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GENERAL INTRODUCTION
Stuttering is a disorder of speech production (Starkweather and Givens-Ackerman,
1997). Wingate (1964, p488) describes stuttering as a disruption in the fluency of verbal
expression, which is characterized by involuntary, audible or silent repetitions or prolongations in the utterance of short speech elements, namely sounds, syllables and words of
one syllable. The disruptions usually occur frequently or are marked in character and not
readily controllable. However, as mentioned by authors like Bloodstein (1995), there is
more to stuttering than repetitions, prolongations, or pauses. In any description of
stuttering a number of associated features, often referred to as 'secondary' symptoms,
must be included. Bloodstein (1995) distinguished three different concomitants namely
1) overt concomitants like movements of the eyes, head and tongue, stereotypical verbal
behavior and word substitution; 2) physiological concomitants like unusual eye movements, for instance prolonged fixations and hand tremors; 3) introspective concomitants
like a sense of being frustrated in an attempt to speak, feelings of muscular tension and
emotional or affective reactions. These secondary symptoms are supposed to be the
result of attempts to escape or avoid speech difficulties (e.g. Peters and Guitar, 1991).
Stuttering is typically a disorder of childhood (Bloodstein, 1995). It may occur at any
time between the beginning of multiword utterances (18 months) and puberty, but it is
most likely to occur between the ages of 2 and 5. Therefore it has also been called
'developmental stuttering' or 'idiopathic stuttering' (Andrews, Graig, Feyer, Hoddmott,
Howie and Neilson, 1983). Developmental stuttering is distinctively different from
acquired stuttering, a type of stuttering that can begin after brain damage in a previously
fluent speaker of any age. Throughout this thesis the term 'stuttering' is used and refers to
'developmental stuttering'.
Stuttering is a widespread phenomenon, it has been found in all kind of societies. The
prevalence rate of stuttering in prepubertal school children worldwide is about 1%
(Bloodstein, 1995). After puberty, prevalence rates show a significant decline (Andrews
and Harris, 1964), presumably because of the lack of new cases among teenagers and the
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gradual remission of established cases at this age (Andrews et al., 1983). The incidence
of stuttering or the lifetime risk appears to be about 5% (Andrews et al., 1983). Just like
the data on prevalence, there is a relation between incidence and age. Half the risk of
ever stuttering has disappeared at the age of 4, three quarters by the age of 6, and
virtually all by the age of 12 (Andrews, 1984). The difference between incidence (5%)
and prevalence (1%) is indicative for the fact that most individuals who stutter at some
time in their lives recover from it with little or no professional treatment (Andrews et al.,
1983; Bloodstein, 1995). Estimates of spontaneous recovery or natural remission range
from 36 to 89%, depending on the age group on which the study was conducted (Bloodstein, 1995; Yairi and Ambrose, 1992). A substantial proportion of these natural
remissions occurs within the first year or two after onset (Andrews and Harris, 1964;
Yairi and Ambrose, 1992). Stuttering has a higher incidence and prevalence in male.
Sex-ratios vary from 1:1 to 10:1, with an estimated average of approximately 4 male
adult stutterers to every female stutterer (Andrews et al., 1983; Bloodstein, 1995).
Furthermore, it has been reported that the ratio increases as children get older. A
balanced (1:1) ratio was found in children at the age of two (Yairi, 1983), whereas in
older children and adults ratios of 4:1 or 5:1 were found (Bloodstein, 1995).
One of the best-known facts about stuttering is that it usually runs in families. Several
studies indicated an increased rate for stuttering among relatives of stutterers (e.g. Kidd,
1984). Being a first-degree relative of a stutterer increases the prevalence of stuttering
about threefold, depending on the gender of the stutterer and the gender of the relative,
with male relatives of female stutterers showing the highest risk (Kidd, Kidd and
Records, 1978; Kidd, Heimbuch and Records, 1981). Because it passes from generation
to generation it is believed that stuttering is transmitted genetically. However, heredity
does not work alone. This is because not all monozygotic twin pairs, who share identical
genes, are concordant for stuttering. Moreover, a substantial number of stutterers do not
have stuttering relatives. Following from this, the present thinking about stuttering is
based on an interactionistic approach. With respect to this view it is thought that
constitutional, developmental and environmental factors may interact to precipitate
stuttering (Peters and Guitar, 1991).
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It is also an intriguing question why some children develop stuttering and other
children do not. In other words, what do we know about factors involved in the etiology
of stuttering? Pinpointing these factors in stuttering is difficult. Most available data are
retrospective in nature, which are likely to be somewhat unreliable, or come from research approaches in which nonstutterers are compared with stutterers who mostly have
a well established, chronic stuttering problem. It is difficult to say how much one can
generalize findings about chronic stuttering to the onset of stuttering. Although
retrospective and post-onset comparative studies may be useful in generating hypotheses,
it is questionable as to whether or not they are useful in gaining knowledge about factors
involved in the onset of stuttering. With respect to this issue prospective, longitudinal
studies are needed. It was the absence of this type of longitudinal data that led to the
present investigation.
This thesis presents the results of a longitudinal study, in which both male and female,
monolingual, Dutch-speaking preschool children, and their mothers were prospectively
studied for several years. The objective of this investigation was to obtain knowledge
about the influence of constitutional, developmental and environmental factors on the
onset and maintenance of stuttering among children whose fluency is at risk. The articulatory and linguistic abilities were specifically studied, as well as the development of
these abilities of the examined high-risk children and the communicative and speaking
behaviors of the mothers of these children. This is because these factors have been
frequently cited in both theoretical and clinical literature as related to the development of
stuttering (e.g. Andrews et al., 1983; Bloodstein, 1995).
The study started in 1989 and was continued until 1995. At the beginning of the project 100 children and their mothers were involved; 7 mother-child pairs dropped out
during the first two years of the study and another 3 pairs in the last year. Each of the
children came from a separate family in which one or both of the parents was a diagnosed stutterer. More specifically, 71 of the children had a stuttering father, 23 a stuttering
mother, and 6 had both a stuttering father and a stuttering mother. The stuttering parents
whose children participated in this study were selected through outpatient referrals from
pediatricians and speech-language pathologists. The children were considered to be at
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risk for stuttering because investigations have shown that approximately 20% of
youngsters with a family history of stuttering are likely to become stutterers (e.g. Kidd,
1980; Kidd, Heimbuch and Records, 1981). At the beginning of this longitudinal study
all the sampled children had to be normally fluent speakers. During the study subgroups
of children who continued to speak fluently, children who stuttered for a brief period and
recovered, and children whose stuttering became chronic were prospectively identified.

Genetic factors in stuttering: a family study (chapter 2)
Chapter 2 addresses the question of heredity. As mentioned before, stuttering is generally
believed to be genetically transmitted, at least in part, because it is found to pass from
generation to generation. The present study was conducted in order to see if the
occurrence of stuttering in the families of our collected sample of Dutch subjects is in
accordance with the family patterns of stuttering reported in literature. The subjects in
this descriptive study were the stuttering and nonstuttering fathers and mothers of the
100 sampled children. The family histories of the 77 male adult stutterers, the 29 female
adult stutterers and 94 adult nonstutterers were studied. Data were collected by a selfreport questionnaire and interview on the presence of stuttering at any time in firstdegree, second-degree, and third-degree relatives. The specific research questions
addressed in this study were: Do stutterers have more stuttering relatives than nonstutterers, and can the vertical mode of transmission with sex-limited expression
(the sex-modified trait hypothesis, Kidd et al., 1978) be supported by a Dutch
sample of family data?

Communicative styles of mothers interacting with their preschool-age children: a
factor analytic study (chapter 3)
Chapter 3 describes the development of an instrument that assesses maternal
communicative styles. Individual differences in maternal communicative style have
received considerable attention in literature on the speech and language acquisition of
children. This is because it is assumed that maternal speech has both negative and
positive effects on the speech and language development of the child. Unfortunately, the
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designs of most studies suffered from methodological limitations such as small sample
sizes and the use of multiple comparisons. A relatively common approach has involved
the use of a large number of correlations of adult variables with child speech and
language variables (e.g. Barnes, Gutfreund, Satterly and Wells, 1983; Meyers and
Freeman, 1985). Problems that arise in the use of this procedure involve the potential for
significance arising by chance when large numbers of comparisons are made, and the
possibility of spurious significance due to intercorrelation within either adult or child
variables (Schwartz and Camarata, 1985). The study, described in chapter 3 was performed in order to deal with these problems. The aim was the identification of general,
empirical and meaningful profiles of maternal communicative behaviors in a relatively
large sample. The subjects in this study were the 71 nonstuttering mc :hers and their
normally developing preschool children. The data for this study were collected at the
beginning of the longitudinal project in 1989. The specific research questions addressed
in this study were: Do mothers display identifiable different communicative styles in
their interaction with their normally developing preschool-age children, and if so,
are these styles differentially related to the age, gender, and/or linguistic level of the
child and to the educational level of the mother?

Speech-motor and linguistic skills of young stutterers prior to onset (chapter 4)
Chapter 4 describes the investigation of the speech-motor and linguistic skills of the
examined high-risk children. Theorists have suggested that these skills are involved in
the etiology of stuttering. This contention has been supported by findings that tend to
indicate that youngsters who stutter have a slower speech rate and are less linguistically
skilled than nonstutterers (Adams, 1987; Kline and Starkweather, 1979; Ryan, 1992).
However, no inferences can be drawn from these findings as to the nature or the
causation of the disorder. This is because the slower speech rate and reduced language
capacities found among children who stutter might also be a result of stuttering rather
than a cause. On the other hand, if stuttering children lack a fundamental ability with
respect to speech or language processing, one might expect these deficits to be present
before the first signs of stuttering emerge. Unfortunately, data are lacking with regard to
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the speech-motor and linguistic functioning of children, prior to the onset of stuttering. In
order to get more insight into the directionality issue, 93 high-risk children were prospectively studied. The pre-onset speech-motor and linguistic skills of these high-risk children were assessed in order to compare the skills of those who later developed into
stutterers, with those who continued to be viewed as nonstutterers. At the initial session,
none of the high-risk children sampled were regarded as having a stuttering problem.
One year later, 26 children were classified as stutterers. The main research question
addressed in this study was: What differences exist between high-risk children who
were later classified as stutterers and those who continued to speak fluently in their
pre-onset speech-motor and linguistic skills?

Communicative behavior of mothers of stuttering and nonstuttering high-risk
children prior to the onset of stuttering (chapter 5)
Chapter 5 describes the investigation of the communicative style and speaking behaviors
of the mothers of the examined high-risk children. It has long been assumed that environmental factors, particularly those related to parent-child interaction, are of import in the
etiology of stuttering. This contention was supported by findings that mothers of stutterers made more use of demands, requests and commands (Langlois, Hanrahan and
Inouye, 1986) and talk faster than mothers of non-stutterers (Meyers and Freeman,
1985). Again, however, no conclusions can be drawn with regard to the nature or causation of stuttering. The possibility remains that, for instance, a high maternal speech rate
might be a reaction of the mother to her child's stuttering. In the present prospective
study the communicative style, speaking rate and language complexity of mothers of
stuttering and nonstuttering high-risk children were investigated, prior to the onset of
stuttering. The main research question addressed in this study was: What differences
exist between mothers of high-risk children who were later classified as stutterers
and mothers of high-risk children who continued to speak fluently in their preonset communicative style, speaking rate and language complexity?
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Child and mother variables and the development of stuttering in high-risk children:
a longitudinal study (chapter 6)
Chapter 6 reports on the study in which the high-risk children and their mothers were
followed over a period of one year. In this study the development of the articuiatory and
language skills of the examined children, and the communicative and speaking behaviors
of their mothers were investigated. As mentioned before, comparative studies have
demonstrated that children who stutter have slower speech movements (e.g. Adams,
1987) and often score lower on measures of expressive and receptive language (e.g.
Kline and Starkweather, 1979; Ryan, 1992). Furthermore, comparative studies indicated
that mothers of stutterers often interact differently with their children than mothers of
nonstutterers. However, as will be described in chapter 4 and 5, we did not find differences of this kind before the onset of stuttering. This discrepancy between our pre-onset
findings and those of the aforementioned comparative studies in which the subjects
already stuttered led us to hypothesize that if such differences would appear after the
onset of stuttering they should be interpreted as a result of stuttering. The present study
was designed in order to explore this assumption. The 26 high-risk children who began
to stutter and their mothers were compared at pre-onset and one year later with a
matched group of 26 children who continued to be seen as nonstutterers and their
mothers. These two groups of at-risk children were compared in terms of the
development of their articuiatory and language skills and in terms of the communicative
style and speaking behaviors of their mothers. The specific research questions addressed
in this study were: What differences exist between the children who began to stutter
and those children who continued to speak fluently with regard to the development
of their articuiatory and linguistic skills, and do mothers of those children who
began to stutter demonstrate specific changes in their communicative style and
speaking behaviors which are not present among those mothers of the
nonstuttering children?

Persistence and remission of incipient stuttering in high-risk children (chapter 7)
In Chapter 7 a number of factors are explored which may predict stuttering persistence
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and recovery. It is a well-known fact that many, but not all, children who begin to stutter
outgrow the disorder with little or no professional treatment (e.g. Bloodstein, 1995).
Until now, information about the possible influence of constitutional, developmental and
environmental factors on stuttering recovery and persistence has been scarce. It was this
absence that led to the study described in this chapter. The subjects were 26 high-risk
children classified as stutterers within the first two years of the longitudinal project. Six
years after the beginning of this project the speech of these children was reassessed by
means of the Dysfluency Questionnaire. At that time 7 children were continued to be
regarded as stutterers, whereas the speech of 16 children was no longer viewed in this
way. Because they had moved the remaining 3 children could not be contacted (drop
out). In this study the children's articulatory and linguistic skills and the communicative
and speaking behavior of the mothers, measured before stuttering onset and one year
later, was assessed. The specific research questions addressed in this study were:
What differences exist between the children whose stuttering persisted and those
who recovered with regard to their articulatory and linguistic skills, and what
differences exist between the mothers of both groups of children with regard to
maternal communicative style, speaking rate and language complexity?
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Chapter 2
ABSTRACT
Evidence from family and twin studies has repeatedly implicated heredity as a major
factor in the etiology of stuttering. Although the mode of transmission has not yet been
clearly defined, Kidd et al. (1978) observed vertical transmission with sex-modified
expression (the sex-modified trait hypothesis) in the relatives of stutterers. We
investigated whether Kidd's model could be supported by data from Dutch families. An
inventory was made of the incidence of stuttering in first, second and third degree
relatives of 77 adult male stutterers, 29 adult female stutterers and 94 adult nonstutterers. Data were collected by means of a self-report questionnaire and a subsequent
interview. The results indicated multifactorial inheritance and confirmed earlier reports
that 1) stutterers have far more affected relatives than nonstutters; 2) more males are
affected than females; 3) affected fathers transmit more frequently to sons than to
daughters and; 4) affected mothers transmit more frequently to sons than to daughters.
However, no support was found for Kidd's observation that female stutterers have more
affected relatives than male stutterers. Our findings therefore only partly support the
concept of a sex-modified trait.

INTRODUCTION
Hereditary factors play a role in the etiology of stuttering. Various sources have provided
evidence of this, particularly twin studies and family studies. The study of twins is a
frequently used method to investigate the influence of hereditary factors on behaviour. It
is believed that when monozygotic twins show greater concordance for a certain
characteristic than dizygotic twins, then this indicates the presence of a hereditary factor.
This assumption is based on the fact that monozygotic twins are genetically identical,
whereas from a genetic point of view, dizygotic twins are no more alike than brothers
and sisters. Twin studies on stutterers found that in 63% of monozygotic twins, both
twins were affected, versus 19% in dizygotic twins (Howie, 1981). However, the
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meaning of twin studies is limited. They provide a first indication of the presence of a
hereditary component in stuttering, but they do not provide any information on the
genetic mode of transmission.
A second research method is family studies. This method can make an inventory of
the incidence of stuttering in the relatives of stutterers and compare the outcome to the
frequency in the general population or to that in control groups of relatives of
nonstutterers. Family studies provide the opportunity to specify the pattern of
inheritance. The earliest family studies on stuttering addressed the question of whether or
not stuttering was present in the family. They showed that many stutters reported having
relatives who stuttered. A number of studies mentioned percentages that varied between
20% and 70% (Sheehan and Costley, 1977; Van Praag and Janssen, 1980). These rates
are considerably higher than the frequency in the general population, which lies between
1% and 3% (Vandenberg, Singer and Pauls, 1986).
Establishing a positive family history, without taking the size of the family into
consideration, has very little meaning. The relative frequency, in which the total number
of relatives is included in the calculation of probability, gives a more accurate indication
of a genetically-determined disposition. The more recent family studies have therefore
incorporated relative frequencies. In addition, inventories were made of the sex and type
of relative (e.g. first, second, third degree). These more recent studies have reported
repetition rates of 15% to 20% (Kay, 1964; Kidd, Kidd and Records, 1978; Kidd,
Heimbuch and Records, 1981). As far as we know, no data are available on control
groups of relatives of nonstutterers for comparison purposes.
These studies also showed that sex is a factor in the transmission of stuttering. There
were more male stutterers than female stutterers. One study mentioned that the female
stutterers had more affected relatives than the male stutterers. Also, the number of
stuttering female relatives of affected females was larger than that of affected males
(Kidd, 1964; Kidd, Kidd and Records, 1978; Kidd, 1984). Kidd and coUegues also
reported that the chance of stuttering in children differed considerably, depending on
whether the father or the mother stuttered. The sons of a stuttering father had a 23%
chance of being a stutterer, while the daughters had a 10% chance. In the case of a
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stuttering mother, these chances were 39% and 16%, respectively (Kidd, Kidd and
Records, 1978). According to Kidd et al. (1981) these results indicate vertical
transmission with sex-modified expression (the sex-modified trait hypothesis). The
threshold to start stuttering was higher in women than in men. There were therefore more
genetic factors necessary before a woman started to stutter. The hypothesis also implies
that if a woman stutters, she carries a heavier genetic burden. Vandenberg, Singer and
Pauls (1986) spoke in terms of a 'sex-influenced differential threshold'.
In the study by Kidd, Kidd and Records (1978) six criteria were mentioned that must
be met by data from family studies in order to draw the conclusion of sex-influenced
heredity. Translated into stuttering as a characteristic, these criteria were: 1) stuttering is
more common in men than in women; 2) an affected father has more stuttering sons than
stuttering daughters; 3) an affected mother has more stuttering sons than stuttering
daughters; 4) more affected women have a stuttering parent than stuttering men; 5) more
affected men have nonstuttering parents and; 6) when both parents are affected, a
number of their children are nonstutterers, particularly the daughters. MacFarlane et al.
(1991) provided support for the 'sex-modified trait; they found the six criteria within one
large family with a high frequency of stuttering.
The aim of the present study was to find further support for the influence of hereditary
factors in stutterers. The frequency of stuttering was investigated in the families of 106
stutterers. Data were compared to risk rates in a control group of families of
nonstutterers. In addition, we evaluated the extent to which data from Dutch families
supported the sex-modified trait of Kidd and collègues (1981).

METHODS
Study subjects
The study subjects comprised 100 (married) couples. Their cooperation was requested in
relation with a longitudinal study on the development of stuttering in children from
stuttering parents, conducted at the University Hospital Utrecht. Subjects were recruited
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in three ways: 35% from health care clinics, 25% from the patients' association for
stutterers "Demosthenes' and 40% from clinical practice (28% from the patient database
of the Doetinchem method and 12% via stuttering therapy). One of the relevant selection
criteria for this study was that at least one of the partners was a stutterer at the time of
recruitment or had been a stutterer at some time in the past and was still suffering from
residual symptoms. In 71 out of the 100 couples, the man was a stutterer, while the
woman had normal fluent speech; in 23 couples the woman was a stutterer but the man
was not and in 6 couples, both partners were stutterers. Therefore, a total of 200 subjects
participated in this study: 77 male stutterers, 29 female stutterers and 94 non-stuttering
adults (23 men and 71 women).

