positive relationship between frequencey of occurrence and
caexistence,

It is entirely possible that other factors are involhved as
well. Gne that appears to be operative is an “underlying
factor™ that could produce avaricety of communicative dis-
orders. depending on the degree to which the factor is in-

volved. Tt appears that a speaker’s vate and flueney of

speaking are relatively more immune from disorder than
his/her kinguage, articukution, and voice. However. when
rate and Hueney arcalfected. the speaker’s entire communi-
cation systen is often so adversehy affected that language,
articulation. or voice disorders are very likely to coexist.
The “underlying factor”™ has been discussed widels for a

number of years. Weiss (196 1) discussed the concept of

“eentral fanguage imbalance™ in clutterers. which could
affect alt channels of speech and language as well as written
language. A number of authors have speculated that stut-
tering con be viewed as a specific tvpe of language distur-
bance (Homzie & Lindsay. 1981 Wall & Myers. 1982,
198 £ Wingate, 1985). Ham (1990) introduced the con-
cept of “neural integrity.” specifically in relation to causal-
ity of stuttering.

McDonald (196 46) speculated  that  phonological  dis-
orders of a functional origin may be the result of various
coenisting factors that adversely aftect speech production
capabilitics. Factors such as oral structure, motor. sensory,
psychological, and social variables interact. and petential
negative interactions may result in a disorder. That is. a
personat threshold for several coexisting variables may de-
velop a communication disorder. Taken further. the postu-
lation may be applied to persons with coexisting factors
because a number of variables may interact ina way that
may affect differentially the communication system. Al
though purely speculative, description of subjects along
the various dimensions of those systems that support com-
munication may provide further insights into this claim
(Shriberg & Kwiatkowski. 1982: Shriberg & Kwiatkowski.
1968).

We do not wish to overstate the position that there is a
common etiological factor underlying different disorders.
We only wish to point out that the data we have reviewed
are partly consistent with such a viewpoint.

5.1.3 Diagnosis of Coexisting Disorders

As emphasized repeatedly in this monograph. we have
beeuimpressed with evidence of coexistence. Recenth  we
began a series of investigations to further explore this phe-
nomenon in terms of identification of coexisting communi-
cation disorders (St. Louis. Ruscello, & Lass, 1990-1991).
We selected audiotaped sanples from our series of studies.
which included normal speakers. speakers with articula-
tion, voice, and stuttering disorders. and speakers with
coexisting speech disorders, The speech samples were ran-
domly compiled ona tape and plaved to listeners who were
asked to identify the presence and type of disorder. There
were four choices on cach score sheet: stuttering. articula-
tion disorder, voice disorder. or normal. Three conditions
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were presented in which different groups of 20 listeners
were ashed to select the one category that diagnosed the
speaker, all eategories, or all categories rank-ordered by
degree of salienee.

A majority of the subjects in the three Yistening groups
did identify the normal speaking controls correctly. The
correctidentification of pure speech disorders proved prob-
lematic for the groups. but not to the extent of the coexist-
ing disorders. On the sverage, approaimately 509 of the
subjects in cach group correctly identified the speech sam-
ples of persons with disorders of articulation. voice. and
stultering. The level of identification remained similar re-
gardless of whether the response options required a single
choice, multiple choice, or a rank ordering of choices. The
variability present in the identifications of the coexisting
disorders suggests that these clinical entities were more
problematic for the identification task. There was a very
pronounced response bius for listeners to indicate a single
disorder. despite the presence of coexisting disorders and
multiple response choices for two of the three listening
groups. Data reported from this initial study suggest that
the pereeptual diagnosis of coexisting disorders is a diffi-
cult tash.

5.2 NSHS DATABASE
CONSIDERATIONS

5.2.1 Strengths

The NSHS databasce is a unigne and valuable resource.
The data that we have reviewed call into question some of
the assumptions speech-language pathologists and audiolo-
gists have taken for granted about diagnosis—that is. that
most clients can be fit into neat, mutually exclusive catego-
ries. It becomes prudent, therefore. to look at the database
to find reasons for the unasually high degree of coexis-
tence.

The studies at West Virginia University that we reviewed
are rare inthe sense that selection of disordered subjects is
as nearly random as has been achies ed by any farge investi-

Tanre 6. Coesistence with other disorders in 10 studics.

Percent with deviance

Group Rate  Fluency  Stutter  Artic Voiee  Lang
Clut (RDDN)  100* 100* o* 67 50 67
Clut (ADDN) 5 100* o* 100* 63 33
Stut (PS) S 100* Lo0* o* 7l 17
Stut (RS) S LOO* 100* 67 30 23
Stut (MS? 1 Loo* 100* 67 67 5
Stut (SS! 24 oo 100* v 71 39
Artic (RAY 1 23 { 1oo* 63 21
Artic (DAY S 21 }] 100* 3% by
Vaoice (MV) 0 S ¢l 63 1O0* 16
Voice (SV) 1 S 4 38 100* 35
* Starred, italicized fisures reflect selection eriteria,
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gation reported to date. Our disordered groups were ob-
tained from a nationwide testing program. Subject selec-
tion was not. in any way, influenced by referral lists or case
loads. With a few notable exceptions, such as the longitu-
dinal Newcastle Upon Tyne Study (Andrews & Harris,
1964} and the National Collaborative Perinatal Project
(NCPP) (Lassiman et al.. 1980) thisis generally not the case.
It is possible. therefore, that the subjects in the NSHS
groups may not he as severely impaired as those derived
from caseloads or referrals (e.g.. Cantwell & L. Baker.
1987). Second. it is possible that some of our subjects, par-
ticularly those with coexisting disorders. were, or would
have been, placed in other diagnostic categories than the
categories we randomly selected, In cases where coexisting
disorders were identified. we had no way of knowing which
disorders were the most salient to the NSHS cxaminers.