Procedure
Information about the presence of stuttering among relatives was collected by means of a
specially-developed questionnaire "Incidence of stuttering among relatives" (Kloth,
Janssen and Kraaimaat, 1989). The questionnaire makes an inventory of the presence or
absence of stutterers among first, second and third degree relatives. Data was also
gathered on the relatives' age, sex and possible recovery from stuttering.
Questionnaires were sent to the participants two weeks before the couple and their
child visited the University Hospital Utrecht in relation with the longitudinal study. This
offered them time to make enquiries among their relatives. Each member of the couple
fdled in a questionnaire about his/her own relatives. During examination at the
University Hospital Utrecht, the researcher conducted a short interview to investigate
whether each couple had filled in the questionnaires correctly.

RESULTS

Firstly, the relative incidence of stuttering among the families of the 106 stutterers was
compared to that in the 94 families of the nonstutterers.
Tables la (men) and lb (women) show the relative numbers of stuttering first degree
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(father, mother, brothers and sisters), second degree (uncles and aunts) and third degree
relatives (cousins) of the stutterers and nonstutterers. The couples' own children were not
included.

Table la.

Incidence of stuttering among fust, second and third degree relatives of male stutterers and
nonstutterers

stut.
Fathers
Brothers
Uncles
Male cousins
Mothers
Sisters
Aunts
Female cousins
Total

Table lb.

Male stutterers
(N=77)
nonstut.

tot.

Male nonstutterers
(N=23)
stut.
nonstut.

tot.

17
34
34
14
4
12
11
9

(22%)
(23%)
(10%)
(7%)
(5%)
(10%)
(3%)
(4%)

60
112
296
177
73
112
323
206

77
146
330
191
77
124
334
215

1
0
3
2
0
1
0
0

(4%)
(0%)
(3%)
(5%)
(0%)
(3%)
(0%)
(0%)

22
38
118
37
23
32
99
29

23
38
121
39
23
33
99
29

135

(9%)

1359

1494

7

(2%)

398

405

Incidence of stuttering among first, second and third degree relatives of female stutterers and
nonstutterers

stut.

Female stutterers
(N=29)
nonstut.

tot.

Female nonstutterers
(N=71)
stut.
nonstut.

tot.

Fathers
Brothers
Uncles
Male cousins
Mothers
Sisters
Aunts
Female cousins

7
12
6
4
0
9
2
2

(24%)
(20%)
(5%)
(7%)
(0%)
(20%)
(1%)
(4%)

22
47
126
55
29
37
146
49

29
59
132
59
29
46
148
51

4
14
11
5
0
2
0
6

(6%)
(11%)
(3%)
(4%)
(0%)
(2%)
(0%)
(4%)

67
109
311
108
71
89
304
136

71
123
322
113
71
91
304
136

Total

42

(8%)

511

553

42

(3%)

1195

1231

The tables show that only 2% of the relatives of male nonstutterers were affected,
versus 9% of the relatives of male stutterers (z = 3.5; ρ < 0.01). These rates were 3%
versus 8% in the women (z = 2.5; ρ < 0.02). The data also show that the total risk for the

16

Genetic component in stuttering
relatives of stutterers was 9% versus 3% for the nonstutterers (z = 7.5; ρ < 0.01). When
the family relationship was taken into consideration, 16% of the first degree relatives of
stutterers were affected versus 5% of the nonstutterers (z = 5.5; ρ < 0.01). The stutterers
had significantly more affected second degree relatives (6% versus 2%; ζ = 4; ρ < 0.01).
There was no difference in the percentages of affected third degree relatives between the
two groups (z = 1; ns).
Secondly, we evaluated the extent to which data from the Dutch population provided
support for the sex-modified trait hypothesis of Kidd. The relative incidence of stuttering
in the families of 106 Dutch stutterers was calculated and compared to the data presented
by Kidd. Information about second and third degree relatives was not taken into
consideration, because Kidd only reported data on first degree relatives.
Tables 2a (male) and 2b (female) show the relative numbers of stutterers among first
degree relatives (parents, children, brothers and sisters) in the Dutch and American study
populations. Our data did not differ significantly from those presented by Kidd (Chisquare = 2.68, ns; Chi-square = 2.36, ns).
In our study group, none of the mothers of female stutterers were affected. The
variable "mother" was therefore omitted from the Chi-square tests. Among the first
degree relatives of Dutch stutterers, the repetition rate was 18%, versus 14% in the study
by Kidd.
The results of the American study and the present study revealed that stutterers had
more affected male relatives than female relatives. In our group, 70% of the affected
relatives were male, while 30% were female. This difference was statistically significant
(z = 4.46; ρ < 0.01). In the study by Kidd, these rates were 75% and 25%, respectively.
In terms of the risk of being affected, the male relatives of stutterers had a risk of 24%,
while the female relatives had a risk of 12%. In the study by Kidd, these rates were 21%
and 7%, respectively. The relative number of affected children showed that male
stutterers had more affected sons than daughters (28% versus 18%, ζ = 1.66; ρ < 0.10).
The same applied to female stutterers: 31% affected sons versus 19% affected daughters.
This difference was not statistically significant.
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Table 2a.. Incidence of stuttering among fiist degree relatives of male stuttereis
Male stutterers

tot.

stut.

17
28
34
4
15
12

(22%)
(28%)
(23%)
(5%)
(18%)
(10%)

60
74
112
73
68
112

77
102
146
77
83
124

54
29
71
13
11
12

110

(18%)

499

609

190

stut.
Fathers
Sons
Brothers
Molhers
Daughters
Sisters
Total

Kidd(1983)
(N=294)

present study
(N=77)
nonstut.

ιnonstut.

tot.

(18%)
(24%)
(19%)
(4%)
(9%)
(4%)

240
94
295
281
111
283

294
123
366
294
122
295

(13%)

1304

1494

Table 2b. Incidence of stuttering among first degree relatives of female stutterers.
Female stutterers

stut.

present study
(N=29)
nonstut.

tot.

stut.

Kidd(1983)
(N=103)
nonstut.

tot.

Fathers
Sons
Brothers
Mothers
Daughters
Sisters

7
10
12
0
6
9

(24%)
(31%)
(20%)
(0%)
(19%)
(20%)

22
22
47
29
26
37

29
32
59
29
32
46

21
19
24
12
8
17

(20%)
(36%)
(23%)
(12%)
(18%)
(13%)

82
34
80
91
37
116

103
53
104
103
45
133

Total

44

(19%)

183

227

101

(19%)

440

541

We did not find any difference in the number of affected relatives between male
stutterers and female stutterers. The repetition rates in the relatives of male stutterers and
female stutterers were 18% and 19%, respectively. These findings contrast with those of
Kidd et al.. Their female stutterers had significantly more affected relatives than their
male stutterers. Theriskrates were 19% and 13%, respectively (z = 3.53; ρ < 0.01).
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DISCUSSION

In this study, data were collected on stutterers and a control group of nonstutterers.
Sixteen per cent of the first degree relatives of the stutterers were affected. In the control
group, this was valid in only 5%. We found that as the family relationship became more
distant, the number of affected relatives decreased. Only 6% of the third degree relatives
of stutterers were affected. This percentage was close to that in the non-affected control
group and to the estimated incidence in the general population. A pattern in which the
repetition risk decreases as the distance between relatives increases suggests
multifactorial inheritance (Anders and Ritgers-Aris, 1991). The relative incidence of
stuttering within families of stutterers was higher than that in the control group and the
general population. This finding might be attributed to cultural transmission, for example
by imitation and/or social learning. However, earlier research has shown that these types
of learning do not play an important role (Andrews and Harris, 1964; Van Riper, 1982;
Gladstein, Seider and Kidd, 1981, Kidd, Kidd and Records, 1978). Cultural transmission
is even more unlikely in view of the fact that symptomatology in the early stages of
stuttering differs considerably from that in the adult stutterer. Therefore, it seems
justified to conclude that a hereditary component is responsible for the relatively higher
incidence of stuttering in the families of stutterers. Our findings therefore support the
notion that many cases of stuttering are related to genetic (neurophysiological)
susceptibility (Kidd, 1984; Smith, 1990). It should be mentioned that this genetic
susceptibility in itself cannot fully explain the onset of stuttering. The transmission of
stuttering does not follow the classic Mendelian pattern. Further support for
multifactorially-determined inheritance is provided by our finding that the risk of
stuttering decreases as the distance between relatives increases and by the fact that
concordance between monozygotic twins is not 100%.
The second step in this study was to evaluate the extent to which our results confirmed
the sex-modified trait hypothesis of Kidd. Broadly speaking, our results agreed with the
American data reported by Kidd. Firstly, the two studies encountered more male
stutterers than female stutterers. Secondly, male stutterers transmitted the affliction more
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frequently to their sons than to their daughters. The rates in affected mothers showed the
same trend. However, in contrast with the findings reported by Kidd, female stutterers in
our study group did not have more affected relatives than the male stutterers. This means
that our findings do not fully support the genetic model of sex-influenced differential
threshold for the expression of stuttering sketched by Kidd.
The question remains as to why stuttering is more common in males than in females.
A possible explanation is that the increased sex ratio can be attributed to environmental
factors. The influence of environmental factors might differ to such an extent - in favour
of females - that women, even when they are equally susceptible, show less stuttering
behaviour. If this is true, then the degree of concordance for male and female
monozygotic twins would also differ. Greater expression in males as a result of
environmental factors would mean lower concordance. A study by Howie (1981)
showed that the concordance for male and female monozygotic twins was very similar
(78% and 75%, respectively). This indicates that the environmental factor hypothesis
does not offer sufficient explanation.
The differences in findings between the present study and the study by Kidd may have
been due to methodological aspects, for example the study populations. The Dutch
population comprised adult stutterers, whereas the American population comprised
affected adults and children. Earlier research has shown that repetition rates in the
relatives of affected children are significantly higher than those in the relatives of adult
stutterers (Pauls and Kidd, 1981). However, if this was a stable phenomenon, then we
would have expected to find lower repetition rates within the Dutch group. A review of
our data showed that the repetition rates, particularly in the relatives of male stutterers,
were higher than those reported by Kidd. Another more reasonable explanation is that
there was a relatively small effect and that the Dutch population was too small to detect
any significant differences.
In summary, it can be concluded that hereditary factors play a role in the etiology of
stuttering. The results of this study indicate a multifactorial model of inheritance.
Transmission of multifactorial characteristics is complex, because genetic and hereditary
factors play a role in the emergence of the phenotype. More and particularly larger
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family studies are necessary to investigate specific genetic theories.
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ABSTRACT
The aim of this study was to determine if mothers display identifiably different
communicative styles in their interaction with their normally developing two to fiveyear-old children. In order to investigate this issue an extensive coding system was
developed, which assessed the structural organization and the communicative function
of the speech of 71 mothers as they interacted with their children. By means of factor
analysis three maternal communicative styles were distinguished: non-intervening,
explaining and directing. In the non-intervening style there is no direct pressure from
the mother on the child to respond verbally. The explaining mother is primarily
concerned with providing information to her child in a way that gives the child little
opportunity to take the speaking turn. The directing mother is mainly engaged in
directing the child's behavior by means of verbal control. The internal consistency of
the three communicative styles appeared to be both satisfactory and related to relevant
child and mother features.

INTRODUCTION

Research has suggested that mothers speak to their children in a manner that is
distinctively different from the way they do so with adults. With children their speech
is often syntactically simple and redundant, contains a relatively large proportion of
questions, directives and imperatives, is pitched higher and tends to have an
exaggerated intonational pattern (Snow, 1977). This, of course, is a very limited and
general description of the communicative behaviours of mothers interacting with their
children. That is to say, we should not ignore the presence of individual variation in the
communicative behaviour of mothers that exists, even when their children are of the
same age or linguistic level (Snow, Perlmann & Nathan, 1987).
Individual differences in maternal speech style have received considerable attention
in the literature on the language acquisition of normally developing children.
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Presumably, this was because maternal speech was assumed to have both positive and
negative effects on the speech and language development of the child. Nelson (1973)
was one of the first who related variation in children's early language development to
differences in maternal speech style. She discovered two different strategies of
language acquisition: the object-oriented referential style, and the self-oriented
expressive style. The mothers of referential children tended to speak concisely, and to
ask frequent questions; in general these mothers appeared to adopt a responsive
communication style. The mothers of expressive children, on the other hand, used
longer sentences and many directives; they tended to intrude upon the actions of the
child and, in general, adopted a more directive style. Much of the subsequent research
focused on specifying the characteristics of the mother's language and the facilitative
effects it may have on the child's language acquisition. Some evidence, based on
longitudinal correlational data, provided support for a relationship between these
variables. For example, predictive relations were reported that involved yes/noquestions (Newport, Gleitman & Gleitman, 1977; Furrow, Nelson & Benedict, 1979;
Gleitman, Newport & Gleitman, 1984), directives and extending utterances (Barnes,
Gutfreund, Satterly & Wells. 1983), self-repetitions/expansions (Hoff-Ginsberg, 1985,
1986), and prescriptives which follow the child's focus of attention (Akhtar, Dunham
& Dunham, 1991). On the other hand, directives (Yoder & Kaiser, 1989) and
prescriptives (Della Corte, Benedict & Klein, 1983) have been found to be negatively
correlated with children's language growth. Because the agreement between the
aforementioned studies has been far from consistent, partly due to differences in the
way in which the categories have been defined, the precise role of these aspects of
maternal input in language development is still being debated (see Richards, 1994 for a
review). Nevertheless, the findings of these studies at least support the view that
speech style differences do exist among mothers (Pine, 1994). They also suggest that
features that reflect the extent to which the mother makes use of the interaction as a
conversation-eliciting situation facilitates children's language development, whereas
the kind of behaviour that is used primarily to direct or control the child's behaviour
appears to inhibit it, although the evidence for this is less consistent (Hoff-Ginsburg,
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1990).
Other investigators have compared the communicative behaviours of mothers of
speech and language impaired children with those of typically developing children at
comparable developmental levels. Schodorf and Edwards (1983), for example, pointed
to the differences in the linguistic interaction styles of parents of language delayed
children and those of linguistically normal children. They found that parents of language disordered children used fewer expansions, declaratives and reinforcements and
made more use of corrections and imperatives than parents of linguistically normal
children. Similarly, Langlois, Hanrahan and Inouye (1986) observed that mothers of
stutterers asked more questions, made more demands of their children and made fewer
statements than did the mothers of the nonstuttering children. Taken together, these
data have led to the conclusion that directiveness is one dimension of language input
that may differ for same-aged children with and without speech/language disabilities.
There are, however, limitations to this type of cross-sectional research which make its
interpretation difficult. Directionality is at issue in evaluating the findings of these
descriptive investigations. Specifically, it is not clear from the findings whether the
variation in directiveness that was found is attributable to differences originating in the
mother's interactive style or is a result of the child's linguistic input to the mother.
Speech- and language-impaired children may be providing their mothers with a
different set of linguistic stimuli that, in turn, affects the mother's input to the child.
Thus, it may be possible that mothers in conversation with their speech/language
impaired children have to adjust their conversational style to be more directive and
controling (Conti-Ramsden & Friel-Patti, 1983; 1984).
Although both the correlational and the cross-sectional approaches mentioned above
may be useful in generating hypotheses, they are neither designed for nor do they
permit the identification of empirical and meaningful

profiles of maternal

communicative behaviours. In this regard it might be somewhat more to the point to
investigate the general styles of child-directed speech that characterize individual
mothers. Unfortunately, few studies have specifically addressed the question of
whether or not the communicative styles of mothers differ significantly. McDonald
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and Pien (1982) studied the speech of eleven mothers interacting with their normally
developing children, whose age fell between 2;5 and 3;0 years. They found that
maternal communicative behaviours tended to co-vary with two negatively related
clusters. One cluster contained such features as frequent low-constraint questions and
brief conversational turns and accordingly was identified by the apparent intention to
elicit conversation from the child. The other was marked by the mother's frequent use
of directives, attention devices, and monologues and apparently reflected her concern
with control of the child's physical behaviour. In a follow-up analysis Olsen-Fulero
(1982) was able to distinguish the relative dominance of a directive or a conversationeliciting style in each of the mothers studied. Furthermore, she found indications that
their style had at least short term stability.
The power of the McDonald and Pien study was limited because of the small sample
of mothers studied. To illuminate and broaden our understanding of the possible
relationship between maternal style and the speech and language development of their
children, large sample studies are needed that are sufficiently powerful to make
differences apparent, if they exist. The primary purpose of the present study, therefore,
was to investigate the communicative profiles of a large group of mothers of normally
developing preschool children. If different communicative styles are distinguished,
specific steps will be taken to explore whether they can be differentially related to
relevant mother and child characteristics. As has been noted by other researchers,
maternal communicative style is not a static phenomenon. There is evidence to support
the notion that the way adults verbally communicate with children changes greatly and
in many ways as the children age and become linguistically more mature (e.g. Snow,
1977; Cross, 1977, 1978; Bellinger, 1980; Halliday & Leslie, 1986), or as a result of
factors such as the child's gender (Baumrind, 1971). It also has been suggested by
various researchers that communicative style is related to specific characteristics of the
mother, such as her educational level (Nelson, 1973; Olsen-Fulero, 1982; HoffGinsberg, 1991). Evidence of a differential relationship between maternal style and the
aforementioned mother and child characteristics would have utility for partial
validation of the styles identified and also provide a stronger basis for investigations
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into the effects of maternal input. Thus, the specific research questions that were
addressed in this study were: (1) Do mothers display identifiably

different

communication styles in their interaction with their normally developing preschool-age
children? (2) If so, are these styles differentially related to the age, gender, and/or
linguistic level of the child? (3) If so, are these styles differentially related to the
educational level of the mother?

METHOD
Subjects
The subjects in this study were 71 monolingual Dutch speaking mothers and their
preschool children. Each of the subject pairs were participants in a previously reported
study of the speech-motor and linguistic skills of their offspring (Kloth, Janssen,
Kraaimaat & Brutten, 1995). The maternal subjects, who were naive as to the purpose
of this study, were normally fluent speakers whose mean age was 32 years and 8
months. Their education level ranged from primary school to university. Their children
(34 boys and 37 girls) were between the ages of 1;11 and 4;10 with a mean age of 3;3.
The male children had a mean age of 3;4 (S.D. = 0;10). The female children had a
mean age of 3;1 (S.D. = 0;10).
All of the participating children had demonstrated that they functioned within ageexpected normal range for receptive and expressive language based on the results of a
battery of tests that included the Peabody Picture Vocabulary Test (Dunn, 1965;
Manschet & Bonnema, 1978) and the Reynell Language Development Scale (Reynell,
1983; Bomers & Mugge, 1989). Both the children's pediatrician and the parents
reported that they were of normal intelligence and had no history of communication
disorders. In addition, each of the participating children passed a pure tone audiometrie
hearing screening test.
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Procedure
Data collection took place at the Department of Phoniatrics of the University Hospital,
Utrecht. Two rooms separated by a one-way mirror were used for this purpose. The
subjects room contained a selection of age appropriate toys (e.g., two telephones, a
bucket with small toys, a Fisher-Price farm house and a tea-set). This room was fitted
with a Grundig LC-290h video-camera and a Sony TC-158SD audiotape recorder. The
remote control for the video camera and recording equipment (Philips HQ-VR-722
video recorder and JVC TM-210PS-K video monitor) were controlled from the
adjoining room.
Prior to the start of each of two 15-minute sessions the mothers were instructed to
converse and play with the children in the way they usually did. The dyadic sessions,
one relatively structured and one considered representative of free-play, were video
recorded. During the more structured session, toys like a colouring game, a puzzle and
a memory game were available. In the free-play session, toys like a farm-house, a
garage, were provided. It was hoped that this difference would elicit a wider range of
maternal communicative behaviours than would otherwise be displayed. In any event,
the order of recording of the two situations was counterbalanced and the data of both
conditions were combined for analysis.
Five minutes of the mothers video-taped conversation with her child during both the
structured and free-play sessions were transcribed by a trained coder. The transcriptions began at the end of a 2-min long Svarm-up' period. The 10 minutes
transcriptions of the mother and child conversations included intonational markings,
pause times and extensive annotation of the physical actions of both subjects. For both
mother and child inaudible utterances, fillers, stereotypical phrases, counting and singing were excluded from analysis.