In the recent study of diagnostic identification reviewed
herein (St. Louis et al., 1990-1991). the majority of lis-
teners identified the diagnostic categories into which sub-
jects were placed in our investigations only in 30%-65% of
the cuses with individual specch disorders. The perceut-
ages of listener identification arc not extremely high, indi-
cating that the perceptual task of identifying speakers with
speech disorders was difficult. The accuracy of listener
identification was diminished further in those samples ex-
hibiting coexisting speech disorders. The listeners selected
these categories less frequently. with correct identification
in 33%-50% of the cases.

The NSHS database permits sampling across a wide
range of ages. cultural backgrounds. and geographic areas.
For example, one study was undertaken that attempted to
determine the effects of population density on the preva-
lence of various specch and hearing variables (St. Louis.
Haines. Bebout, Irons-Dotts, & Oliver, 1989). The results
of that study showed a rather confusing variety of effects.
none large. which do not support the common assumption
that rural areas have a higher incidence of comunication
disorders thau suburbair or urban areas.

As noted in Chapter 1. the NSHS database again has been
rendered accessible by computer. Therefore, furtheranaly-
ses on specific subject samples can be carried out quickly
and efficiently. One of the most valuable aspects of the
NSHS database is the fuct that audiotapes exist for every
subject. With these tapes. verification of NSHS ratings can
be achieved and further analyses can be carried out, partic-
wlarly in the area of language.

5.2.2 Weaknesses

There are also weaknesses in using the NSHS sample.
First. it is more than 20 vears old. Even though we assume
that most relevant aspects of commumication have not
changed significantly in 2 decades. it is possible that some
have. Second. there is no systematic information available
on such important variables as subjects” families, socio-eco-
nomic level, intelligence. academic achievement, health,
or history of therapy. All that is provided is their age.
school, ¢ity. grade, gender, and name.

5.3 IMPLICATIONS OF THE
LIKELIHOOD OF COEXISTING
DISORDERS

5.3.1 Research

If communication disorders are as likely to coexist as we
have suggested in this monograph. the implications for re-
search are both exciting and troubling. By now. the reader
has undoubtedly considered the possibility that many. if
not most. research investigations about specifie disorders
(e.g.. articulation disorders, language disorders, or stutter-
ing) may be confounded by subjects with other disorders
that were unnoticed or ignored. If so. the inferences drawn
in these investigations must be extended to clinical popula-
tious that are both pure and coexisting, In most cases. it is
clear that this was not the authors® intentions. Instead, most
researchers have felt comfortable generalizing their results
to the study populations in question and have essentially
ignored the influence of confounding from other disorders.

From the point of view of stuttering, wherein the past
research documenting coexistence of communicative dis-
orders is common. Yairi (1990) writes:

In spite of the diversity instuttering manifestations and . .
references to typology in the literature. the overwhelming
attitude among experts, especially the researchers. hasheen
to approach stutterime us a pathogunomonic monolith. .

In comtless studies wnd clinical programs aimed at adults
.ud children, subjects were indiscriminately included he-
canse they were labeled “stutterers™ andassumed to exhibit
a single disorder. Ambiguity in the outcome of this work
may be the direet effect of a long-ternt reluctance to con-
sider subgroups. (p. 50)

Rentschler (1954) made essentially the same point and
then proceeded to show how “functional” stutterers dif-
fered from “organic’ stutterers on a number of neuropsy-
chological indices. The same criticism could be leveled
against workers in other areas as well. Though sounding a
note of support for Yairi's comment. we must in fairness.
however. point out that exclusion of subgrouping is not in-
herently a flawed investigative strategy. If cominunicative
disorders coexist to the extent that we have sugg('stvd. then
generalizations about the total population. for instance. of
stutterers, must include representative samples of the
coexisting subgroups. however defined. as well as the pure
subgroups. In fact, all of these subjects are included in the
disorder in question. The same is true for variations in intel-
ligence. personality. and so on,

Ou the other hand. given that coexistence is commotl-
place. inferences about isolated disordered populations
are. to an indeterminate extent. erroncous because of the
confounding that has occurred. For example. it is probably
not elear how much the findings on oral-motor skills of lan-
guage-disordered individuals are influenced by those sub-
jects who had coexisting articulation disorders (Winitz,
1969). Or. as Nippold (1990) points out. generalizations
about stutterers’ language abilities are undoubtedly af-
fected by coexisting communicative disorders.
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A few specific examples from the literature might be
lielpful to illustrate the problems that are encountered.
once the likelihood of coexisting disorders is embraced.
The study by Merits-Patterson and Reed (1981) is a well-
designed and well-analyzed study of the effect of language
therapy on the disfluencics of anguage-disordered pre-
schoolers. Two groups of language. disordered children,
one in therapy and one that had not received therapy, were
compared with a control group having normal language.
The group in therapy had significantly more word and part-
word repetitions in their speech than the other two groups.
Recognizing that the study was linited by the lack of pre-
therapy disfluency evels for the group in therapy. the au-
thors concluded. tentatively, “that language therapy may
be related to inereased disfluencies™ (38). They proceeded
to suggest two hypotheses for how language therapy might
increase disfluencies or the possibility that disfluencies are
unrelated to language therapy, Starkweather (1987, 1990)
agreed that the study strongly suggests that language ther-
apy. not the presence of a language disorder. increases the
risk of stuttering.