Coding procedures and measures
The 10-minute transcriptions of the dyadic conversations were separated into utterances following the Golinkoff and Ames (1979) criteria. That is to say, an utterance was
defined as a string of words that communicated an idea, was separated by pauses
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longer than 1 s, was bound by a single intonational contour and/or was grammatically
complete.
Each maternal utterance was analysed according to an interaction-analysis method
developed by the authors that was based on ethnomethodology (Garfinkel, 1974;
Sacks, Schegloff & Jefferson, 1974) and speech act theory (Austin, 1962; Searle,
1969). In this regard, interaction style concerns the possible effects of combinations of
various discourse features, illocutionary force features, and the structural organization
of the conversation. Therefore, as shown in Table 1, and explicated in the Appendix,
the mother-child communicative interaction was assessed on two levels.

Table 1.

Categories for coding the structural organization and communicative function of motherchild interaction.

STRUCTURAL CATEGORIES

FUNCTIONAL CATEGORIES

Talkativeness
Turns
Monologuing
Intra-speaker pause time
Inter-speaker child-mother pause time
Inter-speaker mother-child pause time
Interruptions
Overlaps

Yes-no questions
Simple information requests
Complex information requests
Repairs
Permission requests
Commands
Warnings
Attention devices
Labelling
Information giving
Affirmatives
Compliments
Negation
Criticisms

The first level, which relates to structural organization, contains eight categories that
have reference to the amount of speech (talkativeness) and mean length of turns
(monologuing), the duration of pauses within and between turns and the frequency
with which the mother interrupted their child's speaking-turn. The second level
involves the assessment of the communicative function of the mothers' speech. For this
purpose, a coding scheme was developed that contained 14 operationally defined
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illocutionary features that were mutually exclusive (one category per utterance).
Illocutionary features refer to the pragmatic intent or 'force' contained in an utterance
(Searle, 1969). The 14 selected variables were derived from a thorough inspection of
the literature and included communicative functions such as commenting, making
requests, praise, commands and warnings. Specific discourse features, such as
imitations, expansions and extensions, were not included, because illocutionary and
discourse features are not mutually exclusive sets. The resulting coding scheme was
somewhat similar to other systems differentiating utterances on the basis of
conversational function (e.g. McDonald & Pien, 1982). However, it differs from these
systems in that no attempt was made to select categories on the basis of their potential
facilitative or inhibitive effects on children's language development. Since the focus of
the study was variation in the communicative style of mothers, the only consideration
was to select categories which seemed to capture the various different pragmatic
qualities of maternal speech.

Interobserver reliability
Twenty percent of the 71 conversation samples were randomly selected to assess the
interobserver reliability of the coding instrument in scoring the functional variables.
The interobserver reliability between the first author and a speech-pathology student
trained in the current coding system, as determined by the kappa-procedure, resulted in
a coefficient of 0.89.
Interobserver reliability for the structural variables was calculated from a random
selection of 10% of the speech samples. Pearson's product-moment correlations
between the coders for each variable showed the presence of a coefficient of 0.99 for
turns, talkativeness, monologuing and interruptions/overlaps, a coefficient of 0.85 for
both inter-speaker mother-child pause time and intra-speaker pause time, and a
coefficient of 0.83 for inter-speaker child-mother pause time.
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RESULTS

Factor analysis
Before factor analysis was carried out the frequency distribution of the variables under
study was investigated. This made it apparent that the variables of complex information requests, warnings, criticisms and overlaps showed infrequent occurrence.
Because of this they were collapsed according to their degree of resemblance. This
resulted in joining interruptions and overlaps, simple and complex information
requests, commands and warnings, and negations and criticisms. As indicated by
measures of skewness and kurtosis the frequency distribution of the variables under
study conformed closely to the normal curve. This led to determining the absolute
frequencies of the communicative behaviours for each 10 minute conversation sampled. The resulting means, standard deviations as well as the minimum and maximum
values for the structural and functional variables are presented in Table 2.
Table 2.

Means, standard deviations, minimum and maximum values for the maternal structural
and functional variables collected in 10 min of mother-child conversation.
M

STRUCTURAL VARIABLES
Talkativeness
Turns
Monologuing
Intra-speaker pausetime
Inter-speaker M-CH pause time
Inter-speaker CH-M pause time
Interruptions/overlaps
FUNCTIONAL VARIABLES
Yes-no questions
Information requests
Repairs
Permission requests
Commands/warnings
Attention devices
Labelling
Information giving
Affirmatives
Compliments
Negations/criticisms
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SD

Minimum

Maximum

809.80
78.44
11.16
1.07
0.90
0.35
15.14

208.68
23.80
4.26
0.50
0.41
0.18
7.79

404.00
27.00
4.93
0.26
0.11
0.11
3.00

1556.00
143.00
26.81
2.88
2.37
1.00
37.00

12.45
17.39
10.93
5.75
17.38
7.82
28.03
27.83
24.52
3.89
7.54

6.98
11.08
8.02
3.68
9.74
7.19
13.23
12.04
8.67
3.32
6.30

2.00
1.00
1.00
0.00
4.00
0.00
8.00
7.00
9.00
0.00
0.00

35.00
58.00
46.00
19.00
46.00
37.00
67.00
60.00
57.00
13.00
27.00
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Following this a factor analysis (Principal Component analysis, oblique rotation)
was performed on the structural and functional variables. The first step was to
investigate the Pearson product-moment correlation coefficients between the single
variables. Next squared multiple correlations were inserted as communality estimates
in the diagonal. Six factors were extracted with eigenvalues greater than 1. Application
of Cattell's scree test (Cattell, 1966) indicated that the first three factors should be
retained for inspection. These three factors explained 49% of the variance. The percentage of the total variance accounted for by each factor was 21.8, 16.1 and 11.3,
respectively. An item was considered to load significantly on a factor if its value was
at least 0.40 on that factor. Two variables, permission requests and compliments failed
to load significantly on any factor. The factor loadings of the remaining items on the
three factors are presented in Table 3.

Table 3.

Rotated factor loadings for the structural and functional communicative variables.
factor 1
non-intervening

Turns
Inter-speaker M-CH pause time
Inter-speaker CH-M pause time
Affirmatives
Monologuing
Information requests
Intra speaker pause time
Talkativeness
Information giving
Labelling
Yes-no questions
Interruptions/overlaps
Commands/warnings
Negation/criticism
Attention devices
Repairs

-0.87
0.73
0.71
-0.62
0.63
-0.49
0.41
-0.27
0.01
0.06
-0.38
0.15
0.11
0.08
0.10
-0.28

factor 2
explaining
0.01
-0.19
-0.17
-0.04
0.49
-0.14
-0.47
0.81
0.74
0.72
0.43
0.40
-0.04
0.03
0.19
-0.24

factor 3
directing
0.04
-0.19
-0.09
-0.30
0.39
0.36
-0.16
0.23
-0.11
0.02
-0.08
0.10
0.85
0.73
0.63
0.56

An inspection of the loadings on each of the three factors indicates that three
communicative styles could be distinguished. These were labelled 'non-intervening',
'explaining' and 'directing', respectively. As the Pearson product-moment correlations
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make apparent, these communicative styles were not significantly related to each other.
Factor 1. Non-intervening: this communicative style included the total number of
speaking turns, monologuing, inter- and intra speakers pause time, requests for
information, and affirmatives. A high score on this style reflects a communicative
pattern in which there is no direct pressure from the mother for the child to respond
verbally. Mother indirectly encourages her child to take over the speaking tum by
pausing rather than by requesting for information.
Factor 2. Explaining: The explaining communicative style brought together
talkativeness, information giving, labelling, monologuing, intra-speakers pause time,
yes-no questions and interruptions/overlaps. Intra-speakers pause time which appeared
in factor 1 with a positive value loaded negatively in this factor. A high score on this
style reflects a maternal communicative pattern in which the mother's concern with
providing information to her child gives the off-spring little opportunity to hold the
speaking tum.
Factor 3. Directing: This communicative style is comprised of commands and
warnings, negation and criticism of the child's verbal and physical behaviour, attention
devices and repairs. A high score on this style is primarily descriptive of a mother who
is mainly engaged in directing the child's behaviour by means of verbal control.

Reliability: internal consistency and stability
In order to investigate reliability, the internal consistency and stability of the three
communicative styles were determined.
Cronbach's alpha's were calculated to assess the internal consistency. This resulted
in alpha's of 0.78 (non-intervening), 0.72 (explaining) and 0.69 (directing),
respectively. These are sufficiently high for research purposes (Nunnally & Bernstein,
1994).
Another aspect of the reliability refers to the extent to which measurements are
stable over a period of time. The long- range stability for the three communicative
styles was investigated using a (sub)sample of 34 mother-child dyads and a one year
interval. The Pearson product-moment procedure showed test-retest correlation
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coefficients of r = 0.29 (p = 0.04); r = 0.76 (p < 0.001) and r = 0.76 (p < 0.001) for the
non-intervening, explaining, and directing style, respectively. In general, it can be
concluded that the long range stability of the non-intervening style, though significant,
is relatively low and that of the explaining and directing communicative style is
relatively high.

Relationship between maternal communicative style and child age and gender
To explore differences in communicative style across age and gender of the children a
two-way ANOVA: age (3) χ gender (2) was carried out. Relative to age, three groups
were distinguished. The age of the children in group 1 ranged from 1;11 to 3;0 (n =
30), for group 2 it was 3;0 to 4;0 (n = 26), and for those in group 3 it was 4;0 to 4; 10 (n
= 15).
The mothers' non-intervening, explaining and directing style scores for the children
in these three age groups were then transformed into z-scores and separately
summated. The age by gender pattern of the mothers communicative style is
descriptively illustrated in Figures 1 and 2.
Figure 1. Mean z-scores on the non-intervening, explaining and directing communicative
styles for mothers interacting with their two-, three-, and four-year-old sons.
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Figure 2. Mean z-scores on the non-intervening, explaining and directing communicative
styles for mothers interacting with their two-, three-, and four-year-old daughters.
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The statistical analysis of these data by means of ANOVA, shown in table 4,
indicates that age did not significantly affect the mothers communicative style.

Table 4.

Two-way ANOVA's for age, gender and age by gender interactions.

Age
Non-intervening
Explaining
Directing

1.34
2.40
3.08

F-values
Gender
1.12
6.23*
2.35

Gender χ Age
5.12**
0.15
1.65

*p< 0.05; **p< 0.01

In regard to gender the results indicate that mothers were significantly more likely to
use an explaining style with boys than with girls. In addition, a significant age by
gender interaction effect was found with respect to the non-intervening style. In order
ο explore this interaction effect, a post hoc Newman-Keuls test was performed. This
analysis revealed a significant difference (p < 0.05) between the non-intervening
communicative styles of mothers of boys and girls in the youngest age group. When

36

Communicative styles of mothers
interacting with boys, between the ages of two to three years, mothers displayed a
communicative style that was more non-intervening than that of mothers of female
children.
Relationship between maternal communicative style and linguistic level of the
chUd
The results of Bellinger's (1980) study indicated that mothers' speech appeared to covary to a greater extent with their child's linguistic level than it did with their child's
age. In order to explore the former relationship, Pearson product-moment correlations
were calculated between the communicative style of the mothers and the linguistic
level of the children studied in the present investigation. By means of the Reynell
Language

Development scale, scores of

receptive

and expressive

language

development were obtained. In addition, each child's mean length of utterance in words
(MLU) during the transcribed 10-minutes of spontaneous speech was calculated. This
served as a second measure of the child's expressive language level. The relationship is
summarized in Table 5. There it can be seen that a significant positive correlation
exists between the explaining style of mothers and the receptive language level of their
children. Noteworthy, also, is the presence of a significant negative correlation
between directive style and both the receptive and expressive measures of language.

Table 5.

Pearson product-moment correlations between maternal communicative style and the
receptive and expressive linguistic level of the children.

MLU
Receptive language
Expressive language

Non-inlervening

Explaining

-0.02
0.00
0.01

0.16
0.28*
0.21

Directing
-0.51··
-0.47··
-0.38*·

• ρ < 0.05; ** ρ < 0.01, two-tailed
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Relationship between maternal communicative style and educational level of the
mother
One-way ANOVA 's were carried out on the present data to test if the communicative
styles of the mothers differed in relation to their educational level. To investigate this,
three educational level groups were distinguished. Group 1 contained mothers who had
received a primary and lower general secondary education (n = 37); group 2 contained
mothers with a general secondary education (n = 21) and group 3 was made up of
mothers who had gone to college or university (n = 13). For each style a separate
ANOVA was conducted. The analyses showed the presence of a significant betweengroup difference only for the directing style (F = 3.32, ρ = 0.04). A post hoc NewmanKeuls test revealed that mothers with the highest educational level use a communicati
ve style that is significantly less directing than mothers with lower levels of education
(p < 0.05).