We do not take issue with the authors™ conclusion but
offer another possible interpretation. The selection of chil-
dren in language therapy may have been unwittingly in-
fluenced by the coexistence of disfluencies. Of course,
pretherapy assessment would have helped rule out this pos-
sibility. The important point here is that the possibility was
never considered. presumably because the likelihood of
coexisting disorders has not been emphasized, despite be-
ing identified rather consistently herein.

A recent survey of speech disorders among college fresh-
men is also illustrative (Culton. 1986). The investigation
involved screening more than 30.500 incoming freshmen
over the course of 13 years at a large university. Examiners
classified suspected disordered or recovered cases “one of
three categories™: articulation. voice. and Huency (stutter-
ing). The results of the study were prevalence figures for
the three disorder categories. There is absolutely no evi-
dence of coexistence in this study, due obviously to the
mutually exclusive system by which the students were cate-
gorized. Considering other evidence arguing for coexis-
tence in the multitude of studies reviewed here. we must
conclude that this study does not find coexisting disorders
because its design did not permit them. Thisdoes not invali-
date the results but indicates again that the perspective of
the researcher has a profound effect on the results.

Another troubling issue raised by the likelihood of coex-
isting communication disorders in substantial subgroups of
speech. language, or hearing clients is the number of per-
mutations of disorder groups that emerge: the implications
are staggering. For example. should individuals with both
voice- and articulation-disordered subject groups be con-
sidered separate from either one alone or from voice-artic-
ulation-langnage-involved clients? Aside from the existing
special populations. such as cerebral palsy and cleft palate.
if we were to consider all the pure and coexisting sub-
groups of articulation. voice, language, stuttering. and
hearing disorders. there would be a very large number of
possibilitics.
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We emphatically do not suggest that cach possible sub-
group be treated as a separate population. In the first place,
there are a host of other important variables to consider.
such as severity. type of errors. and duration of the prob-
leni. Moreover. there are important influences of intelli-
gence. perceptual and motor skills. and personality. There
is no way to subgroup or stratify research samples so that all
sources of confounding are eliminated. The best that we
can hope for is that the most important sources of error are
identified and their cffects estimated.

-

5.3.2 Clinical Considerations

The overall findings suggest two important consider-
ations for the practicing speech-language pathologist or au-
diologist. First, communication systems are interrelated
and must be examined as such because clients may exhibit
coexisting speech, language. and hearing disorders. Our in-
vestigations used large samples of subjects with communi-
cation disorders. and coexistence was substantial in all
cases. Speech-language-hearing professionals who provide
services to children should be alert to the presence of per-
sons with coexisting communication disorders.

Second. treatment plans for such clients must attend to
the various disorders in the most beneficial way, It is possi-
ble that a coexisting disorder may be ignored because an-
other appears to have a more negative effect on the commu-
nication skills of the individual. For example. a client might
present a severe phonological disorder and moderate voice
disorder. If the client is unintelligible. treatment might be
directed to the phonological component exclusively, Per-
haps the child was engaging in vocal abusive behaviors. but
treatment was not directed to the problem. Ignoring one
coexisting disorder in favor of another might not be in the
best interest of the client. In other cases it might be appro-
priate to menitor and not treat a disorder, while focus is
directed to another. This type of case management cannot
occur unless the clinician is aware of coexistence and con-
siders the overall communication skills of the client in de-
veloping a comprehensive treatment plan. Although we
know that most speech-language-hearing professionals are
aware of coexisting disorders. we feel that the magnitude of
the problem has been underestimated in the past. Qur anal-
vsis of the NSHS data certainly emphasize the need to be
aware of coexisting communication disorders and to con-
sider all coexisting problems in formulating a management
plan for a particular client.

5.3.3 Education and Clinical Training

The academic and clinical experiences of students
enrolled in speech-language pathology programs arc a com-
bination of academic and supervised clinical practice in
comnumnication disorders. The organization and provision
of such an educational curriculum can generally be divided
into speech and language disorders (Aram & Kaluni, 1952).
Courses are provided under the various disorder headings
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so that a student is exposed to all conumunication disorders
as single entities. For example, the curriculum typically
contains individual courses that deal specifically with
speech disorders (ie.. articulation, voice, and fluency).
whereas other courses are concerned exclusively with lan-
guage disorders. This dichotomy has also been used in
clinic practicum as hours are categorized according to the
speech and language designation. The division has been
and continues to be useful for the organization and adminis-
tration of the curriculum. Howes er, the typology does not.

in our opinion, adequately address the possibility of coex-
isting communication disorders.