DISCUSSION

One of the aims of this study was to try to determine if mothers display identifiably
different communicative styles in interacting with their normally developing pre
school children. To investigate this issue, an extensive coding instrument was
developed which assessed the structural organization and communicative function of
71 mothers as they interacted with their children in two separate situations. By means
of a factor analysis three meaningful communicative styles were identified. The first
style, non-intervening, is characterized by relatively long intra- and inter-speaker
pauses, low frequency of speaking turns, affirmatives and requests for information and
long monologues. A high score on this style reflects a communicative profile in which
there is no direct pressure from the mother for the child to respond verbally. In order to
pass turns to the child, the mother frequently pauses instead of asking questions. Doing
so, seemingly gives the child the opportunity to prepare and formulate linguistic and
motor plans. The second style, explaining, includes a relatively high rate of talkative-
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ness, high frequency of information giving, labelling, yes-no questions and
interruptions/overlaps, long monologues, and short intra-speaker pause time. Here, a
high score reflects a communicative pattern in which the mother gives the child little
opportunity to take over or hold the speaking-turn. Mother has relatively long speaking
turns, short intra-speaker pauses and she frequently interrupts the child's speaking turn.
The explaining communicative style suggests that the mothers have little concern with
the (verbal) participation of the child. The mother dominates the floor mainly by being
didactic. Directing, the third communicative style revealed by the factor analysis
procedure brought together commands and warnings, negations and attention devices.
A high score on this style is descriptive of a mother who is mainly engaged in restricting the child's behaviour by means of verbal control.
Despite differences in the coding instruments used, sample sizes and the age range
of the children in the present study and in the McDonald and Pien (1982) investigation,
there is some similarity in the communicative styles observed. Specifically, our
directing style shows a strong content resemblance with their directive cluster. Both
contained verbal behaviours such as commands, attention devices, negations, and
repair questions. Both appear to be particularly concerned with control of the child's
physical behaviour. There is also a degree of correspondence between the non-intervening style that we report and McDonald and Pien's conversation-eliciting style. Both
styles seem to promote the child's participation, though the way in which this is
achieved seems to differ. McDonald and Pien's conversation-eliciting style contains
features such as frequent low-constraint questions and brief conversational turns. In
our non-intervening style the mother is more likely to maintain the conversational
topic and pause frequently instead of asking questions. Thus, the two styles seem to
differ in the degree to which mothers play an active role when attempting to engage the
child in conversation. The non-intervening mother might be thought of as adopting a
less directive strategy in the interaction than a conversation-eliciting mother. On the
other hand, the absence of any specific responsive measures in our coding system (e.g.
expansions, extensions, corrections, and repetitions) might have precluded the
identification of a profile in which the mother actively uses the interaction as a
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conversation-eliciting situation.
McDonald and Pien's study did not distinguish an explaining style. Their coding
instrument did not contain any specific explaining or information giving categories.
However, subsequently Olsen-Fulero (1982) observed that in 6 of the 11 mother-child
dyads that the McDonald and Pien study sampled, the interaction evidenced a large
proportion of declaratives. She saw this as evidence of a didactic style. Indeed,
presenting information seem to be the sharing intention of both styles. A major
difference, however, appears to lie in the degree to which the mother dominates the
interaction. According to Olsen-Fulero's description didactic mothers talk relatively
little and show little monologuing, while our explaining style contained a high rate of
talkativeness and long monologues. Olsen-Fulero found their didactic mothers to be
better educated, and she further described them as rather reserved and formal,
interacting with the child almost as if the child were another adult. We, on the other
hand, did not find a relationship between an explaining style and the mothers'
educational level. Instead of exhibiting an adult-adult like interaction, the mothers who
used an explaining style appear to be more concerned with keeping the conversation
going.
In sum, the pattern of results obtained in the present investigation clearly
demonstrate that the mothers studied differ in the way that they interacted with their
children. In many respects, the profiles we discovered are similar to those previously
identified. In other aspects, the three present styles seem to be a refinement of the
classical conversation-eliciting/directive dichotomy. In particular, the conversationeliciting style appears to be a too broad and global characterization of maternal style.
Our data suggest that mothers either keep the conversation going or follow their
children in their conversational attempts.
Another aim of this study was to observe the relationship between the maternal
speech styles that were identified by factor analysis and both mother and child
characteristics. The findings suggest that different patterns of maternal speech style are
associated with differences in the mother's educational level and the child's age, gender
and language level. In part, this was evidenced by the fact that mothers with a high
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level of education were less directing than those with a low level of education. As
noted earlier, this finding contrasts with that obtained by Olsen-Fulero (1982) who
found didactic mothers better educated than 'influencing' (i.e. directive or conversational) mothers, but it is consistent with class differences in maternal conversation
style that have been reported recently in the literature. Hoff-Ginsberg (1991), for
example, reported that the speech of working-class mothers have more frequently
served the function of directing their children's behaviour than did the speech of uppermiddle-class mothers. It is noteworthy in this regard that maternal speech that is used
primarily to direct or control the child's behaviour has been often associated with a
slow rate of language acquisition (Nelson, 1973; McDonald & Pien, 1982; Akhtar et
al., 1991). Some support for this association was found in our data. The directing style
was significantly and negatively related to both receptive and expressive language
level, as measured by means of the Reynell Language Development scale, and the
children's MLU. In contrast, a positive correlation was observed between the
explaining maternal style and the child's receptive language level. Since the explaining
style may be seen as characteristic of mothers who are relatively more talkative and
who monologue more, this finding is consistent with the evidence that the sheer
amount of speech addressed to the child is a positive predictor of vocabulary growth
(Ellis & Wells, 1980; Hoff-Ginsberg, 1990; Huttenlocher, Haight, Bryk, Seltzer &
Lyons, 1991).
Of the other two child-related characteristics studied, age did not appear to be
associated with the speech style of the mother to a significant degree. There was,
however, a significant interaction between gender and the non-intervening style. At the
youngest age level, mothers of boys displayed a communicative style that was more
non-intervening than did mothers of the female children. That is to say that intervention on the part of the mother seems to change with age, depending on the sex of
the child. This is especially interesting in view of the relatively low test-retest
reliability of the non-intervening style which indicates that this style of maternal
speech is less stable over time. Moreover, it is consistent with Bellinger's (1980)
finding that mothers' speech follows a consistent pattern of change as children grows
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older. Our data suggest that these changes are particularly related to those features of
maternal speech that reflect a non-intervening style of conversation. Another genderrelated difference that we found to be statistically significant was that mothers use an
explaining style more with boys than they do with girls. The exact nature of this
difference is not clear and further investigation in needed, especially in view of the fact
that most previous studies failed to find child gender differences in patterns of parent
speech to preschoolers (Golinkoff & Ames, 1979; Barnes et al., 1983; Huttenlocher et
al., 1991; Pratt, Kerig, Cowan & Cowan, 1992).
As a final note, some limitations in the methodology must be noted in interpreting
the findings of this study. First, as is true in every study, the issue of general izability of
results can be raised. Here, the generalizability of the three styles across situations and
populations deserves special attention. This because several studies have shown that
the type of situation influences verbal communication (Della Corte et al., 1983;
Schodorf & Edwards, 1983; Hoff-Ginsburg, 1991; Kertoy & Kluppel Vetter, 1995). In
order to enlarge generalizability we observed maternal communicative behaviour in
both a free-play and a structured situation. The fact remains, however, that data-collection took place within the confines of a laboratory. It is entirely possible that mothers
exhibit a broader range of communicative behaviours at home than they would in this
setting. Thus, the relatively infrequent occurrence of compliments and permission requests in our sample may be primarily due to the circumstance in which the data were
collected. Still another possibility is that compliments and requests for permission are
less characteristic of the Dutch mother than, for example, the American mother.
Evidence for cross-cultural differences in interaction style supports this interpretation
(Blount and Padgug, 1977). Another methodological consideration concerns the issue
of directionality raised in the introduction. There we pointed to the reciprocal nature of
conversation and the possibility that the way mothers talk to their children may be
influenced by the children's own language ability. The mothers' style might also be
affected by social and cognitive characteristics of the children (Barnes et al., 1983;
Bates, Bretherton & Snyder, 1988). These and other variables need to be
experimentally manipulated to explore their effect on the interaction style of mothers.
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Until their possible influence is directly determined, bidirectional effects and the role
of these variables on the relationship between maternal speech and children's language
development will remain at issue. Nevertheless, because two of the three styles
identified in this study appeared relatively stable over time, we feel relatively secure in
concluding that substantial and reliable differences in conversational style among
mothers emerged from the present data. Of course, what is important about such
differences is what they may imply for the child's language development. As we have
indicated previously, future research should focus on determining if there is a causal
relationship between the maternal speech styles identified in the present investigation
and the speech and language development of children.
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Appendix.
Definitions of Variables
Structural variables
1
Talkativeness the total number of syllables spoken by the mother during 10 minutes of
conversation
2
Turns the total number of mother speaking turns A tum is defined as a string of one or more
utterances emitted by the mother that are not separated by an utterance from the child
3
Monologuing the total number of syllables spoken by the mother divided by the total number of
turns
4
Intra-speaker pause time the total pause duration within a turn of the mother divided by the total
number of pauses within a tum
5
Inter-speaker child-mother (CH-M) pause time the total pause duration between child-mother
tum exchanges divided by the number of child-mother tum exchanges
6
Inter-speaker mother-child (M-CH) pause time the total pause duration between mother-child
turn exchanges divided by the number of mother-child turn exchanges
7
Interruptions the total number of interruptions by the mother divided by the total number of
child-mother tum-exchanges
8
Overlaps the total number of overlaps by the mother divided by the total number of childmother tum-exchanges
Functional variables
1
Yes-no questions questions eliciting a yes or no response from the child (Is that a car')
2
Simple information requests requests seeking relative simple information of the child (What
colour has the flower'')
3
Complex information requests requests seeking relative complex information (Why is that car
driving like that 9 , Tell me what you have done today 7 )
4
Repairs questions eliciting whole or partial repetition of child's previous utterances (Huh 9 )
5
Permission requests statements seeking acceptance for an action of the speaker (Shall we play
with the cars 9 )
6
Commands statements directing the physical behavior of the child (Give me the pencil. You sit
down)
7
Warnings statements inhibiting the child's physical behavior (Watch out, Don't ever do that
again)
8
Attention devices statements eliciting the child's attention (Look', William', See that thing
here 9 )
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9.
10.
11.
12.
13.
14.
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Labelling: naming people, objects, actions or feelings that are present in the immediate situation
(That's a car; I take the ball; You are thirsty).
Information giving: explaining actions, objects and referring to ob-jects, events that are not
present in the immediate situation (With the red key you can open the red door; Remember,
David has the same fire engine).
Affirmatives: statements that agree with a previous utterance or action of the child and utterances
that encourage the child completing something he is doing (Yes; hmhm; You can do it).
Compliments: giving explicit positive feedback on the behavior of the child (That's good; Well
done).
Negation: statements denying the Childs previous utterance or action (No, that's wrong).
Criticism: giving explicit negative feedback on the behavior of the child (You're not nice; Stupid
boy).
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ABSTRACT
Theorists have increasingly suggested that both speech-motor and linguistic factors are
involved in the etiology of stuttering. This contention has been supported by findings
which tend to indicate that youngsters who stutter have a slower speech rate and are less
linguistically skilled than nonstutterers. However, no inferences can be drawn from these
findings as to the nature or the causation of this disorder. This is because the aforementioned findings might be a result rather than a cause of the disorder. In order to clarify the
directionality issue a multi-year prospective study was undertaken that involved 93 preschool children with a parental history of stuttering.
At the initial session none of the high-risk children sampled was regarded as having a
stuttering problem. One year later, 26 children were classified as stutterers. Statistical
analyses revealed that prior to the onset of stuttering these children did not differ from
the other youngsters studied with respect to either their receptive or expressive language
abilities. However, their rate of articulation was significantly faster. The latter finding is
taken to mean that the children who developed stuttering were not limited in speechmotor ability. Rather, their fluency failures are seen as a result of a relatively high
articulation rate. It is noteworthy, in this regard, that the rate of the high-risk children
who continued to be viewed as nonstutterers was slower than that previously reported for
youngsters of their age. This suggests that the slower rate served as a buffer against
fluency breakdown.

INTRODUCTION
Central to a number of recent theories of stuttering is the assumption that both speechmotor and linguistic factors are involved in the etiology of the disorder (e.g. St.Louis,
1979; Van Riper, 1982). Various speech-motor and language studies have been carried
out to test the assumed relationship between these factors and stuttering. With respect to
speech-motor behavior, the evidence suggests that stuttering is associated with deficits in
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the individual motor subsystems involved in speech as well as in the coordination
between these subsystems (Peters & Starkweather, 1990). Still more, comparative
studies have shown that the speech-associated motor responses of adult stutterers are
generally slower and more variable than those of nonstutterers (Adams, 1984; Janssen &
Wieneke, 1987). Reaction time studies also suggest that the lag is found both in the
preparation or programming and in the physiological execution of their motor system for
movement (Peters, Hulstijn & Starkweather, 1989).
Though the speech-motor studies of adult stutterers have most often shown them to
respond more slowly than nonstutterers do, this has not been the case with children; here
the results have been equivocal. In some studies the results have been significant while in
others they have not. Though Meyers and Freeman (1985) observed that pre-schoolers
who stutter have a significantly slower speech rate than those who do not, Richardson
(1985), Kelly and Conture (1992) and Ryan (1992) found no difference in their speaking
rate. Moreover, these contrasting findings do not stand alone. The results that relate to
other acoustic measures like voice onset time (VOT), vowel duration, voice initiation
(VIT) and voice termination time ( V i i ) are also inconclusive. Though Adams (1987),
for example, observed that stuttering children have longer segment durations and slower
voice onset times than nonstuttering youngsters do, other researchers have not found a
significant difference in VOT and segment durations (Zebrowski, Conture & Cudahy,
1985). Similarly, while some researchers have reported significant between-group
differences in the VIT and VOT of stuttering and nonstuttering children (Cross & Luper,
1979,1983), others have not (Murphy & Baumgartner, 1981; Winkler & Ramig, 1986).
The equivocal nature of the data that have resulted from comparative investigations of
children who do and do not stutter are not limited to those that concern speech-motor
behaviors. The studies that have been undertaken to investigate the role of linguistic
factors in stuttering have also produced inconsistent findings. In this regard, the results of
some studies suggest that children who stutter are generally less skilled linguistically
than normally fluent children are. This is because they usually develop language skills
more slowly than nonstutterers do and tend to use simpler linguistic structures than their
fluent peers do (Kline & Starkweather, 1979; Wall, 1980). However, Ratner and Sih
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(1987) did not find that the children who stutter differed significantly in overall language
performance from their nonstuttering peers.
The data from other studies have also made it apparent that care needs to be taken in
commenting on between-group differences in the overall linguistic skills of stuttering
and nonstuttering children. This is because of results of investigations like those of Byrd
and Cooper (1989). They found that though children between the ages 5 and 9 who
stutter were delayed in expressive language, they did not differ in receptive language
from age-matched nonstutterers. This finding was supported by the observation of Ryan
(1992) that most of the significant differences between pre-school stuttering and nonstuttering children related to the expressive aspect of language.
The reported tendency of young stutterers to be delayed in their expressive language
skills is generally interpreted as being a result rather than a cause of their disordered
fluency. It is seen as a reflection of the stutterers attempt to simplify their verbal responses as a means of coping with either anticipated dysfluency or the presence of fluency
failure (Byrd & Cooper, 1989; Starkweather, 1987). This interpretation has flourished
despite disparate results, like those of Westby (1979), who failed to find a significant
difference in the expressive vocabulary of stuttering and nonstuttering children.
Though the aforementioned post-onset cross-sectional studies may be useful in
generating hypotheses, it is questionable as to whether or not they are of much use in
gaining knowledge about factors involved in the etiology of stuttering. Even if speechmotor and language studies consistently showed stutterers to differ from nonstutterers,
the question would remain open as to whether the differences are the cause or result of
the disorder. In order to address this issue and to test the assumptions that have been
generated about the role of these variables, the results of longitudinal studies are needed.
Unfortunately, data are lacking in regard to the speech-motor and linguistic functioning
of children prior to the onset of stuttering. This is so for children of both sexes even
though it would not be at all surprising to find gender differences in relation to these
variables (Ryan, 1992; Walker, Archibald, Chemiak & Fish, 1992).
It was the absence of the aforementioned longitudinal data that led to the present
study. Because of the void, a prospective study was undertaken in which both male and
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female children with a family history of stuttering were studied for several years. The
long term objectives of the longitudinal project were to gain knowledge about the
relation between genetic, physiological, linguistic and environmental factors relating to
the onset and development of stuttering among children whose fluency is at risk. The
children studied were considered to be at risk because investigations have shown that
approximatlely 20% of youngsters with a family history of stuttering are likely to
become stutterers (Kidd, 1977; Kidd, Kidd & Records, 1978; Van Praag & Janssen,
1980; Kidd, Heimbuch & Records, 1981). In all likelihood, also, a majority of these
stutterers would be male children (Kidd, Kidd & Records, 1978; Yairi & Ambrose,
1992).
The current report presents data from the first year of a three year study of the speechmotor and linguistic skills of young children, considered to be at risk relative to fluency
because of a family history of stuttering. One of the objectives of this investigation was
to assess the speech-motor and linguistic skills of all of the sampled children in order to
compare the skills of those who later develop into stutterers, with those who continued to
be viewed as nonstutterers. Another objective was to explore further the relationship
between gender, speech-motor and linguistic skills, and the onset of stuttering.

METHOD
Subjects
The subjects of this study were 93 monolingual, Dutch speaking, pre-school children.
Each of them came from a different family in which one or both of the parents was a
diagnosed stutterer. The stuttering parents, whose children participated in this study,
were located through outpatient referrals from pediatricians and speech-language
pathologists.
When the study began the 93 children (45 boys and 4β girls) who made up the
subjects sample were between the ages of 23 and 58 months (M = 39 months, SD = 9).
At that time none of them were viewed as stutterers by their parents or displayed signs of
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stuttering.
Sixty-five of the children in the study had a stuttering father, 23 a stuttering mother,
and 5 had both a stuttering father and a stuttering mother. Both the children's pediatrician and the parents reported all of them were of normal intelligence and had no history
of communication disorders. In addition, each of the participating children passed a pure
tone audiometrie hearing screening.

Procedures
Before both the initial test session and the follow-up, 1 year later, the parents were asked
to report on their child's fluency by filling out the Disfluency Questionnaire (Kloth,
Janssen & Kraaimaat, 1989). This 10-item questionnaire measured, on a 5 point Likert
type scale that ranged from 'never' to Very often', the extent to which normal (5 items),
borderline (2 items) and stuttering types of speech disruption (3 items) were displayed at
home during the previous 2 months.
Data collection for the initial test session and the year end follow-up of the children
took place at the Department of Phoniatrics of the University Hospital of Utrecht. Two
rooms separated by a one-way screen mirror were used. The subjects' room contained a
selection of age-appropriate toys (e.g. two telephones, a bucket with small toys; Fisher
Price farmhouse, tea-set), a Sony TC-158SD audiotape recorder and a Grundig LC-290H
video camera. In the observation room, there was a Philips VHS video recorder (type
HQ-VR-722), a JVC color video monitor (type TM-210PS-K) and a remote control for
the video camera.
At the start of the two test sessions, each of which lasted approximately two hours, a
speech pathologist assessed the language development of the children by means of the
Dutch versions of the Reynell Language Development Scale (Reynell, 1983; Bomers &
Mugge, 1989) and the Peabody Picture Vocabulary Test (PPVT) (Dunn, 1965; Manschot
& Bonnema, 1978). Then, each child's spontaneous speech was video recorded during
30 minutes of free-play with the mother. During this play period, the mother was instructed to converse and play with her child as she would at home.
Minutes 3 through 13 of each child's taped conversation with the mother, during the
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initial and follow-up test sessions, were transcribed by a trained coder. The lO-minutes
conversations were separated into utterances using the Golinkoff and Ames (1979)
criteria. That is to say, an utterance was defined as a string of words that communicated
an idea, were bound together by one breath and that was intended to be continuous.
Utterances were separated by pauses longer than Is.
The transcripts and the video tapes also were used to note the specific types of speech
disruption that each child exhibited during the 10 minutes of conversation with his or her
mother. The fluency failures observed were categorized as follows: normal disfluencies,
defined as revisions, interjections, non-tense silent pauses, phrase repetitions, or slow
whole word repetitions; borderline disfluencies, defined as slow, non-tense sound or
syllable repetitions; and stuttering dysfluencies, that is rapid sound or syllable repetitions,
and tense silent or oral prolongations. Percentages of normal disfluent, borderline
disfluent and stuttering-like dysfluent words were calculated by dividing each of these
forms by the total number of words spoken by the child.

Data analysis
Language skills. For each subject, age equivalent scores for receptive language development were obtained from the Reynell and the PPVT test procedures and for expressive
language development from the Reynell. These scores were transformed into standard
score equivalents. In addition, each child's mean length of utterance (MLU) during the
transcribed 10 minute spontaneous speech periods was used as a measure of their expressive language skill. MLU was determined by dividing the total number of non-repeated
words spoken by the child by the number of utterances. One-word utterances, stereotypical (e.g. thank you) or noninteractive phrases (counting and singing) were not a part of
the data analysis (Brown, 1973).
Speech-motor skills. In order to assess the children's speech-motor skills, an acoustical
temporal analysis was performed on the first 10 perceptually fluent utterances, made by
each of them during spontaneous speech, that was equal to their individual mean length
of utterance. MLU utterances that had poor audibility were not selected. The utterances
were recorded at a sampling rate of 10 kHz and displayed as a time waveform with a
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duration of 2 s. Each utterance was measured from the onset of the periodic waveform
of the first vowel or voiced consonant to the offset of the periodic waveform of the last
vowel or voiced consonant. The simultaneous playback of the audio signal facilitated the
identification of the onset and offset of the periodic waveform. Within an utterance,
pause duration was defined as the absence of spectral energy between two words that
exceeded 250 ms. Duration of each utterance in ms was automatically calculated following the positions of the cursors on the waveform. Also determined were the number of
syllables within the measured utterances.
Articulation rate was calculated by dividing the duration of the utterances by the
number of syllables that they contained. These values were then converted to syllable
rate per second. The mean and standard deviation of the utterance durations across the 10
studied were computed for each subject. From these analyses, the children's mean
articulation rate was derived. Articulation rate was defined as the duration in syllables
per second of an utterance exclusive of pauses. Intra-subject variability in this measure
was determined from the coefficient of variation which was derived from the standard
deviation divided by its mean (Kent & Fomer, 1980).

Reliability
Intrajudge and inteijudge reliability for identifying and classifying the type of fluency
failures were calculated by the first and third author from a random selection of 10% of
the speech samples using the Sander agreement index (Sander, 1961). Intrajudge
reliability for identifying and classifying fluency failures was 93%. Inteijudge reliability
was 92%.
Inteijudge reliability for the articulation rate measures were calculated from a random
sample of 5% of the rate measures. Thus, 50 utterances were re-measured by a trained
independent examiner. A Pearson's product moment correlation applied to these
measures of rate revealed a coefficient of +.92.
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RESULTS

At the time of the initial session, none of the 93 children were reported by their parents to
display stuttering dysfluencies and no such fluency failures were observed by the experimenters. However, at the follow-up session 1 year later, 26 children met the pre-set
criteria that classified them as stutterers. Specifically, their parents had to indicate on the
Disfluency Questionnaire (Kloth et al, 1989) that stuttering types of disfluency were
often or very often displayed at home and both parents had to regard their child as a
stutterer. For 16 of these 26 children, stuttering forms of disfluency also were observed
in the child's speech during the follow-up session. The remaining 67 children were
classified by their parents as normally fluent speakers who did not have a stuttering problem. Stuttering disfluencies were not evidenced by any of these children during the 1year follow-up session.
The gender and the pre-onset mean age at initial testing of the 26 who, on follow-up 1
year later, were considered to be stutterers (i.e. experimental subjects) and the 67 who
were not (i.e. control subjects), are shown in Table 1.

Table 1. Gender and pre-onset age of the experimental and control subjects
Experimental subjects
M
SD

Control subjects
M
SD

Male
Female

16
10

3;5
3;1

;ii
;9

29
38

3;6
3;2

;8
;ii

Total

26

3;3

;io

67

3;4

;10

There it can be seen that 16 of the experimental subjects were male and 10 were
female. The mean age of the males was 3 years and 5 months and that of the females was
3 years and 1 month. The control group consisted of 29 males with a mean age of 3 years
and 6 months and 38 females with a mean age of 3 years and 2 months. The two groups
did not differ to a statistically significant extent with respect to either age (t=.34, p=.74)
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or gender (Chi-square= 2.5, p=.ll).
Table 2 shows the age-adjusted means and the standard deviations by gender for the
initial speech-motor and linguistic measures of the experimental and control subjects. As
can be seen, the former subjects showed, descriptively, a somewhat faster articulatory
rate than the control group but much the same speech-motor variability.

Table 2. Age adjusted means and standard deviations for initial speech-motor and linguistic measures
of the experimental (n=26) and control subjects (n=67).
Experimental subjects
Male
M
SPEECH-MOTOR
Articulation rate
Variability art.rate

Female
M

SD

Control subjects
Male
M

SD

Female
M

SD

SD

3.70
.23

.61
.08

3.84
.20

.41
.05

3.46
.20

.56
.05

3.53
.23

.56
.09

LANGUAGE RECEPTIVE
Reynell
.12
PPTV#
108.35

1.04
13.38

.06
102.12

.89
15.51

-.01
109.39

.90
16.70

.30
106.24

.72
15.49

LANGUAGE EXPRESSIVE
Reynell
-.24
MLU
4.19

.91
.99

-.49
4.04

.91
.77

-.22
4.66

1.02
1.02

.08
4.40

.69
1.25

# PPVT-scores were available for only 18 of the experimental and 53 of the control subjects.

To test for statistically significant differences between the subject groups, the sexes
and for group by gender interaction each dependent measure was analyzed by means of a
two-factor analysis of variance. Since the sample sizes were unequal a regression
procedure was used (SPSS, Tabachnick & Fidell, 1989). And, because age was found to
correlate significantly with the speech-motor and MLU measures, it was used as a
covariate in the analyses of these variables. The results of the analyses are shown in
Table 3.
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Table 3.

Two-factor analyses of (co)variaiice for groups, gender and group by gender interactions.
Two-way ANCOVA F-values
Covariate
Age

SPEECH-MOTOR
Articulation rate
Variability art.rate

50.71 * *
16.26**

LANGUAGE RECEPTIVE
Reynell
PPTV
LANGUAGE EXPRESSIVE
Reynell
MLU

61.16**

Group

Gender

Group χ Gender

8.28**
.02

3.06
.01

.22
3.56

.30
.24

.87
1.02

.87
.30

1.69
3.56

.33
1.74

1.94
.09

* p<.05; ** p<.01

With respect to the articulatory rate, across gender, the between group F-value shown in
Table 3 indicate that, at the time of initial contact, the articulation rate of the children
who a year later were categorized as stutterers differed significantly from that of the con
trol children. That is to say that prior to showing signs of stuttering they had significantly
faster articulation rates than the children who on follow-up continued to be seen as nonstutterers.
As the descriptive data relative to the variablity of articulation rate suggested, the
groups did not differ to a statistically significant extent. Similarly, the group-by-gender
interaction failed to reach statistical significance. This is consistent with the fact that the
boys, who a year later were viewed as incipient stutterers, were only slightly more varia
ble in their articulation rate during the initial test session than the girls who, on followup, would be similary categorized. It is noteworthy, however, that the opposite was the
case for the non-stuttering control group.
With regard to pre-onset linguistic skills, the between group F-values found in Table 3
make it apparent that the receptive language ability of the children who on follow-up
were considered to be stutterers did not differ significantly from that of the control
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subjects on either the Reynell or the PPTV. The groups also failed to show a significant
difference with respect to either the Reynell or the MLU measures of expressive
language.

DISCUSSION

Ninety-three children with a parental history of stuttering were the subjects of this
prospective study. Though, initially all were viewed as nonstutterers, follow-up a year
later revealed that 26 were then regarded as stutterers. This finding is consistent with the
genetically based high-risk hypothesis that has been proposed over the years in relation
to children of stutterers (Andrews & Harris, 1964; Van Praag & Janssen, 1980; Kidd,
1977; Kidd, Heimbuch & Records, 1981). Of those children who came to be seen as
stutterers, 16 were male and 10 were female. This yielded a male-to-female ratio of 1.6:1
which is larger than that found by Yairi (1983) in a younger group of stuttering children
(1.2:1) but smaller than the estimated 4:1 ratio among adult stutterers (Bloodstein, 1987).
The main question of this study was whether or not the speech-motor and language
skills of children whose fluency is at risk are related to the development of stuttering.
The strongest result of this prospective study is that the pre-onset articulatory rate of the
26 children who on follow-up a year later were considered to be stutterers, differed from
that of the 67 who continued to be viewed as nonstutterers. Specifically, their pre-onset
articulation rate was significantly faster than that of the control children. The two groups
did not differ in the variability of their articulation rate, however.
In contrast, research with adults who stutters has shown them to be consistently
slower and more variable in the initiation and execution of speech movements (Adams,
1984; Janssen & Wieneke, 1987; Peters, Hulstijn & Starkweather, 1989). A relatively
high variability has been thought to be indicative of a less well developed speech-motor
system (Kent & Fomer, 1980; Chemiak & Schneiderman, 1986). This, together with the
slower speaking rate among adult stutterers, has led researchers to theorize that stuttering
is the result of organismic limitation. However, the current finding of a higher pre-onset
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articulatory rate among those who were later seen as stutterers and the absence of a
between-group difference in variability is inconsistent with this hypothesis. Rather, the
finding of a relatively high pre-onset articulation rate among the experimental subjects is
more in line with Bloodstein's (1987) notion that high speaking rates can result in
stuttering and with Starkweather's (1987) suggestion that stuttering among children may
result from a rate that exceeds their motor-control capacity. To the extent that this is the
case, at least for the group of genetically vulnerable children studied, a mean articulatory
rate of 3.75 syll/s would seem to have been too fast for them to maintain normally fluent
speech.
Of interest with respect to the aforementioned hypotheses is whether or not the mean
pre-onset articulation rate of the high-risk children who were later seen to be stutterers
deviates from that of a reference group of children who do not stutter. In this regard,
Walker, Archibald, Chemiak and Fish (1992) found the mean articulation rate of
normally fluent 3 and 5 year children, to be 3.82 syll/s and 4.28 syll/s, respectively. For a
group of nonstuttering boys, who ranged in age from 4 to 5 years and 10 months, Meyers
and Freeman (1985) reported a mean articulation rate of 4.04 syll/s. These normative
data, for English speaking children, are comparable to those of Dutch youngsters (Haselager, Sliss & Rietveld, 1991). The mean articulation rate of a group of 5 year old
children was found to be 4.03 syll/s. These normative data would seem to suggest that it
is the capacity and not the articulatory rate of the experimental subjects that is deviant.
For these children, that is, even a relatively slow articulatory rate apparently exceeded
the threshold needed for the maintenance of fluency. Consistent with this is the fact that
the pre-onset mean articulation rate of the high-risk group of children that did not show
signs of stuttering on follow-up was 3.45 syll/s. This rate is notably slower than that of
the 3-year old, normally fluent children in the Walker et al. (1992) study. Possibly then,
it was the relatively slow speech of our 3-year old nonstutterers that served as a protective factor against fluency breakdown.
The present study was also directed at the pre-onset receptive and expressive language
skills of both stutterers and nonstutterers. The results suggest that before onset, the
children who later were considered to be stutterers were not different from the at-risk
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children who remained nonstutterers with respect to either their receptive or expressive
language skills. This would seem to indicate that language deficiency was not an
etiologic factor for those high-risk children who were seen as stutterers by the time they
reached approximately 4 years of age. This does not, however, preclude the possibility
that language difficulties may be of influence in later onset or that it might not affect the
persistence of stuttering. Follow-up evaluations of the high-risk children that were the
subjects of this multi-year longitudinal investigation will shed some light on these issues.
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ABSTRACT
This portion of a multiyear prospective study was designed to investigate the
communicative style, speaking rate and language complexity of 93 mothers of
preschool children with a parental history of stuttering. At the initial session none of
the children sampled was regarded as being a stutterer. One year later, 26 of the
children were classified as stutterers. Statistical analyses revealed that prior to the
onset of stuttering the mothers of these children did not differ from the mothers of the
children who continued to be seen as nonstutterers with respect to either
communicative style or speaking rate. The only significant difference between the two
groups of mothers was the complexity of their language. The pre-onset mean length of
utterances (MLUs) of the mothers of children who later came to be regarded as stutterers were significantly shorter than those of the mothers whose children continued to
be viewed as being fluent. These findings suggest that the communicative behavior of
mothers of normally fluent children do not contribute to the development of stuttering.

INTRODUCTION
Various theorists have taken an interactionistic position with regard to the etiology of
stuttering (e.g., Van Riper, 1982; Brutten & Shoemaker, 1967; Bloodstein, 1987;
Starkweather, 1987). They have proposed that both organic and environmental factors
influence the susceptibility to stuttering. However, interactionist theorists have differed
regarding the amount of variance explained by each set of factors and their
predisposing, eliciting and maintaining role.
With respect to environmental factors, special interest has traditionally been given
to the relationship between the communicative behavior of parents and their children's
speech disruptions. A basic assumption has been that the negative and demanding
attitude that parents may display with regard to their child's communicative behavior
induces negative emotion that makes their offspring more vulnerable to speech
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disorganization. This posited relationship between parental behavior and fluency
failure has had a notable influence on clinical practice (e.g., Peters & Guitar, 1991;
Starkweather, Gotwald & Halfond, 1990; Wall & Meyers, 1984). Many programs for
treating preschool stutterers involve modification of parent-child verbal interactions
(Egolf, Shames, Johnson & Kasprisin-Burelli, 1972; Stephenson-Opsal & Bernstein
Ratner, 1988; Guitar, Kopff Schaefer, Donahue-Kilburg & Bond, 1992). Specifically,
clinicians advise parents to use shorter and less complex syntax, and slow their rate of
speech and tum-taking (Nelson, 1986; Conture, 1990).
Attempts to study the relationship between the communicative behavior of parents
and stuttering in their children have included the use of conversational analysis. In this
regard, Kasprisin-Burelli, Egolf and Shames (1972) and Mordecai (cited in Meyers &
Freeman, 1985c) found that parents of stutterers displayed more negative verbal
interactions and interrupted their child more frequently than did parents of nonstutterers. Mothers of stuttering children also were found to make more use of demands,
requests and commands (Langlois, Hanrahan & Innouye, 1986) and to talk faster than
mothers of nonstutterers (Meyers and Freeman, 1985a).
Conversational analysis has not however, consistently led to the finding of dyadic
differences between the parents of stuttering and nonstuttering children. Meyers &
Freeman (1985b, 1985c), for instance, found that mothers of stuttering and nonstuttering children did not differ significantly from each other in either the number of
negative statements or in the frequency with which they interrupted their children. In
addition, Weiss and Zebrowski (1991) failed to find between-group differences in the
conversational assertiveness or responsiveness of parents of stuttering and nonstuttering children. Moreover, Kelly and Conture (1992) failed to find a difference in the
speaking rates, mean length of utterance, and interrupting behaviors of mothers of
stutterers and nonstutterers.
The equivocal nature of the data that has resulted from studies employing
conversational analysis makes it hard to draw a clear-cut conclusion regarding the
influence of parental communicative behavior on the fluency failures of children who
stutter. In part, this is because of the amalgam and high number of dependent variables,
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the low sample sizes and the selection of parent-child dyads that include children who
are in therapy for stuttering. In part, also, it may be because in these studies genderrelated parent-child interactions have not been considered. This despite the fact that
theorists who take an environmental position often assume the existence of a cultural
difference in the treatment of the sexes. This is examplified by Johnson and associates
(1959) who hypothesized that a difference exists in the manner in which parents
perceive, evaluate and react to hesistancies in the speech of boys and girls. Similarly,
Goldman (1967) among others, has assumed that there are greater environmental
pressures on the male than on the female child. To the extent that differences of this
kind exist, the variability in the aforementioned studies should have been limited by
controlling the gender of the children.
But, even if the available studies had clearly shown the existence of an association
between parental communicative behavior and stuttering, they would not have
provided evidence that the former is associated with its emergence. This could only be
adressed through prospective studies. It was the need for an investigation of this kind
that led to a three year study of the communicative behavior of mothers of young children whose fluency was considered to be at risk because of a parental history of stuttering. One of the objectives of this investigation was to assess the communicative style,
speaking rate and language complexity of all of sampled mothers and to compare the
behavior of those mothers whose children later become stutterers with those whose
children do not. Another objective of the study was to explore the relationship between
the gender of the at-risk children and the communicative behavior of their mothers.
The current report presents data from the first year of this multiyear investigation.

METHOD
Subjects
The subjects of this study were 93 monolingual Dutch speaking mothers and their preschool children. The mothers who participated in this prospective study were selected

66

Communicative behavior of mothers prior to the onset
because they and/or their husband had a history of stuttering. Of the 93 mothers, 28
were diagnosed as stutterers. The remaining 65 mothers each had a husband who had
been diagnosed as a stutterer. The mothers who were brought to the attention of the
experimenters by area pediatricians (36%), by the Dutch Association of Stutterers
"Demosthenes' (23%) and by speech-language pathologists (41%) were naive as to the
purpose of this study.
The 93 children (45 boys and 48 girls) sampled were between the ages of 23 and 58
months (M=39.0 months, SD=9.0 months) at the onset of this investigation. Both their
pediatrician and their parents reported them to have normal intelligence and to be normally developing children. All of the participating children had demonstrated that they
functioned within age-related normal range for receptive and expressive language
(Kloth, Janssen, Kraaimaat & Brutten, 1995). And, each of the participating children
passed a pure-tone audiometrie hearing screening.
At the beginning of this prospective study none of the 93 children were thought by
their parents to be stutterers. In addition, no stuttering forms of disfluency were
observed by the experimenters at the time the children were first evaluated. However,
at the follow-up session one year later 26 children met the preset criteria that led them
to be classified as incipient stutterers. Specifically, both parents had to regard their
child as a stutterer and had to indicate on the Disfluency Questionnaire (Kloth, Janssen
and Kraaimaat, 1989) that stuttering forms of speech disruption had often or very often
been evidenced at home during the previous two months.1

The parents of the

remaining 67 children neither viewed them as stutterers nor reported the presence of
stuttering disfluencies. They continued to be seen as normally fluent children. The
mothers of these 67 children served as the control group in this study. The
experimental group consisted of the 26 mothers whose children had developed stuttering during the year under the study.

'This ten-item questionnaire measured on a five-point Likert scale, thatrangedfrom never
to very often, the extent to which normal (5 items), borderline (2 items) and stuttering type
disfluencies (3 items) were displayed at home.
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Procedure
Data collection during the initial test session and in the follow-up one year later, took
place at the Department of Phoniatrics of the University Hospital of Utrecht. Two
rooms separated by a one-way mirror were used. The subjects' room contained a
selection of age-appropriate toys (e.g., telephones, a bucket with small toys, a FisherPrice farmhouse, a tea-set), a Sony TC-158SD audiotape recorder, and a Grundig LC290H video camera. In the observation room there was a Philips VHS video recorder
(Type HQ-VR-722), a JVC color video monitor (type TM-210PS-K) and a remote
control for the video camera.
Each of the mothers, whose interactions were videorecorded during 30 minutes of
free play with their children, was instructed to converse and play with her child as she
would at home. Ten minutes of each of these conversations were transcribed by a
trained coder. The transcription began at the third minute of videotaping to allow for a
2-minute long 'warm-up' period. Later, the transcribed conversations were separated
into utterances using the Golinkoff and Ames (1979) criteria, in which an utterance is
defined as a string of words that communicate an idea, are bound together by one
breath, are intended to be continuous and are separated by pauses longer than one
second. The transcriptions were checked by two judges. When there was disagreement
about an utterance, it was removed from the sample.

Data analysis
Communicative style. Each of the mother's transcribed utterances was analyzed in
accord with a pragmatic instrument (Kloth, Kraaimaat & Janssen, 1993) that was based
on ethnomethodology (Garfinkel, 1974; Sacks, Schegloff & Jefferson, 1974) and
speech act theory (Austin, 1962; Searle, 1969). This instrument made it possible to
assess the mother's communicative interaction with her child on two levels. The first
level which relates to the structural organization has reference to the amount of speech
and mean length of turns, the mean duration of pauses within and between turns, and
the frequency with which the mother interrupted her child. The second level involves
the assessment of the communicative function of mothers' speech. As such, the utte-
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ranees were coded based on their communicative intent regardless of syntactic structure. This taxonomy included communicative functions such as commenting, making requests, providing information, praise, commands and warnings.
Previous research involving principal component analysis has shown that the
communicative behaviors of mothers, as they talked with their child, factored into
three styles. These were labeled non-intervening, explaining and directing (Kloth,
Kraaimaat & Janssen, 1993). The loading for the non-intervening communicative style
included total number of speaking turns, monologuing, mean duration of inter- and
intra-speakers pauses, requests for information, and affirmatives. A high score on this
style was seen as reflecting a communicative pattern in which there is no direct pressure from the mother on the child to respond verbally. The explaining communicative
style brought together the total number of syllables, monologuing, mean duration of
intra-speaker pauses, total number of interruptions and overlaps, labelling, information
giving, and yes-no questions. It paints the picture of a mother who is primarily
concerned with providing information to her child in a way that gives the child little
opportunity to take over or hold the speaking turn. The directing communicative style
was comprised of commands and warnings, attention devices, negations and criticisms,
and repairs and reflective questions. It is primarily descriptive of a mother who is
mainly engaged in directing her child's behavior by means of verbal control.
The individual non-intervening, explaining and directing style score for each of the
mothers studied was first transformed into z-scores. Subsequently, the separate zscores belonging to each of the 3 communicative styles were summated.2
Speaking rate. In order to assess the mothers' speech rate an acoustical temporal
analysis was performed on 10 clearly audible and perceptually fluent utterances of
each mother during spontaneous speech. For each mother, three 6-syllable utterances,
four 7-syllable utterances, and three 8-syllable utterances were selected. The selected
utterances were recorded at a sampling rate of 10 kHz and were displayed as a time
waveform with a duration of 10 s. Each utterance was measured from the onset of the
2

For more details about the psychometrics of the pragmatic instrument see Kloth et al., (1993).
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periodic waveform of the first vowel or voiced consonant to the offset of the periodic
waveform of the last vowel or voiced consonant. The simultaneous playback of the
audio signal facilitated the identification of the onset and offset of the periodic
waveform. The absence of spectral energy between two words within an utterance that
exceeds 250 ms was defined as pause duration. Durational measures in milliseconds
were automatically calculated by the software following the position of the cursors on
the waveform.
The number of syllables within a measured utterance was also determined. Speaking
rate was calculated by dividing the duration, inclusive of pauses, by the number of
syllables. These values were converted to syllable rate per second. The means and
standard deviations of the utterance durations across the 10 sampled utterances were
then computed for each subject. From these data the mothers' mean speaking rate was
derived.
Language complexity. Mean length of utterance (MLU) served as a measure of the
mothers' language complexity. MLU was determined by dividing the total number of
words in the 10-min sample of mother-child communication by the total number of
utterances. Words were counted according to Brown's rules (1973). One-word utterances, fillers, stereotypical phrases, counting and singing were not considered in the
analysis.

Reliability
Interjudge reliability of the pragmatic instrument in the scoring of the structural
organization and the communicative functions was assessed by having two trained
judges analyze 20 randomly chosen 10-min samples of the mothers' speech. The initial
determination made by the senior author was compared with that of an independent
examiner who was a graduate student in speech-language pathology. The Kappa agreement index obtained was .89.
Interjudge reliability of the speaking rate was determined from a random sample of
5% of the speaking rate measurements. Specifically, 50 utterances were re-measured
by a judge who was a graduate student in phonetics. A Pearson's product moment
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correlation applied to the rate measures of the two judges revealed a coefficient of .92.