The literature provided herein and the results of an ini-
tial study on the identification of coexistence (St. Louis et
al., 1990-1991) suggest that additional attention should be
devoted to the knowledge of, and exposure to, coexisting,
speech, language, and hearing disorders. Coursework and
clinical practicum should include this exposure so that stu-
dents may understand and deal with the population of
coexisting communication disorders.
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Chapter 6

Future Directions

6.1 RESEARCH NEEDS

This monograph leads us to suspect a substantial inci-
dence of coexisting communication disorders. The only
way we can estimate incidence with an appropriate degree
of certainty is to conduct epidemiological studies on large.
random samples of the population, such as was done in the
NSHS. but with refined techniques. These investigations.
although expensive and difficult to carry out. should in-
clude objective. reliable measures of articulation. voice.
Lguage, and hearing but also information on other vari-
ables such as cognition. socioeconomic status, birth and de-
velopmental history, and psychological adjustment. and
families. Cross-sectional studies across a wide age range.
beginning as early as the first vear of life and sampling
various ages up to—and including—adults. should be
carried out first. If possible. individuals identified as having
disorders could then be studied longitudinally along with
randomhy selected subsamples of normal subjects for com-
parative purposes. The cross-sectional component would
provide updated estimates of prevalence of pure and coex-
isting disorders. The longitudinal component would docu-
ment new onsets and recoveries of all coexisting disorders
and thereby generate estimates of incidence. From such
data on a large sample of children, profiles of the relative
risks of various disorders and the probabilities for the coex-
istence of various disorders could emerge. If these studies
were carried out with careful attention to family histories
and testing of relatives. inheritance patterns could be ana-
lyzed as welt.

Echoing, previous work (e.g.. Rentschler. 19540 H. D.
Schwartz & Conture. 1958). a recent report on research
needs in stuttering (J. A. Cooper, 1990b) highlighted the
need for rescarch efforts that deal with subty pes of stut-
terers (Conture, 1990w . A, Cooper. 1990w Ludlow.
1990: D. 1. Pauls. 1990: A. Smith. 1990: Starkweather.
1990: Yairi. 1990). Several authors in that report recomn-
mended longitudinal research of a large number of at-risk
individuals such that subtypes postulated @ priori could be
imestigated carefully. In addition. careful longitudinal
studies at a number of institutions would permit cluster or
factor analyses of data to generate a posteriori subtypes.
Yairi's (1990) excellent description of such a possible study
could serve as a prototype for a longitudinal investigation
covering all of the common communication disorders in
childhood. Similar reconmendations were advanced by

MeNutt and Havmavan (1959 for study of subgroups of

articulation-disordered children.

Longitudinat research is singularly difficult to carry ant.
Maintaining contact and motivation of subjects is ex-
tremely time-consuming and frustrating. Inevitably . some
subjects are eliminated because of myriad reasons e
moving away. refusing to continue. and missing appoint-

RIC

il

ments). Also. as Templin (1973) points out: the longitu-
dinal inv estigator is “always out of phase with current inter-
ests.” When the zeitgeist has moved the profession on to
other areas of inquiry . the person engaged in longitudinal
research must patiently persist in an arca wherein interest
“has already crested™ (66).

Although large. properly designed and analyvzed cross-
sectional and longitudinal studies would be helpful. a num-
ber of other research efforts would be valuable as well and
perhaps should precede these major efforts. In order to
better estimate the prevalence of coexisting disorders,
other databases such as those reported by Templin (1965:
1973). Lassman et al. (1950). Cantwell & L. Baker (1987).
and H. D. Schwartz & Conture (1988). could be further
analyzed to provide percentages of subjects with various
coexisting disorders. The Andrews and Harris (1564) re-
analysis of the Newcastle Upon Tyne study provides a case
in point. In order to compare across samples, information
on socioeconomic level. race. other languages spoken. and
developmental landnarks for subjects should "¢ provided.
In cases where various judgments were not nade in origi-
nal studies (e.g.. voice pitch, loudness, and quality) tape-re-
corded samples. whicly are often available. could be reana-
lyzed to add recoverable data,

In our opinion. future reports of investigations of clinical
populations should include consideration of coexisting dis-
orders. In addition to mean or median results for entirve
groups. results for possible subgroups with coexisting com-
municative disorders could be presented as well. Tn many
studies. the numbers of subjects in subgroups would be too
anall to permit inferential statistical analysis: nevertheless.
trends could be identified and related to overall effects.

Identification of coexisting disorders in subjeet samples
would undoubtedly sensitize the rescarch community to
the potential confounding in many current studies (e.g..
Yairi. 1990). Those im estigators. then, who wished to infer
only to the disorder in question would very likely take con-
sderable care in excluding subjects with coexisting speech.
language. and hearing problems from their study groups.
just as they anrrently do for low intelligence. neurological
impairment, physical problems, and so on. After a few
vears. it is possible that the practitioner would have a much
better handle on generalizations that apply to the disorder
in general, including coenisting disorders, versus those that
can more safely be assumed to apply only to pure cases of
the disorder.

Likewise. it appears reasonable to suggest that re-
searchers consider publishing postseripts to previousty
published investigations if their raw data proy ide recover-
able information on coexisting communication disorders.
These postseripts might take the form of letters to the edi-
tor i scientific journals and include percentages of sub-
jects in previous investigations classified according to coex-
isting disorder subtypes. If available. tabular results for
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each group might be provided as well. Finally. differences
in interpretation of the results that acerue from this addi-

tional information might be provided. In many cases, of

course, the conclusions wonld not change: however, we
hasten to point out that this is necessary and valuable infor-
mation it w e are to better understand the influence of coe-
isting conditions on current knowledge bases relating to
the varions disorders. On the other hand. a number of an-
thors {e.g.. Rentschler, 1984: St. Louis. 1956: St. Louis &
Hinzman. 1968 hav e snggested that subgrouping commu-
nication disorder groups on the basis of coexisting dis-
orders may result in diflerent vesults than those obtained
when viewing them as a homogeneons group. Determining
the extent to which this is true should become a research
priority.