RESULTS
The mean age of the 26 mothers whose children showed signs of stuttering one year
after the onset of the study (i.e., experimental group) was 33.3 years (SD=4.9). The
mean age of the 67 mothers whose children, at the time of the follow-up, continued to
speak in a normally fluent fashion (i.e., control group) was 31.10 years (SD=4.1). The
two groups of mothers did not differ significantly with respect to age (t=1.19; p=.24).
The experimental group contained 10 mothers who stuttered and 16 who did not. In
the control group 18 mothers were stutterers; the remaining 49 mothers were
considered to be nonstutterers. There were no significant differences in the number of
mothers who stutter in the two groups (Chi-square=1.23; p=.26).
The educational level of the mothers in the experimental and control groups was
assessed by means of a 5-point Likert scale ranging from primary school to university.
No significant difference in the educational level between the two groups was found
(Chi=square= 1.96; p=.38). In addition, the two groups did not differ with respect to
either the age (t= .34; p=.74) or the gender of their children (Chi-square=2.5, p=.ll). In
the experimental group 16 of the children were male with a mean age 3 years and 5
months, and 10 were female with a mean age of 3 years and 1 month. The control
group consisted of 29 boys (mean age 3 years and 6 months) and 38 girls (mean age 3
years and 2 months).
Table 1 presents the pre-onset means and standard deviations specific to the
communicative style, speaking rate and language complexity of both the mothers
whose children came to be viewed as stutterers and those who did not.
To test for statistically significant differences between the groups, each dependent
measure (i.e., communicative styles, speaking rate and language complexity) was
analyzed by means of a two-factor analysis of variance. Because the sample sizes were
unequal, a regression approach (SPSS, Tabachnick and Fidell, 1989) was used. And,
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because age of the children was found to correlate significantly with both the directing
style (r=-.24; p< .01) and MLU (r=.36; p< .01), it was used as covariate in the analyses
of these variables.
As indicated, one factor represented the classification of the child as either a
stutterer or a nonstutterer. The other factor represented gender. The results of the twofactor analysis of variance (ANOVA) are shown in table 2.

Table 1.

Means and standard deviations for communicative style, speaking rate and language
complexity of the mothers of normally fluent children who on follow-up, a year later, were
viewed as stutterers or nonstutterers.
Mothers of children
regarded as stutterers

Mothers of children
regarded as nonstutterers

Male
n=16
M

Male
n=29
M

COMMUNICATIVE STYLE*
Non-intervening
.77
-.37
Explaining
Directing
-.86

Female
n=10
M

SD

SD

Female
n=38
M
SD

SD

4.16
4.50
2.61

-1.14
-.76
2.11

4.65
2.19
3.58

-.02
.59
.05

4.15
2.31
2.84

5.78

.76

5.77

.40

5.71

.55

5.83

.66

LANGUAGE COMPLEXITY
MLU
4.94

.59

4.54

.83

5.29

.63

5.02

.58

SPEAKING RATE
Speaking rate

-.35 3.48
.23 4.10
-.49 2.89

The between-group F-values shown in Table 2 indicate that, at the time of the initial
contact, when all of the children were considered to be normally fluent, the mothers of
those who at follow up, one year later, were considered to be stutterers only differed
significantly from the mothers of the children who continued to be seen as
nonstutterers with respect to their language complexity. More specifically, the mothers
of the stutterers had significantly shorter MLU's (F(l,89)=7.69) p<.007) than the
mothers of the children later seen as nonstutterers. They were not discemably different
regarding either their style of communicating with their children or the speed with
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which they spoke to them.
With respect to communicative style and speaking rate, similar findings were
obtained for gender. As the F-values in Table 2 indicate, the main effect for the
childrens' gender was not found to be statistically significant. In addition, the mothers
language complexity did not differ significantly for the sexes. Thus, contrary to what
might have been expected given past assumptions, the mothers did not communicate
with their sons in a notably different way than they did with their daughters.

Table 2.

Two-factor analysis (ANOVA) for Groups (mothers of children who came to be viewed as
stutterers or who on follow-up continued to be seen as nonstutterers) Gender of the
children and Groups by Gender interaction.
Covariate
Age
(1,89)

df

Two- way ANOVA F-values
Group
Gender
(1,89)

(1,89)

Group χ Gender
(1,89)

COMMUNICATIVE STYLE
Nonintervening
Explaining
Directing

-

5.90·

.01
1.37
.56

.85
.24
.01

.72
.00
7.07*

SPEAKING RATE
Speaking rate

-

.01

.41

.18

2.52

.26

LANGUAGE COMPLEXITY
MLU
;

14.80··

7.07**

p< .05; *·Ρ< .01
The only significant interaction effect found was the group-by-gender interaction for

the directing communicative style (F(l,89)= 6.52. ρ < .01). In order to explore this
interaction effect a post hoc Newman-Keuls test was performed. This analysis revealed
a significant difference (p < .01) between the communicative style of the mothers prior
to the time some of their daughters came to be seen as stutterers and others did not.
During initial experimental session, the mothers of the girls later viewed as stutterers
displayed a communicative style that was more directing than that of the mothers of
daughters whose speech at the time of the follow-up was not viewed as problematic.
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DISCUSSION

This study of high-risk children represents an attempt to explore the possible relationship between maternal communicative behavior and the onset of stuttering. So far,
experimental evidence on the association of certain maternal behaviors and the
emergence of stuttering has come from studies comparing mothers of children who
already stutter with mothers of nonstutterers. In the present study data regarding the
communicative style, speaking rate and language complexity of the mothers of
normally fluent, though high risk, children were analyzed to determine if they could be
used as predictors that would distinguish those who develop stuttering from those who
do not.
The main result of this prospective study is that the communicative style and
speaking rate of the mothers sampled did not show evidence of serving as factors
contributing to the development of stuttering among children whose fluency is at risk.
There were no statistically significant differences in either communicative style or
speaking rate between the mothers of those children who later developed stuttering
behavior and the mothers whose children continued to be viewed as nonstutterers.
Only with respect to language complexity, as measured by mean length of utterance
(MLU), did they differ to an extent that exceeded chance. When first seen, the mothers
of the children who were later considered to be stutterers displayed significantly less
language complexity when communicating with their children than the mothers of the
children who remained nonstutterers. This finding is opposite to that which would be
expected if, as some theorists have suggested, the language complexity of parents
makes a child more vulnerable to dysfluent speech (Starkweather, 1987).
The results relative to the sexes of the children also proved to be inconsistent with
the theoretical position that parent-child relationships are gender related. At least with
respect to the variables under study, there was not a significant gender effect for either
communicative style, speaking rate or language complexity. Mothers appear to interact
with boys and girls in a similar way. Because in the present study one third of the
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mothers sampled considered themselves to be stutterers, it would not be unreasonable
to speculate that this would influence the way they would verbally interact with their
child. Previous research has suggested that adult stutterers are less skilled than are
nonstutterers, especially in relation to regulating sequential and cooperative elements
of the conversation (Krause, 1978; Richardson & Brutten, 1983, 1984; Richardson,
1984). Yet, post hoc analysis of our data by means of ANOVA revealed only one
significant difference between stuttering and nonstuttering mothers. The mothers who
stuttered used a more explaining style. They monopolized the conversation.
Seemingly, they were relatively unconcerned about their child's participation in the
conversation.
The finding that the mothers who stuttered used a style that is more explaining than
mothers who did not stutter may be attributable to their difficulties with regulating
conversation. If, then, the two groups of mother-child dyads studied differed significantly in the number of stuttering mothers, this might well confound the present
finding that the communicative style of the mothers whose children came to stutter did
not differ from those who continued to be normally fluent. This was not the case,
however. The distribution of mothers who stuttered in the two dyads did not differ
statistically (Chi-square = 1.23; p=.26).
The finding that the mother's communicative style and speaking rate were not
involved in the development of stuttering may be limited to at risk children, that is, to
children whose mother, father or both had a history of stuttering. Possibly, the fact that
the style and rate of the two groups of mothers did not differ was because they were
well aware that communicative stress is not conducive to fluent speech. Thus, it is
possible that the absence of a statistically significant difference in the pre-onset
communicative behaviors of the mothers of stutterers and nonstutterers is a function of
this knowledge and the resulting care that such parents take to avoid stressing their
child communicatively. If this is indeed the case, the generalizability of the conclusion
that mother's communicative behavior does not play a crucial role in the onset of
stuttering would be limited. It would be justified only with regard to mothers whose
children are at risk because she and/or her husband stutters. On the other hand, an

75

Chapter 5
interactionistic model would suggets that if communicative stress is an influential
factor in the onset of stuttering, it would likely be demonstrated among in high-risk
children. In any event, within the limits of the present study, the findings do not
support the contention that communicative style and speaking rate are useful predictors
of the onset of stuttering. It remains to be seen if other parental variables, ones not
brought to test in this investigation, are associated with the emergence of stuttering.
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A longitudinal study
ABSTRACT
In this prospective study, 26 of the 93 preschool children with a parental history of
stuttering who began to stutter were compared at preonset and 1 year later with those
of a matched group of 26 children who continued to be seen as nonstutterers. These
two groups of at-risk children were compared in terms of the development of their
articulatory and language skills and in terms of the communicative style and speaking
behaviors of their mothers. At preonset, the children who started to stutter demonstrated a faster articulatory rate than those who remained fluent. One year later,
however, this difference was no longer statistically significant. The two groups of
children did not differ in their linguistic skills at either of these time periods.
Moreover, the communicative style and speaking behaviors of the mothers of the
children who later began to stutter did not differ from that of the mothers of children
who did not either prior to or after the onset of stuttering. This suggests that these
variables did not contribute to the onset of stuttering or to its course.

INTRODUCTION
This study is one part of a longitudinal study in which 93 preschool children, born in
families with a stuttering father and/or mother, were observed for several years. Offspring of this kind are especially at risk for developing stuttering (Kay, 1964; Kidd,
Heimbuch & Records, 1981; Ambrose, Yairi & Cox, 1993). The children studied were
between 2 and 5 years of age (M=39 months, SD=9.0) when the investigation began.
At that time, their speech was regarded by their parents and the experimenters as
normally fluent. As previously reported 26 (28%) of the 93 participants began to
stutter in the course of the first 2 years of this research project (Kloth, Janssen, Kraaimaat & Brutten, 1995a,b). During this 2-year period the remaining 67 children
continued to speak in a normally fluent fashion.
While our earlier reports presented data on early prediction of stuttering, this study
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follows the children and their mothers over a period of 1 year in order to see if the
development of the articulatory and language skills of the children under study and the
communicative and speaking behaviors of their mothers discriminated between the
children who initially were fluent speakers but who later began to stutter and those
who continued to speak fluently.
Overall, during preschool years, the speech and language skills of children develop
rapidly (Peters & Guitar, 1991), and it is in this period that stuttering usually begins
(Bloodstein, 1995). In addition, there is evidence that children who stutter score more
poorly than their nonstuttering peers in regard to the age at which their first word and
sentence are produced, the level of receptive vocabulary, mean length of utterance, and
expressive and receptive syntax (Andrews & Harris, 1964; Murray & Reed, 1977;
Kline & Starkweather, 1979; Wall, 1980; Byrd & Cooper, 1989; Ryan, 1992).
Moreover, comparative studies have demonstrated that children who stutter have
slower speech movements (Meyers & Freeman, 1985a; Adams, 1987) and show a
higher incidence of articulation disorders than nonstutterers do (Andrews & Harris,
1964; Williams & Silverman, 1968; Meyers & Freeman, 1985a; Yaruss, LaSalle &
Conture, 1995). However, as previously reported (Kloth et al. 1995a), we did not
found any differences in this respect between children who would later stutter and
those who would continue to speak fluently. Only articulation rate appeared to be
significantly related to the onset of stuttering. Unexpectedly, the pre-onset articulation
rate of the children at risk who later began to stutter was significantly faster than that
of the children who continued to be fluent (Kloth et al., 1995a).
The aforementioned discrepancy between our findings and those of comparative
studies in which children who stutter were found to speak at a slower rate and to use
simpler linguistic structures than nonstutterers, led us to hypothesize that once our
preschoolers began to stutter, their rate of speech and their rate of language development would be damped. If this is the case, it would suggest that the slower speech
movement and the retardation in measured language development is a result of stuttering rather than evidence for limited speech-motor and /or language capacity.
In a similar vein, this study explored whether or not mothers of children who
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developed stuttering show specific changes in their communicative and speaking
behavior which are not present among mothers whose children continue to speak
fluently. Comparative parent-child interaction studies have indicated that mothers of
stutterers make more use of demands, requests and commands (Langlois, Hanrahan &
Innouye, 1986) and talk faster than mothers of nonstutterers (Meyers & Freeman,
1985b). However, our pre-onset findings indicated that mothers of children who later
began to stutter did not differ with respect to communicative behavior and speaking
rate from the mothers of those children who continued to speak fluently (Kloth et al.,
1995b). If a difference between the mothers only appears after the onset of stuttering, it
might be because their children's stuttering behavior altered their interactional patterns.
The current report presents updated longitudinal data on the 26 children who began
to stutter and 26 who did not during the course of this study. The normally speaking
children were selected from the remaining 67 children who continued to speak in a
normally fluent fashion to match the 26 children who began to stutter in terms of sex
and age. The object of this investigation was to assess the articulatory and linguistic
skills of the children and the communicative and speaking behaviors of the mothers at
the start of the study when all the 52 children were fluent speakers and 1 year later
when 26 children were classified as stutterers.

METHOD
Subjects
Fifty two of the 93 preschool children who were the subjects of the original
investigation were the subjects in the present study. These children had a stuttering
father and/or mother and all demonstrated normal development as reported by both
their pediatrician and their parents. At the beginning of the study, none of the
participating children were reported by their parents as stuttering, and no stuttering
forms of speech disruptions were observed by the experimenters. Moreover, each of
the participating children passed a pure tone audiometrie hearing screening.
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During the second and/or third follow-up assessment 26 children met the criteria
that led them to be classified as stutterers. Both parents regarded their child as a stutterer and indicated on the Disfluency Questionnaire (Kloth, Janssen & Kraaimaat, 1989)
that at least one stuttering form of speech disruption had frequently or very frequently
been evidenced at home during the previous two months. For 21 of these 26 children,
stuttering forms of dysfluency were also observed in the speech sample of the child
during the test session1'. Fourteen of the children were male and 12 were female. They
ranged in age from 23 to 63 months, with a mean age of 37 months.
Twenty-six high-risk children were matched for gender and age with those who
were classified as stutterers. These control subjects were viewed as normally fluent by
their parents and no stuttering forms of dysfluency were observed during the follow-up
assessments. That is to say, they did not meet the criteria required to be regarded as a
stutterer2'.
There were no significant differences between the groups of stuttering and
nonstuttering subjects on mother and family variables, such as mothers age, years of
education, number of stuttering mothers, number of siblings, and birth order.

Procedures
Data collection procedures for the initial and follow-up test sessions, recording
environment and equipment were similar to those previously reported (Kloth et al.,
1995a,b). Each test session lasted approximately 2-hours and took place at the
Department of Phoniatrics of the University Hospital of Utrecht. Two rooms separated
by a one-way mirror were used. The room in which the subjects were observed
contained a selection of age-appropriate toys (e.g. two telephones, a bucket with small
toys; Fisher Price farmhouse, tea-set), a Sony TC-158SD audiotape recorder and a
Grundig LC-290H video camera. In the control room there was a Philips VHS video
recorder (type HQ-VR-722), a JVC color video monitor (type TM-210PS-K) and a
remote control for the video camera.
At the start of each test session a speech pathologist assessed the language development of the children by means of the Dutch versions of the Reynell Language
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Development Scale (Reynell, 1983; Bomers & Mugge, 1989) and the Peabody Picture
Vocabulary Test (PPVT) (Dunn, 1965; Manschot & Bonnema, 1978). Then, 30 min of
free-play interaction between mother and child were videorecorded. Prior to this play
period, the mother was instructed to converse and play with her child as she would at
home.
Ten minutes of each of the mother-child taped conversation, during the initial and
follow-up test sessions, were transcribed by a trained coder. The transcription began at
the third minute of videotaping allowing for a 2-min long "warm-up" period.
Subsequently, the 10-min conversations were separated into utterances using the
Golinkoff and Ames (1979) criteria, that is to say, an utterance was defined as a string
of words that communicated an idea, were bound together by one breath and, was
intended to be continuous. Utterances were separated by pauses longer than Is. The
transcriptions were checked by two judges. When there was disagreement about an
utterance, it was removed from the sample.

Measurements: Child variables
Language skills. For each subject, age equivalent scores for receptive language
development were obtained from the Reynell and the PPVT test procedures and for
expressive language development from the Reynell. In addition, each child's mean
length of utterance (MLU) transcribed during the 10-min spontaneous speech periods
was used as a measure of their expressive language skill. MLU was determined by
dividing the total number of non-repeated words spoken by the child by the number of
utterances.

One-word utterances, stereotypical (e.g. thank you) or noninteractive

phrases (counting and singing) were not a part of the data analysis.
Articulatory skills. In order to assess the articulatory skills of the children, an acoustical temporal analysis was performed on the first 10 clearly audible and perceptually
fluent utterances, made by each of them during spontaneous speech. Utterances were
selected that were equal to their individual mean length of utterance. The utterances
were recorded at a sampling rate of 10 kHz and displayed as a time waveform with a
duration of 2 s. Each utterance was measured from the onset of the periodic waveform
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of the first vowel or voiced consonant to the offset of the periodic waveform of the last
vowel or voiced consonant. The simultaneous playback of the audio signal facilitated
the identification of the onset and offset of the periodic waveform. Within an utterance,
pause duration was defined as the absence of spectral energy between two words that
exceeded 250 ms. Duration of each utterance in milliseconds was automatically calculated by the software following the positions of the cursors on the waveform. Also
determined were the number of syllables within the measured utterances.
The subjects articulation rate was calculated by dividing the duration of their
utterances, exclusive of pauses, by the number of syllables that they contained. These
values were then converted to syllable rate per second. The mean and standard deviation of the utterance durations across the 10 studied utterances were computed for each
subject. From these analyses, the mean articulation rate of the children was derived.
Intra-subject variability was determined from the coefficient of variation which was
derived from the standard deviation divided by its mean (Kent & Forner, 1980).

Mother variables
Communicative style. Every transcribed utterance of the mothers was analyzed in
accord with an interaction-analysis method developed by the authors (Kloth, Janssen &
Kraaimaat, 1993; Kloth, Janssen, Kraaimaat & Brutten, 1998). This instrument made it
possible to assess the mother's communicative behavior on two levels. The first level,
which relates to structural organization has reference to measures such as the amount
of speech, mean length of turns and pause durations between and within turns. The
second level involves the assessment of the communicative function of mother's
speech. Utterances were coded based on their communicative intent regardless of syntactic structure. This taxonomy included communicative functions such as commenting, making requests, praise, commands and warnings.
Previous research (Kloth et al., 1998) involving principal component analysis has
shown that the communicative behaviors of mothers talking with their children,
factored into three styles, namely a non-intervening, explaining and directing style.
The non-intervening style reflects a communicative pattern in which there is no direct
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pressure from the mother on the child to respond verbally. The mother indirectly
encourages the child to take over and hold the speaking turn. The explaining style
describes the mother who is primarily concerned with providing information to her
child. Finally, the directing style is descriptive of a mother who is mainly engaged in
directing her child's behavior by means of verbal control. The individual scores on the
separate variables of the coding instrument for each of the mothers was first transformed into z-scores. Then, the z-scores belonging to each of the three communicative
styles were summated.
Speaking behavior. Speaking rate and language complexity served as measures of the
mothers' speaking behavior. For each mother, three 6-syllable utterances, four 7syllable utterances, and three 8-syllable utterances were selected and subjected to the
same acoustical temporal analysis as described above. The speaking rate of the
mothers was calculated by dividing the duration of the utterance, inclusive of pauses,
by the number of syllables. These values were converted to syllable rate per second.
The means and standard deviations of the utterance durations across the 10 sampled
utterances were then computed for each mother. From these data the mean speaking
rate of the mothers was derived.
The measure of language complexity was derived by dividing the total number of
words in the 10-min mother's speech sample by the total number of utterances.

Reliability
As previously reported the interjudge reliability for the articulation and speaking rate
measures was acceptably high (Kloth et al., 1995a). Similarly, interjudge reliability of
the instrument to assess the mother's communicative behavior had also been previously
reported and found highly satisfactorily (Kloth et al. 1998).
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RESULTS

Child variables
In Table 1 the means and the standard deviations of the articulatory and linguistic skill
measures are presented for the stuttering and nonstuttering children at initial testing
and at the follow-up test session 1 year later.

Table 1.

Means and standard deviations of the childrens articulatory and linguistic skill measures
for the stuttering (n=26) and nonstuttering children (n=26) at initial and follow-up test
session 1 year later.
Initial session
stuttering
nonstuttering
children
children
M
SD
M
SD

Follow-up session
stuttering
nonstuttering
children
children
M
SD
M
SD

ARTICULATORY SKILLS
Articulation rate
Variability art.rate

3.68
.21

.50
.07

3.45
.20

.42
.05

4.23
.29

.58
.08

4.16
.25

.62
.06

LANGUAGE RECEPTIVE
Reynell
PPTV#

40.73
43.62

12.93
14.14

41.23
46.17

10.50
13.56

55.27
61.96

13.97
13.08

54.65
62.92

12.91
13.05

LANGUAGE EXPRESSIVE
Reynell
MLU

36.92
4.11

9.64
.89

39.72
4.50

10.01
.88

52.72
5.28

15.15
.95

53.38
5.47

12.26
.74

# PPVT-scores were available for only 24 of the experimental and 24 of the control subjects.

Table 1 shows that for all the children under study the articulation rate became faster
and their receptive and expressive skills increased, 1 year after initial testing. In order
to test for statistically significant differences between the subject groups, over time and
for time-by-group interaction each dependent measure was analyzed by means of a
univariate two-factor analysis of variance, with repeated measurements on the time
factor that involved the initial and follow-up sessions. Since age was found to correlate
significantly with the children's speech-motor and linguistic measures it was used as a
covariate in the analyses of these variables. The results of the analyses are shown in
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Table 2.

Table 2.

Two-factor repealed measures analysis of (co)variance for lime, group and lime by group
interactions.
Covariate
Age

Time

F-value

Group

Time χ Group

ARTICULATORY SKILLS
Articulation rate
Variability art.rate

18.08**
4.33*

71.84**
.11

2.66
.49

1.31
.51

LANGUAGE RECEPTIVE
Reynell
PPTV

79.98**
35.56**

187.06**
226.26**

.40
.03

.30
.00

LANGUAGE EXPRESSIVE
Reynell
MLU

78.68**
48.15**

171.66**
87.62**

.21
2.05

.63
.75

* p<.05; ** P<.01
With the exception of the variability of articulation rate, significant time effects
were obtained on all the children's measurements. One year after the initial test session
both their articulation rate as well as their receptive and expressive linguistic skills
increased significantly.
The absence of a significant group and a significant group-by-time effect indicates
that the development of the articulatory and linguistic skills of the youngsters who
began to stutter followed the same pattern than that of the nonstuttering control group.
With respect to preonset and postonset articulatory rate, the descriptive data in Table 1
showed that the youngsters who later became stutterers had a faster rate of articulation
than the children who remained fluent. A post-hoc one-factor analysis of covariance
indicates that the preonset between-group difference was significant (F=8.56, p=.00).
However, this was not the case with respect to the postonset articulation rate (F=.86,
p=ns). It follows from this that the degree to which the rate increased over the 1-year
test period was less for the children who developed stuttering symptoms than it was for
those who continued to speak fluently.
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Mother variables
Table 3 presents the means and standard deviations of the communicative and
speaking behaviors for the mothers of the stuttering and nonstuttering children at the
initial and at the follow-up test session, 1 year later.

Table 3

Means and standard deviations of the mothers' communicative and speaking behavior
measures for the stuttering (n=26) and nonstuttering children (D=26) at initial and followup lest session, 1 year later
Follow-up session
nonstuttering
stuttering
children
children
SD
M
SD
M

Initial session
stuttering
nonstuttering
children
children
M
SD
M
SD
COMMUNICATIVE STYLE
Non-intervening
Explaining
Directing

-29
-45
17

4 25
3 66
3 38

-29
-36
-17

3 86
3 21
2 68

-23
33
-11

4 97
500
2 57

07
-14
25

4 42
3 78
2 79

SPEAKING BEHAVIOR
Speaking rate
Language complexity

5 72
4 78

55
70

5 59
509

44
65

5 63
509

64
91

5 81
5 33

66
74

Table 4 Two-factor repeated measures analysis of (co)variance for time, group and time by group
interactions

Covanate
Age
COMMUNICATIVE STYLE
Non-intervening
Explaining
Directing

210

SPEAKING BEHAVIOR
Speaking rate
Language complexity

8 07**

F-value
Time

-

10
173
04

-

49
6 92**

Group

Time χ Group

02
04
01

05
53
107

04
2 08

3 18
11

*p<05, **P<01

In order to test for statistically significant differences between the subject groups,
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over time, and for time by group interaction each dependent measure was analyzed by
means of a univariate two-factor analysis of variance, with repeated measurements on
the time factor. Because the age of the children was found to correlate significantly
with the mothers directing style and language complexity, age was used as a covariate
in the analyses of these variables. The results of these analyses are summarized in
Table 4.
As can be seen in Table 4 only the measurement of the language complexity of the
mothers reached the level of significance. More specifically, the language complexity,
as measured by MLU, increased for both groups of mothers, 1 year after initial testing.
No significant time effects were found with respect to the mother's communicative
style and speaking rate. With respect to the communicative and speaking behaviors of
the mothers no significant group, and group-by-time effects were found.

DISCUSSION

Fifty-two children with a parental history of stuttering who were viewed as nonstutterers at the start of the study participated as subjects. Data from these at-risk children
resulted from an initial test session when all the children were fluent and a follow-up
session 1 year later. Through systematic periodic observation 26 children who
remained fluent and 26 children who developed stuttering were prospectively
identified.
One question explored by this study was whether or not the children who began to
stutter differ from those children who continued to speak fluently with regard to the
development of their articulatory and linguistic skills. Another was whether or not the
mothers of those children who began to stutter showed specific changes in their
communicative style and speaking behaviors which were not present among those
mothers of the nonstuttering children.
With regard to the development of the articulatory and linguistic skills of the
children under study, our results demonstrated quite clearly that both the children at
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risk who became stutterers as well as those who remained fluent followed the same
pattern of articulatory and linguistic development. That is, the articulation rate and the
receptive and expressive language skills in both groups of children increased as they
became older.
Of special interest is the pattern of development of the articulatory skills in both
groups. This because it was demonstrated in a previous study (Kloth et al., 1995a), that
the preonset articulatory rate of those children who later evidenced stuttering was
significantly faster than that of their nonstuttering peers (Kloth, et al., 1995a). A
different picture presents itself at the follow-up test session when 26 children were
classified as stutterers. At that point of time, the articulatory rate of both the stuttering
and nonstuttering children did not differ significantly. Given our data, it is not clear if
these results are attributable to a slowing down of the articulatory rate of the stutterers,
once they began to stutter, or to a speeding up of the nonstutterers, or to a combination
of both. In any event, our results indicate that our youngsters who began to stutter were
not characterized by limited speech motor skills. This contention is further supported
by the findings of a recent study of Hall and Yairi (1997) in which articulatory rate
was assessed in stuttering children (mean age 43.8 months) and nonstuttering children
(age 41.3 months) at three occasions 12 months apart. They did not find a statistically
significant difference between either the articulatory rate of normally fluent children
and young children at the early stage of stuttering or at subsequent recording sessions
in which they continued to stutter.
A similar conclusion can be drawn with regard to the development of the measured
linguistic skills. The results of the present study suggest that the stuttering and
nonstuttering children folllow the same course of linguistic development. The current
findings do not provide support for either a causative or effective role of language in
relation to stuttering. There is no indication that youngsters who subsequently develop
stuttering are either linguistically impaired (Kloth, et al., 1995a) or develop language
skills more slowly than nonstutterers do. This is supported by the findings of a
longitudinal study of Yairi, Ambrose, Paden and Throneburg (1996). These authors
found that stutterers did score above average on language comprehension and verbal
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expression, measured both soon after the onset of stuttering and one year later.
Moreover, the stuttering children did not differ from the nonstutterers on language
comprehension and MLU at either of the time periods.
Our results, with regard to the development of articulatory and linguistic skills, are
in contrast with research findings which suggest that stutterers are delayed in their
speech and language development. The assumption that stutterers are retarded in
language skills resulted in most cases from cross-sectional studies in which children
who do and children who do not stutter were studied post-onset (see Nippold, 1990 for
a review). It requires no discussion that a cross-sectional design is an inadequate
method for studying developmental aspects. The longitudinal character of our study
and the study by Yairi and collègues (1996) is more suitable to investigate this matter.
With regard to the communicative and speaking behaviors of the mothers, the results
of the present study indicate that the mothers of the children who came to stutter did
not react differently to the preonset speech of their children than did the mothers of the
children who remained fluent. Furthermore, mothers of the former children did not
change either their communicative style or their speaking behavior after their children
began to stutter. These findings add to our earlier longitudinal data which indicated
that neither the communicative style nor the speaking behavior of the mother
contributed to the onset of stuttering (Kloth, et al., 1995b). Thus, it may be concluded
that the behavior of the mother is not a predictive factor relative to the etiology of
stuttering in high-risk children or influenced by the emergence of stuttering.
Overall, it can be concluded that our high-risk preschoolers who began to stutter
were not delayed in their speech and language development. Furthermore, our results
indicate that the communicative style and speaking behavior of the mothers were not
involved in the cause or course of stuttering. These findings are in line with those of
Cox, Seider and Kidd (1984). Based on data attained by interviews and self-report
inventories they too found no evidence for the occurrence of specific environmental
and developmental predisposing factors for stuttering. In their study the subjects had,
just like in our study, a family history of stuttering. Therefore, the possibility exists
that our results may be limited to a subgroup of stuttering children; that is to say,
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children who are genetically vulnerable to developing this form of dysfluent speech.
But, if this is the case, the subgroup is likely relatively large since stuttering is known
to run in families (Andrews & Harris, 1964; Bloodstein, 1995). In this regard, Ambrose et al. (1993) have found that a child who begins to stutter has a 42% chance of
having a stutterer in the nuclear family and a 71% chance in the extended family.
Last but not least, it should be mentioned that our findings may be influenced by the
fact that our data were collected in very young children before and relatively just after
the onset of stuttering. These children are still developing speech and language skills.
At this point of time in our study it is unclear if and how many of these incipient
stutterers recover or develop into chronic stutterers. In other words, it is possible that
our 26 incipient stutterers are not a homogeneous group. Therefore, it may be that at a
later date, when the dysfluent speech of our beginning stutterers becomes a persistent
problem, the contribution of environmental and developmental factors may become
evident. A follow-up study with updated results with respect to those children who
recover from stuttering and to those who continue to stutter is in progress.

1

Stultcnng-like dysduency was defined as within-word dysQuencies thai included fasi sound, syllable and monosyllabic whole word
repetitions, and dysrhythmic phonation involving oral or sileni prolongation Normal disQuencies were defined as polysyllabic word
repetitions, phrase repetitions, inlei]ect!ons, revisions, and incomplele phrases

2

Noie that the present groups of stuttering and nonstuttenng children differ slightly from (hose reported in an earlier study (Klolh et al,
1995a, Kloth et al, 1995b) Two male children were removed from the earlier stuttering sample because the parents' Disfluency
Questionnaire scores did nol meel (he cnlena for stuttered speech Next, two female children, who met the aforementioned cnlena
within the second year of the longitudinal project, were added to the stuttering group Moreover, of Ihe initial group of 67 children
who continued 10 speak fluently, six were removed because of reported stuttering symptoms six years after the start of this project The
precise course of early and late onset and relapse of stultenng during the six year period of this prospective study will be reported
elsewhere
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Persistence and remission
ABSTRACT
This investigation concerns the persistence of stuttering and recovery from it among high-risk
children. At the end of the second year of a 6-years prospective study, 26 of 93 preschool
children with a parental history of stuttering were classified as stutterers. Four years later, 7 of
these children were classified as persistent stutterers and 16 children were classified as
recovered stutterers. The articulatory and linguistic skills of these two groups of children and
the communicative and speaking behaviors of their mothers, were measured before and after
the onset of stuttering. The analysis of these measures revealed that the articulatory skills of
the children and the communicative style and language complexity of the mothers
differentiated the incipient stutterers whose stuttering subsequently became chronic from those
who recovered.

INTRODUCTION
Stuttering may occur at any time during childhood, but it is most likely to onset between the
ages 2 and 5. Many, but not all, children who begin to stutter outgrow the disorder with little
or no professional treatment (e.g. Andrews, Graig, Feyer, Hoddinott, Howie & Neilson, 1983;
Bloodstein, 1995). This phenomenon has been called spontaneous recovery or natural remission. Estimates of remission range from 36 to 79%, depending on the age group on which the
study was conducted (see Bloodstein, 1995). Since most of these estimates are based on the
subject's retrospective reports there is the real possibility of a recall bias. More reliable data,
obtained from longitudinal studies in which stuttering children were followed for several years
from onset or near onset, showed recovery rates of 79% (Andrews & Harris, 1964), 47%
(Fritzell, 1976), 80% (Panelli, McFarlane & Shipley, 1978), and 89% (Yairi & Ambrose,
1992; Yairi, Ambrose, Paden & Throneburg, 1996). A substantial proportion of these remissions occurred within the first year or two after onset without the assistance of formal treatment
(Andrews & Harris, 1964, Yairi & Ambrose, 1992; Yairi, Ambrose & Niermann, 1993).
However, the chance of remission decreased the longer stuttering persisted. Andrews (1984)
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estimate a recovery rate of only 18% for those children who stuttered for 5 years or more.
Recently there have been reports of factors associated with the recovery from or the
persistence of stuttering. Based on the substantial increase of the male-to-female ratio from
almost equal in very young children who stutter (Yairi, 1983; Yairi & Ambrose, 1992) to 4 or
5:1 in older children and adults (Bloodstein, 1995), it would appear that girls are more likely to
recover than boys (Seider, Gladstein & Kidd, 1983; Yairi & Ambrose, 1992; GrinagerAmbrose, Cox & Yairi, 1997). The age of onset also appears to be related to stuttering
chronicity. Yairi et al. (1996) found that onset was later for those children whose stuttering
persisted than for those whose stuttering remitted. They also found that children who
recovered had many more family members who also had recovered from stuttering than those
whose stuttering persisted. This suggested that children with a family history of chronic
stuttering have an increased risk that their stuttering will persist.
It has been assumed that there is a relationship between stuttering and articulatory and
linguistic factors (e.g. Andrews et al., 1983; Bloodstein, 1995). If so, it might be that these
variables would also be related to the persistence of or the recovery from stuttering. However,
little is known about this relationship and, as far as we know, empirical data on the possible
role of temporal speech parameters, for instance articulatory rate, on stuttering persistence and
recovery is lacking. A first attempt to differentiate children who recover from stuttering from
those who do not was recently undertaken by Yairi and colleagues (1996) and Watkins & Yairi (1997). They found that children in both the persistent and recovered group, performed
within the average range on language measures.
There also appears to be limited research data that relates to the possible role of
environmental factors in the persistence or recovery of stuttering. This in spite of the
assumption that environmental factors, especially parental behavior, is influential (Wingate,
1976; Ingham, 1981). Theorists that argue in favor of the contributing role of parents offer
supporting evidence in the form of treatment data which show that their childrens fluency is
increased when their parents are taught to modify their speech behaviors (Egolf, Shames,
Johnson & Kasprisin-Burrelli, 1972; Guitar, Kopff Schaeffer, Donahue-Kilburg & Bond,
1992; Langlois & Long, 1988; Stephenson-Opsal & Bemstein-Ratner, 1988). Zebrowski (1995), for example, observed that changes in speech rate and response-time latency of the parents
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of a child who stutters can enhance the development of speech fluency of some children who
stutter. The question remains open, however, as to whether or not there is a relation between
'natural', not therapeutically manipulated parental speech behavior, and spontaneous recovery.
The present study was part of a multi-year prospective investigation of 93 preschool
children, bom into families with a stuttering father and/or mother (Kloth, Janssen, Kraaimaat
& Brutten, 1995ab). In the course of this longitudinal investigation some of these children
always spoke in a normally fluent manner, some stuttered for a brief period and recovered, and
some evidenced stuttering that was chronic. The articulatory and linguistic skills of the
children whose stuttering persisted and those who recovered as well as the communicative and
speaking behaviors of their mothers were compared to see if these factors differentiate the
members of these two groups.

METHOD
Subjects
Twenty-three of 93 preschool children, who were subjects of a 6 year longitudinal
investigation, participated in the present study. At the beginning of this multiyear project, none
of the parents of these children indicated on the Dysfluency Questionnaire (Kloth, Janssen &
Kraaimaat, 1989) that they displayed stuttering dysfluencies. Moreover, no such fluency
failures were observed by the experimenters. However, two years later 23 children1 met the
preset criteria (see Kloth et al., 1995ab) that classified them as incipient stutterers. Six years
later the parents of these children were asked again to complete the Dysfluency Questionnaire.
In addition, they had to indicate whether or not they regarded their child as a stutterer. At this
time, 7 (5 males and 2 females) (30%) continued to be regarded as stutterers by their parents
(i.e. persistent stutterers), and 16 children (7 males and 9 females) (70%) were no longer
viewed in this way (i.e. remitted stutterers).
The classification of a child as an incipient stutterer was largely based on the judgement of
Onginally, there were 26 families wilh an incipieol stutterer, but 3 families could not be located in the sixth yeai of the study
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the parents. This was because at onset stuttering is likely to be episodic in nature; it may
appear for a few days, then disappear for months and suddenly reappear (Peters & Guitar,
1991). Therefore, clinical judgement runs the risk of underestimation. Parents, however, share
the daily speaking environment of the children and therefore are important observers of daily
changes in the speech of their children. Since at least one of the parents stuttered, it was
assumed that they would be relatively accurate informants (Hedges, Umar, Mellon & Herrick,
1995). To increase the likelihood of accuracy, both parents had to regard their child as a
stutterer and (independently) indicate on the Dysfluency Questionnaire that at least one type of
stuttering dysfluency (i.e. rapid sound or syllable repetition, tense silent or oral prolongation)
had frequently or very frequently been evidenced at home during the previous 2 months. The
parental report that their child displayed stuttering forms of dysfluency were bolstered by
presence of these disruptions in the audio-taped speech samples of 21 of the 23 children in the
experimental group follow-up test session one year after the onset (see Kloth, Janssen,
Kraaimaat & Brutten, 1998, for more details regarding subject identification).
At the beginning of the longitudinal study, 6 years before the issue of remission was
considered, the mean age of the 7 children whose stuttering persisted was 40 months, with an
age range from 32 to 52 months (SD 6.45). At that time the mean age for those children
whose stuttering later remitted was 36 months, with an age range from 25 to 63 months (SD
9.80).
Procedures
Data collection procedures for the initial pre-onset and follow-up post-onset test sessions,
recording environment and equipment were the same as those previously reported (Kloth et
al., 1995ab). At the start of each test session a speech pathologist assessed the language
development of the children by means of the Dutch versions of the Reynell Language
Development Scale (Reynell, 1983; Bomers & Mugge, 1989) and the Peabody Picture
Vocabulary Test (PPVT) (Dunn, 1965; Manschot & Bonnema, 1978). Then, 30 minutes of
free-play interaction between mother-child dyads was videotaped from behind a one-way
mirror. During this play period, the mother was instructed to play and converse with her child
as she would at home.
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Ten minutes of each of the mother-child taped conversation, during the initial and followup test sessions, were transcribed by a trained coder. The transcription began at the third
minute of videotaping so as to allow for a 2-minute long "warming-up" period. Subsequently,
the ten minutes conversations were separated into utterances according to the criteria of Golinkoff and Ames (1979).