Another example in the arew of stuttering will illustrate,
Two studies, noted earlier. were designed to assess laryn-
geal reaction time and other skills of stuttering and non-
stuttering children (Cullinan & Springer, 1950: McKnight
& Cullinan, 1987). In general. these studies found that
stutterers with coexisting articulation. kanguage. and;or
learning disorders were significantly inferior to the control
group. By contrast. however. the stutterers without coex-
isting disorders were not significantly different from the
nonstutterers. These investigations provide solid evidence
that subgrouping stutterers on the basis of coexisting com-
munication disorders is a useful procedure and has the po-
tential to explain past, seemingly conflicting. research re-
sults.

Finally. we believe that the time has come to begin to
design and conduet clinical treatment studies based on
coexisting disorders. At Syracuse University. a joint stut-
tering and disordered phonology treatment program pro-
vides a particularly noteworthy example of needed work in
this area (Louko. Conture. & Edwards, 1990: Louko. Ed-
wards. & Conture. 1955: Louko. Wolk. Edwards. & Con-
ture, 1989).

6.2

FUTURE NSHS APPLICATIONS
6.2.1 Computer Database

The original computer tape files are not readily accessi-
ble because they were written in an obscure format
(SCOPE INTERNAL) on obsolete seven-track tapes. In
1990, however. they were translated to a standard format
(unlabeled, nine-track, EBCDIC tape. at 6250 bpi) that can
be readily accessed and reproduced electronically. The
NSHS data stored on this medium are available for further
computerized analyses. Additional information on the com-
puterized database is provided in Appendix D.

6.2.2 Audiotape Library
Audiotapes for all of the subjeets in the NSHS database
are available as noted. None of the audiotapes was analy zed

for the Hull et al. (1976) final grant report. Nevertheless,
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as our studies of West Virginia University hav e illustrated.
these tapes are extremely valuable. ecach containing the ar-
ticulation test. spontaneous speech-language samples. four
prolonged vowels (in most cases). and four imitated sen-
tences for every NSHS subject. The tapes allow iny estiga-
tors to conduct language analyses on spontancous langiage
samplesand to verify the original NSHS judgments for artic-
ulation. voice. dialect, flueney. rate. and overall adequacy.
As noted earlier, the tapes are high-fidelity recordings
madle on quality tape recorders. To date, all of the tapes we
have analvzed are of good to excellent quality. despite the
vears lapsed singe the NSHS was carried out.

To our knowledge. no other tape library of speech and
language characteristies of nearly 39.000 randowmly se-
lected subjects exists. For this reason. maintaining the
tapes in good condition is a priority. We also wish to make
them available to other interested investigators. 1If investi-
gators wish to utilize the tapes. awrrangements can be made
to allow the person(s) to reproduce setected samples for
amalvsis.

6.2.3 Possible Rescarch Projects

Following is a list of rescarch projects that we believe
would be useful and could be carried out using the NSHS
computer database and ‘or audiotape library .

A. Language
1. Developmient of a variety of morphological and syn-
tactic structures in older children and adolescents.

2. Regional and/or dialectic variations in linguistic
skills and patterns.
3. Comparison of children’s and adolescents’ use of

slang in 1965-1964 with current usage.

B. Articulation
L. Descriptive anabysis of articulation ervors in older
populations. e.z.. erred sounds and types of errors.

2. Changes—or lack of changes—in error patterns
over time as function of tyvpe of articulation error.
For example. do errors progress from omissions to
substitutions to distortions?

3. Changes in phonological processes over time. (The
Goldman-Fristoe [1965] test responses can easily be
converted to phonological process data, using the
Khan-Lewis [1956] protocol.)

. The relationship of suprasegmental features (e.g.,
intonation. stress. and juncture) to articulation dis-
orders. Suprasegmental differences in the popula-
tion might be related to prognosis for improvement
of misarticulations. That is, subgroups may permit
hetter definition and identification of high-risk
groups for treatment. Spectographic analysis of
selected tapes may assist in these suprasegmental
studies.

5. Comparisons of articulatory errors and dialectic
phonological variations in Black English versus
Standard English.

C. Voice
1. Normative studies over a wide age range on such

vocal measures as fundamental frequencey ranges
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and pitch perturbation. The audiotaped data could
be searched for eriterion samples for acoustic analy-
sis by computer assisted instruments.
D. Fluency
1. Normative studies of rate over & wide age range.
2 Normative studies of disfluency types over a wide
age range.
E. Hearing
1. Determination of whether or not hearing loss presa-
lence shows significant regional differences.

ol

1o

Determination of whether hearing loss prevalence
varies according to the urban. suburban, or rural
character of the school district.

Analysis of the number and type of phonemes misar-
ticulated as a function of children’s hearing ability.
Examination of the factors underlying judgments of
voice deviance in children with decreased hearing.
Analysis of audiotapes to evaluate language develop-
ment in children with slight, mild. and moderate
hearing impairment.

ST, LOUIS ET AL.: Coexistenee in Children 13
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Appendix A

List of NSHS Test Sites*

100 sampling points from which duta for the National Speech and Hearing Survey
were collected (1968-1969).

1. Birmingham, AL 51. Troy, MO

2. Cullman, AL 52. Sidney. MT

3. Tuscaloosa. AL 53. Omaha, NB

1. Phoenix, AZ 54. Las Vegas, NV
5. Magnolia, AR 55. Reno,. NV

6. Pine Bluff. AR 56. Cresskill, NJ

7. Anaheim, CA 57. Lakewood. NJ
8. Campbell. CA 58. Madison (Old Bridge) NJ
9. Dos Palos. CA 59. Buffalo, NY

10. Edwards. CA 60. Burnt Hills, NY
11. Fresno, CA 61. Cohoes, NY

12. Los Angeies. CA 62. Monroe, NY

13. Monterrey, CA 63. New City. NY
14. Paramount. CA 64. New York, NY
15. San Francisco, CA 65. New York, NY
16. Simi. CA 66. Niagra Falls, NY
17. Denver, CO 67. Ashville, NC
1%. Branford, CT 68. Durham, NC
19. Colchester. CT 69. Gastonia, NC
20. Manchester, CT 70. Greensboro. NC
21. Shelton. CT 71. Centerville, OH
22. Washington, DC 72. Cleveland, OH
23, Gainsville, FL. 73. Genoa. OH
24. Jacksonville, FL. 74. Lakewood. OH
25. St. Petersburg. FL 75. Parma, OH
26. Columbus. GA 76. Heppner. OR
27. Newnan, GA 77. Oregorn City, OR
28. Chicago, IL 78. Conemaugh, PA
29. Elmhurst, IL 79. Media. PA
30. Jerseyville. IL 80. Philadelphia. PA
31. Marissa, IL 81. Uniontown, PA
32. Rockford, IL 82, Cayce, SC
33, Battleground. IN $3. Spartanburg, SC
34. Indianapolis. IN §4. Huron, SD
35. Marshalitown, 1A 85. Rapid City. SD
36. Arkansas City, KS 6. Winner, SD
37. Boone. KY 87. Johnson City, TN
38. Alexandria. LA 88. Brownsfield. TX
39. New Orleans, LA §9. Dallas, TX
40. Baltimore. MD 90. Kames City, TX
41. North Brookfield. MA 91. Laporte, TX
42. Benton Harbor, MI 92. Longview.TX
43. Gobles. MI 93. San Antonio, TX
44. Livonia, MI 94. Winchester. VA
15. Scottville, Ml 95. Parkersburg, WV
16. Wayne County {Detroit) MI 96. Point Pleasant, WV
47. Mound, MN 97. Spokane. WA
15. Clarksdale. MS 98. Belleville, W1
19. Jackson. MS 99. Milwaukee, WI
50. Ripley. MS 100. Oak Creek. WI

* forom Hull et al (1976) p 16
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Appendix B

Stimulus Materials Used in NSHS Speech Testing*

Picture Story Stimulus Cards

Picture cards were used to stimulate subjects in Grades
1-9 to tell a story. The purpose was to evoke commected
specech. The nature of the picture cards and thus. the char-
acteristics of the connected speech pattern produced var-
ied answers from one grade group to another.

Grades 1-3  Stimulus cards of the Goldman-Fristoe
Sounds-in-Sentences Subtest of the articulation test were
used for grades 1. 2, and 3. There are two sets of four-card
stories in the subtest.

Story T A Bad Night for Jerry
Story H Jack and Ricky

The subjects were stimulated with the story cards accord-
ing to the instructions in the Goldman-Fristoe Test of Artic-
ulation. Only one story was presented to cach subject.

Grades 4-6. Two “sets” of pictures were used to evoke
connected speech from this group of subjects. All subjects
were stimulated with both “sets.” One was a single picture
and the subject was asked to “make up a story™ about the
picture.

The second set consisted of a two-picture sequence and
the subject was asked to “make up a story” about the two
pictures.

Grades 7-9 Two “sets’ of pictures were used to evoke
connected speech from these subjects. The first was the
same picture used for the 4-6 grade group.

The second set consisted of a sequence of eight pictures.
The subject was ashed to make up a story about the se-
quence.

* From Hull et al. (1976, pp. 133-1535
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Discussion Topics

All subjects in cach of the 12 grades were asked to dis-
cuss specific topies. The nature of the topics varied from
grade level to grade level but within a grade-level group
the evaluator attempted to discuss the same topic.

Grades 1-6

1. Discussion of subject’s famity.

2 Discussion of subject’s fivorite TV programs.

Grades 7-9

1. Discussion of subject’s Family.

2. Age when person shonld be qualified to lave a driver's
ficense.

3. Subject asked to give directions for walking from school
to his home

Grades 10-12

b Discussion of subject’s plans after he had finished high
school.

2 Subject’s opinion about the legal voting age— 18 or 21
vears. tAt the time of the sereening. the legal yoting age
was 21 vearso

Sentence Repetition

Each subject repeated four sentences when stimulated
verbally,

My papers and pencils are in the desh.
. Larry bronght his ball and bat to the wame.
3 Do yvou like to drink ont of paper cups?
t. Mary ran when she heard the school bell ring

1
2
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Appendix C
Sample NSHS Data Sheet
NATIONAL SPEECH AND HEARING SURVEY
Colorado State University*

CODE.
Nanie

S l);m-.[ . I . l . 1

Age
& Absent:

i

State

Grade. Censis District
School District

Tearn Number

1eft Far WO Mashing e
4K SK 2K 3K 1K
200 10 . 1L 1 ] Reliability
Right Far WO Masking Fanonment
4K SK 2K 3K {K Child's Behavior
32 r ) J h. J [ . ] ‘ I | l Physical Deformty
Ear Mashed Fralnator
L]

41K 5

K 2K 3K IK
o ] L

3% Articnlation Draleet 1= Rehabalits
6] Stuttermg, Rate FFlneney
64 Voice Pitch Londness
67 Quality Overall Evaluator
1-h 2. 3-t +4-f 3-h 6-p Ty S-n 9n 10-f Hl-w 12-d
s . A l . . l . . ] . . ]
13- 14-hw 15-k 16-, 17-p 15-4 149/ 20-, 21-d 22.% 234 2.4
20 | , | . . l . . 1 . . B
25\ 26-m 27-ch 25.1 29.<h 300 3lr 32 33-b 34 35-sh 36-ch
2 | . . | . ‘ | ~ . | . . |
37-ch 35-th 39-p 408 A1-th A2-r 43 RES 45-th $6-t 47-b 15-h
L . . | . . | . . 1 . ]
19-th 50-th 51y ERE 53 54 53-pl 56-bi 57-br 35-sh 54-dr GO-m
s | . R | . . | . . { . .
61-41 (2-¢ 6311 64-K 65 hr 66 67 -tr 6i5-kw 69-1 704 T1-d T2t
oo | . . | . . [ . . 1 . 1

T3

* From Hulletal 19760 p 158

ST. Louls ET AL.: Coexistence in Children 53

(o
o

O

ERIC

Aruitoxt provided by Eic:




NATIONAL SPEECH AND HEARING SURVEY
Colorado State University*

Naine

City

State

SN

Sex:
.'\_L’,l':

Crade:

Right Ear W/O Masking
3K

L
-

cope:[ 2]

Datc: LJ

L. |

Absent:

Censis District

School District

Team Number

1K
| N

Left Ear W/O Masking

l(t'li;ll)ilit_\

Euvironment

3K 1K 2K 5K 4K Child's Behanvior
[ . ] I . I I I l . ] [ ] ] Physical Defority:
Far Masked Evaluator
3K 1K 2K Sk 4K
Articulation Dialect Rehability
Stuttering Rate Flieney
Voice Pitch Londness
Qality Overall Evaluator
1-h RN 3-t A-f 3-k O-p Ty Sen 9-n [0-f 11w 12-d
13-g 14-hw 15-k 16-2 17-p 15-5 19-2 20-7. 21-d 22k 23 241
25w 26-m 27-ch 25-1 249-sh 30 3l-r 32-r 33-b 34-f 35-sh 36-ch
37-ch 35-th 39-p 40-s 41-th 42-r 13-t 44 45-th 46-t 47-b 45-b
49-th 30-th 51-ng 52-ng 53-j 54+ 55-pl 56-bl 57-br 55-sh 59-dr 60-m
61-fl 62-¢ 63-1n 6-4-kl 63-hr 66-1n 67-tr GS-skw 69-1 7051 71d PR
T3y

1]

*From Hall et al (1976 p. 159
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Appendix D

Variables Recorded on Each NSHS Data Sheet and Computerized Codes

The NSHS database. consisting of the information re-
corded on data sheets like those shown in Appendix C. has
heen computerized and stored in two different formats.
One is an EBCDIC test file providing. in essence, an elec-
tronic image of the computer cards on which the data were
originally kevpunched. Each record in the file contains the
data for one subject in the NSHS sample. The record is 160
bytes (i.e.. characters) long, which corresponds to the two,
S0-column computer cards that originally contained each
subject’s data. Variables are identified by their position
(i.c.. column) in the record. The key for identifying and
retrieviug a specific variable value according to its position
in the record is given in the last column of Table D1. For
instance. the subject’s sex is coded by the sixteenth charac-
ter in the record, the next three characters give his/her age
in months. ete,

In order to facilitate analysis. the NSHS database has also
been stored as a SAS data set. All data are saved as 2-byte,
integer variables, except for the date of testing, which is
stored in the SAS “MMDDYY6." format. Variable names,
stored with the data. are shown in the first column of Ta-
ble D1.

Variable values are specified in the second column of Ta-
ble DI, and a brief explanation of the information coded by

a given vatue is provided in the third column. Chapter 1
contains more detailed information on the coding proto-
cols.

Most of Table D1 is self-explanatory. However, the
method for presenting hearing thresholds and phoneme ar-
ticulation scores warrants further explanation.

In order to avoid order effects in the measurement of
hearing thresholds, the sequence in which ears and fre-
quencies were tested was counterbalanced according to
two different schedules. These are shown on the two data
sheets in Appendix C. The value of the CODE variable
specifies which of the two sequences was employed for a
given subject. Hearing threshold information. listed in Ta-
ble D1 as “first threshold,” “*second threshold.” etc., may
be interpreted by first noting the CODE value for an indi-
vidual. and then referring to the appropriate data sheet in
Appendix C.

The array of variables listed as P1-P73 in the table repre-
sent scores for subjects” articulation of the 73 phonemes
tested in the NSHS. The data sheets in Appendix C provide
the key for determining which phoneme is referenced by a
variable value. For instance, P1 gives the score for articula-
tion of /h/, P2 corresponds to [s/. etc.

3 ST. LoUIS T AL.: Coexistence in Children 35
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Tasre D1, Computer storage of NSHS data in SAS and text file formats.

SAS variahle
name

Variable
ralucs

Interpretation

Text
colummn(s)

Code

Date
Absent

Census
School
Team
Stiject
Sex

Age
Crade
Tl

T2

T3

T4

5

Ie

7

TS

TY
Tio
Masked

MI

M2

M3

Md

M5
Urely
Environ
Behau
Deform
Herltr
Artic
Dhalect
Srely
Stut
Rate

Fluney

Vaiee

Pitch
Laond

Qual

Orerall

Sev It
Aerrd
Aerr2
Aerrted
Pl pe3

1 =~ form } sequerce of data collection.

R

MMDDYY
0

I--

1-9

) -99 -

1-6 -

001-9494
0
1

mimin ~

0l -12
00-99°*

00-99 =

00-99
00-94
00-499

0-99 =

00 -99

0499 -

00-99
00-99

]

1

2
00-99
00-94
00-99
o0 9y
00 9y

W

0 -

-1=~1=1
1o — Z Wty —

S L e e e

o —

1

form 2 scquence of data collection
month/day /ycar of testing

present for testing.

absent-not tested.

U S. Census district.

identification cade for cach schoot
identifieation code for cach team
identification code for cach subject
male,

female.

age in months

grade in school

first heariug threshold in dB HL
second hearing threshold in dB HI..

= third hearing threshold in dB HIL

fourth hearing threshold in dB HIL
fifth hearing threshold in dB HIL
sixth hearing threshold in B HIL.
seventh hearing threshold in dB HI..
cighth hearing threshold in B HIL..
uinth hearing threshold in dB HI..
tenth hearing threshold in dB HE..
no masking used

left ear tested white wasking right.
night car tested while masking left
first masked threshold in dB HL
second masked threshold in dB HIL.
third masked threshold in dB HIL
fourth masked threshold in B HIL
fiftl masked threshold in dB HIL.

b raring results judged to be reliable
hearing results judged to be nnreliable
acceptable test environment.

= nnaceeptable test cuvironment.
= child’s beliavior was aceeptable

1

it

child's behavior was nnacceptable
no visible deformity

©deformity was visible.

‘

hearing evaluator's identification
no articulation deviation

- mild to moderate articulation deviation

< severe articulation deviation
- no dialeet.
= deviates from AGA dialect

speech resnlts judged to be reliable

- speech resnlts judged to he vnreliable
- stuttering is absent

stuttering is present.

- nonmal speaking rate
- abnornial speaking rate.

]

normal fluency.
abnormial fluency
noANOICce d('\ fance

= mild to moderate voice deviance

severe Voice ll(‘\ iance,
normal vacal pitch.

-~ abnormally high or low pitched voice
- normal socal loudness
= abnormalls loud or soft voice

< nornnl voice resonance/gnalits

by pernasid or hy ponasal

- breathiness.
- hoarseness

no deviance of overall speech adequacy
mild devianee of overall speecli adeqguac

moderate deviance of overall specech adequacy

sesere speech deviance

speech evalnator's identification
namber of ronstimulable artienlation er
number of stimulable articulation errors
total number of articulation errors
phoneme praduced correctly

- Il()ll\“lllll‘.ll)ll' orror.

stinmlable error

.

rors

1

o
-1

v

43-14
15 16
1745
19-50
51-52

D)

60

6y

6Y
7 T6

TH 80
8% 160

* Noresponse by the subject is coded
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Appendix E

Percentages of NSHS subjects scored for combinations of
articulation, voice, and stuttering

Articulition

Stuttering Voice
- NSHS
NSHS Rating® NSHS Total NSHS %
 Prevalence % Total “ “ “ articulation < i Total voice “ “
Artic- Stut- TOTAL NSHS stutterers™ RS NS SS deviance” RA DA deviance™ MV Sy

ulation Voice tering N = 35,802 N - 3200 N =24 N=24 N= 23 N - 13038 N .28 N 218 N=19376 N =21 N - 24

0 0 1 0.116 (e 13 0 0 - e — —_ — —
0 1 1 0.201 (240 17 24 0 - .- - 0. §] 0+
0 2 | (0.026 (3.0 t t 1 - - - (0.1 0+ 0
I §] 1 0.157 19.1D 33 33 21 W50 1 O+ -— - -
2 1] i 0.021 12.3) 1 0 .1 (¢ 0 —- -- —
1 1 I 0.21Y9 (26 6 17 29 24 (7 0 01 (1) 0 0
1 2 1 0.039 (L7 t 1 21 0.1 0 O+ (0.1 0+ 1
2 | ] 0.025 3.0 S 1] 13 0.1 (0t 0 (0. 1] 0OA
2 2 1 0.016 (1.9 { 0 { (00 0+ 0 10.0) 0+ 0
[}l 1 0 25.937 - —- - - -— - (37.9) 35 0
0 2 0 1.307 - -~ - - e - — 12.6) 0O+ 42
1 0 0 13.419 - — - — (399 21 0 — —- -
2 3] 0 1598 - - -— — (1 0+ 23 — — --
1 t 0 16.2493 - - -- — (45.3) 63 (¢ (32.6) 63 0+
I 2 (1 1.430 - — - — 1.3 13 0« (2.9 0+ 25
2 1 0 1.0 11 — - -~ — 3.1 O+ 34 2.1 1] 0+
2 2 0 0.266 -— - — — (0.5 0+ 21 10.3) 0+ 29

* Inchudes subjects scored as “mild. moderate. or severe overall

~ Poes not total 1004 of articulation. voice. and stuttering becanse a fow subjects (0,350 were scored with disorders but “normal”
OV (‘I'.lll.

+ Could not be selected beeause of sampling criteria.
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