Data Analysis: Child variables
Language skills. For each subject, age-equivalent scores for receptive language development
were obtained from the Reynell and PPVT test procedures and for expressive language
development from the Reynell test procedure. In addition, each child's mean length of utterance (MLU) transcribed during the 10-minute spontaneous speech periods was used as a
measure of their expressive language skill. The MLU was determined by dividing the total
number of non-repeated words spoken by the child by the number of utterances. One-word
utterances, stereotype (e.g. thank you) or noninteractive phrases (counting and singing) were
not a part of the data analysis.
Articulatory skills. In order to assess the articulatory skills of the children an acoustical
temporal analysis was performed on the first 10 clearly audible and perceptually fluent
utterances, made by each of them during spontaneous speech. Utterances were selected that
were equal to their individual mean length of utterance. The utterances were recorded at a
sampling rate of 10 kHz and displayed as a time waveform with a duration of 2 s. Each
utterance was measured from the onset of the periodic waveform of the first vowel or voiced
consonant to the offset of the periodic waveform of the last vowel or voiced consonant. The
simultaneous playback of the audio signal facilitated the identification of the onset and offset
of the periodic waveform. Pause duration within an utterance was defined as the absence of
spectral energy between two words that exceeded 250 ms. Duration of each utterance in ms
was automatically calculated by the software that followed the positions of the cursors on the
waveform. The number of syllables within the measured utterances were also determmed. The
articulation rate was calculated by dividing the duration of the utterances, exclusive of pauses,
by the number of syllables they contained. These values were then converted to syllable rate
per second. The mean and standard deviation of the utterance durations across the 10 studied
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utterances were computed for each subject. From these analyses, the children's mean
articulation rate was derived. Articulation rate was defined as the duration in syllables per
second of an utterance excluding pauses. Intra-subject variability was determined from the
coefficient of variation which was derived from the standard deviation divided by its mean
(Kent & Fomer, 1980).

Mother variables
Communicative style. Each of the mother's transcribed utterance was analyzed in accordance
with an interaction-analysis method developed by the authors (Kloth, Janssen, Kraaimaat &
Bnitten, 1998).
Previous research (Kloth et al., 1998) involving principal component analysis showed that
the communicative behaviors of mothers talking with their children, factored into a nonintervening, explaining and directing style. The non-intervening style reflects a communicative
pattern in which there is no direct pressure from the mother on the child to respond verbally.
The mother indirectly encourages the child to take over and hold the speaking tum. In the
explaining style a mother is primarily concerned with providing information to her child.
Finally, the directing style describes a mother who is mainly engaged in directing her child's
behavior through verbal control. The individual scores on the separate variables of the coding
instrument for each of the mothers were first transformed into z-scores. Then, the z-scores of
the variables belonging to each of the three communicative styles were summated.
Speaking behavior. Speaking rate and language complexity served as measures for the
mother's speaking behavior. With regard to speaking rate, three 6-syllable utterances, four 7syllable utterances and three S-syllable utterances were selected for each mother and subjected
to the same acoustical temporal analysis as that of the children, described above. The mother's
speaking rate was calculated by dividing the duration of the utterance, including pauses, by the
number of syllables. These values were converted into syllable rate per second. The means and
standard deviations of the utterance durations across the 10 sampled utterances were then
computed for each mother. The mother's mean speaking rate was derived from these data.
The mother's language complexity was assessed in terms of mean length of utterance
(MLU). The MLU-scores were obtained by dividing the total number of words in the 10-
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minute sample of the mother's speech by the total number of utterances.
As previously reported (Kloth et al., 1995ab), inteijudge reliability for the children's
articulatory and speaking rate measures and the mother's communicative and speaking
behavior were highly satisfactory.

RESULTS

The group of children whose stuttering persisted consisted of 5 males and 2 females. The
group of children whose stuttering remitted was composed of 7 males and 9 females.Although
the rate of recovery among the females was somewhat higher than among males, respectively
82% and 58%, this difference was not statistically significant. Furthermore, the two groups did
not differ significantly with respect to mother's age or years of education.
Table 1 shows the means and standard deviations for the articulatory and linguistic skill
measures of the children and the communicative style and speaking behavior of the mothers at
initial testing and at the follow-up test session one year after onset for the youngsters whose
stuttering persisted and for those who remitted.
In order to test for statistically significant differences between the subject groups, over time
and for group by time interaction, each dependent measure was analyzed by a two-factor
analysis of variance with repeated measures, with age as a covariate. One factor represents the
classification of the child as either a persistent or a remitted stutterer. The other factor
represents time. The results of this analysis are shown in Table 2.
As indicated by the F-values, significant between-group differences were found in the
variability of articulation rate of the children and the language complexity of the mothers. As a
group, those children whose stuttering persisted had a significantly higher variability of
articulation rate than those children who recovered (also see Table 1). Furthermore, the
language complexity of mothers of the 7 persistent stutterers was significantly higher than that
of the mothers of the remitted stutterers. The two groups did not differ with respect to the other
factors under study.
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Table 1. The child and mother variables for the children whose stuttering persisted and for those whose
stuttering remitted.
initial session
persistent
remitted
M
SD
M
SD

1-year after onset follow-up
persistent
remitted
M
SD
M
SD

Child variables
ARTICULATORY SKILLS
Art. rate
Var. art.rate

3.64
.25

.56
.09

3.67
.20

.48
.05

4.57
.23

.54
.05

4.06
.21

.59
.04

LANGUAGE RECEPTIVE
Reynell
PPTV

40.57
42.71

13.58
12.76

40.56
42.81

10.68
14.68

56.86
61.71

15.27
12.49

55.50
60.56

13.41
13.54

LANGUAGE EXPRESSIVE
Reynell
MLU

38.29
4.19

8.79
.84

35.67
3.96

8.15
.73

49.57
4.43

12.09
.94

53.87
4.40

14.12
.65

.90
1.51
-.31

4.76
4.79
2.57

-.95
-1.47
-.09

4.08
3.04
3.69

-1.22
2.35
-.46

5.24
6.71
2.13

-.04
-.42
-.11

5.07
4.21
2.68

5.46
5.30

.28
.89

5.91
4.54

.60
.47

5.37
5.56

.69
.73

5.74
4.90

.66
.98

Mother variables
COMMUNICATIVE STYLE
Non-intervening
Explaining
Directing
SPEAKING BEHAVIOR
Speaking rate
Language
complexity

With respect to group by time interaction, the articulation rate of the children and the nonintervening communicative style of the mothers reached statistical significance. Post-hoc
analyses (a one-factor analysis of covariance) were performed. With regard to the children's
articulation rate these analyses revealed that, at initial testing, before the onset of stuttering the
two groups did not differ significantly. On the other hand, measured at one-year after onset
follow-up, there was a tendency for the children who were later classified later as persistent
stutterers to have faster post-onset articulatory rates (F=3.81, p=.09) than those children who
recovered. With regard to the mother's non-intervening communicative style the post-hoc
analysis revealed that the mothers of the persistent stutterers exhibited a communicative style
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that was significantly less non-intervening after the onset of stuttering than before (F = 9.09, ρ
= .02). In contrast to this, the mothers of those children whose fluency failures remitted
continued to use more or less the same degree of non-intervening communicative behavior,
before as well as after the onset of stuttering in their children.

Table 2. Two-factor analysis of (co)variance with repealed measures for time, group and time by group
interaction.
Covariate
Age
F-value

Time

Group

F-value

F-value

Group χ Time
F-value

Child variables
ARTICULATORY SKILLS
Articulation rale
Variability art.rate

7.62**
.08

25.16**
.08

.52
7.17**

4.27'
.40

LANGUAGE RECEPTIVE
Reynell
PPTV

16.93**
8.92*·

72.43**
73.11**

.50
.28

.14
.08

LANGUAGE EXPRESSIVE
Reynell
MLU

15.19**
7.26**

74.11**
56.00**

.90
.29

4.08
.54

Mother variables
COMMUNICATIVE STYLE
Non-intervening
Explaining
Directing

.25

.67
2.13
.02

.11
2.32
.11

4.24'
.03
.01

SPEAKING BEHAVIOR
Speaking rate
Language complexity

.33

1.07
2.10

2.87
6.31*

.08
.05

* p<.05; ** P<.01

DISCUSSION

Twenty-three children with a parental history of stuttering, who were viewed as non-stutterers
at the start of a six year longitudinal study, were the subjects of the present study. Over time,
these at-risk children exhibited stuttering symptoms.
Six years after the beginning of this investigation the stuttering symptoms remitted in 70 %
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of the sampled children. This was consistent with findings in a study by Yairi and colleagues
(1996). In their pre-school sample about two thirds of the stuttering children recovered. Like
others before them, they suggested that females tend to have a better chance of recovery than
males do (Ambrose, Yairi & Cox, 1993; Seider, Gladstein, & Kidd, 1983; Yairi & Ambrose,
1992). This assumption was mainly derived from the finding that the male-to-female ratio
increases with age from 1,2:1 to 10:1. Our longitudinal data evidenced that 82% of the stuttering females recovered against 58% of the males.
The articulatory skills of the children under study, measured before and soon after the onset
of stuttering, distinguished between those youngsters for whom this behavior would persist or
remit. The children whose stuttering persisted had a higher variability of articulation rate than
those who recovered. The higher variability in articulatory rate in the persistent stutterers is
thought to reflect a less well-developed speech motor system (Kent & Fomer, 1980; Chemiak
& Schneiderman, 1986). The two groups of children did not differ with regard to articulation
rate before the onset of stuttering. However, at the time of the onset of stuttering, the children
whose dysfluencies persisted, produced articulatory movements that were descriptively faster
to an effect that approached statistical significance (p=.09). In other investigations young
stutterers were also found to produce faster articulatory movements in either fluent (Kowalczyk & Yairi, 1995; Pindzola, 1987) or dysfluent speech (Throneburg & Yairi, 1994;
Zebrowski, 1994). These and our findings support the assumption of Conture and colleagues
(1993) who theorized that children who stutter speak faster than their abilities allow.
Our data demonstrated that linguistic skills did not distinguish those for whom stuttering
persisted from those whose stuttering remitted. That is to say, linguistic skills were not
predictors of stuttering persistence or remission among the high-risk children studied in this
investigation. With respect to linguistic skills, our results are not consistent with the findings
of Yairi and colleagues (1996). To a significant extent, they found that chronic stutterers
performed more poor on standardized measures of both receptive and expressive language
skills than did those who recovered. However, Watkins and Yairi (1997) failed to find
differences between a persistent and recovered group of children on 3 measures of expressive
language derived from spontaneous speech samples. Moreover, the descriptive differences
between the data of our study and those of Yairi et al. (1996), if real rather than just apparent
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because of small sample sizes, may be due to design differences involving subject selection
(high-risk children versus incipient stuttering children who were referred to a University
Clinic) and prospective versus retrospective assessment of stuttering onset. More specifically,
the linguistic skills of our subjects were measured before and closely after onset (on average,
the stuttering onset was reported to have begun 2-3 months before the one-year follow-up
visit), while the language tests in the studies of Yairi and colleagues (1996) were administered
at the beginning of their study, when the children had already stuttered for about 8 months, and
one year later.
An important finding of the present study that relates to the issue of chronicity, was that the
behavior of the mother seemed to play a significant role in the persistence of stuttering. The
mothers of the persisted stutterers used more complex language than the mothers of those children whose stuttering remitted. Because this was found to be so before as well as shortly after
the onset of stuttering, the language complexity of mothers may serve as a predictor for stuttering persistence. This supports the assumption of some theorists that the language complexity
of parents makes a child more vulnerable for dysfluent speech (Starkweather, 1987). In
addition, the finding that the mothers of those children whose stuttering remitted used relatively short sentences confirms the supposition that simple language models stimulate fluent
speech (Van Riper, 1982).
Besides the language complexity of the mothers, our findings revealed that the
communicative style of the mother was of influence on stuttering persistence and remission.
The results indicate that while the mothers of those children whose stuttering remitted, did not
change their communicative style after their children began to stutter, this was not the case for
the mothers of the children whose stuttering persisted. Relatively soon after the onset of stuttering, the mothers of the incipient stutterers who later developed into persistent stutterers used
a style that was more intervening than they did before onset. In their conversation with their
children there were more turn-exchanges, shorter pauses between and within turns, more
requests for information and more affirmatives. It would seem that after the onset of stuttering
the mothers of these children exerted more direct pressure to respond verbally than they did
before onset. Before their child began to stutter they encouraged them more indirectly through pausing - to take over and hold the speaking tum. This change in communicative style
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which occured after the onset of stuttering, may well have led to the persistence of stuttering
among these children.
In summary, our findings suggest that the articulatory skills of the children and the
language complexity and communicative style of the mothers play a role in the persistence of
stuttering. Although these findings are intriguing, they should be considered preliminary
because of the small size of the subject groups. Future longitudinal research with a larger
number of subjects is warranted.
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Summary and Epiloque
This thesis presents the results of a longitudinal study, in which both male and female,
monolingual, Dutch-speaking preschool children with a family history of stuttering were
prospectively studied for several years. At the beginning of this longitudinal study all
the children had to be normally fluent speakers. In the course of the project subgroups of
children who continued to speak fluently, children who stuttered for a brief period and
recovered, and children whose stuttering became chronic were prospectively identified.
The objective of this longitudinal project was to obtain knowledge about the influence of
constitutional, developmental and environmental factors on the onset and maintenance of
stuttering among children whose fluency is at risk. With the knowledge gained from the
results presented in the chapters 2-7, the questions posed in the introduction can be
answered as follows:

(a) Do stutterers have more stuttering relatives than nonstutterers, and can the
vertical mode of transmission with sex-limited expression (the sex-modified trait
hypothesis, Kidd, Kidd and Records, 1978) be supported by a Dutch sample of
family data? (chapter 2)
For this purpose, the family histories of 77 male adult stutterers, 29 female adult
stutterers and 94 adult nonstutterers were studied. Data were collected by a self-report
questionnaire and interview on the presence of stuttering at any time in first-degree,
second-degree, and third-degree relatives. The results were indicative of multifactorial
inheritance and confirmed earlier foldings that (1) stutterers had far more stuttering
relatives than non stutterers, (2) males were more affected than females, (3) transmission
from an affected father takes place more frequently to an affected son than to an affected
daughter and, (4) affected mothers transmitted the trait more frequently to sons than to
daughters. No support could be found for Kidd's observation that, compared with males,
females who stutter are more likely to have stuttering relatives. It was concluded that our
findings only partly fit the concept of a sex-modified trait.
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(b) Do mothers display identifiable different communicative styles in their
interaction with their normally developing preschool-age children, and if this is the
case, are these styles differentially related to the child's age, gender, and/or
linguistic level and to the mother's educational level? (chapter 3)
In order to investigate this issue an extensive coding system was developed, which
assessed the structural organization and the communicative function of the speech of 71
mothers as they interacted with their normally developing children. Three maternal
communicative styles were distinguished by means of factor analysis: non-intervening,
explaining and directing. In the non-intervening style there is no direct pressure from the
mother on the child to respond verbally. The explaining mother is primarily concerned
with providing information to her child in a way that gives the child little opportunity to
take the speaking tum. The directing mother is mainly engaged in directing the child's
behavior by means of verbal control.
With respect to the child's features of age, gender and linguistic level the results of this
study indicated that age did not appear to be associated with the speech style of the
mother. There was however a significant interaction between age, gender and the nonintervening style. At the youngest age level, mothers of boys displayed a communicative
style that was more non-intervening than mothers of the female children. Together with
the low test-retest reliability of the non-intervening style this suggests that intervention
on the part of the mother seems to change with age, depending on the sex of the child.
Another gender-related difference that we found to be statistically significant was that
mothers use an explanatory style more with boys than they do with girls. Further
investigation will be required to clarify the exact nature of this difference. With regard to
the relation between the maternal communicative style and the child's linguistic level the
results of this study indicated a significant negative relation between the child's measures
of language level and the directing style. A positive conelation was found between the
explaining maternal style and the child's receptive language level. Since the explaining
style may be regarded as characteristic of mothers who are relatively more talkative and
who monologue more, this finding is consistent with the evidence that the sheer amount
of speech addressed to the child is a positive predictor of vocabulary growth, (e.g. Hoff-
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Ginsberg, 1990; Huttenlocher, Haight, Bryk, Seltzer and Lyons, 1991). Finally, the
results of the study indicated that mothers with a high level of education were less
directing than those with a low level of education. This is consistent with findings of
class differences in maternal conversation style that have been reported in literature.
In sum, it was concluded that the pattern of results obtained in the present
investigation clearly demonstrated that the examined mothers differed in the way they
interacted with their children. Furthermore, our findings suggested that different patterns
of maternal speech style were associated with differences in the child's age, gender and
language level and with differences in the educational level of the mother.

(c) What differences exist between high-risk children who later were classified as
stutterers and those who continued to speak fluently in their pre-onset speechmotor and linguistic skills? (chapter 4)
The speech-motor and linguistic skills of 93 preschool children with a parental history
of stuttering were assessed in order to compare the skills of those who developed into
stutterers later, with those who continued to be viewed as nonstutterers. At the initial
session, none of the high-risk children sampled were regarded as having a stuttering
problem. However, one year later 26 children were classified as stutterers.
Findings of this investigation indicate that the pre-onset articulatory rate of the children
differentiated between those children who became stutterers later and those who
continued to speak fluently. The pre-onset rate of articulation of the 26 children who
were considered to be stutterers on follow-up a year later was significantly faster than
that of the 67 children who continued to be viewed as nonstutterers. This finding, together with the absence of a between-group difference in variability of articulation rate,
was taken to mean that the children who developed stuttering later were not limited in
speech-motor ability. Rather, it was thought that their relatively high articulation rate
serves as a risk factor for the development of dysfluent speech. It is important to
emphasize is that the articulatory rate of the high-risk children who continued to be
viewed as nonstutterers was not only slower than that of our youngsters who developed
stuttering later, but it was also slower than that of a norm group of children without
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speech problems. This suggests that it might be the relatively slow speech of our 3-yearold nonstutterers that served as a protective factor against fluency breakdown. This
hypothesis is in harmony with clinicians who believe that children who stutter may
exceed their optimal rate (Starkweather, Gottwald and Halfond, 1990) and that slow
speech is inductive for fluent speech (Peters and Guitar, 1991).
Statistical analyses revealed that prior to the onset of stuttering, the children who
developed stuttering did not differ from the other youngsters who were studied with
respect to either receptive or expressive language abilities. Furthermore, all the examined
children displayed a development of language abilities near or above normative
expectations. The findings of our study implied that the children's language skills, as
measured by the Reynell, the PPVT and MLU, were not related to the emergence of
stuttering. It has to be mentioned, however, that although no discrepancies were observed in the linguistic development of children who became stutterers later, relative to the
nonstutterers and to normative data, our findings do not preclude the possibility that
other, more specific measures of linguistic competence may yield such differences. In
general there is a growing awareness that the administration of standardized assessment
devices that were developed to diagnose clinical impairment will probably not provide
an adequate answer to the question of comparability of language proficiency in stuttering
and nonstuttering individuals. Recently, Bemstein-Ratner (1997) suggested that the use
of clinical assessment tools may impede our ability to discern possible subtle forms of
linguistic impairment that meaningfully contribute to stuttering. For instance, some
differences in language profiles might be found to be using more syntactically sensitive
measures such as morphological saturation (the degree to which sentential constituents
are inflected) rather than MLU.
In sum, it was concluded that the youngsters who later developed stuttering were not
limited in their speech-motor ability and in their language skills, as compared with those
children who continued to speak fluently.

(d) What differences exist between mothers of high-risk children who were
classified later as stutterers and mothers of children who continued to speak fluent-
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ly in their pre-onset communicative style, speaking rate and language complexity?
(chapter 5)
For this purpose the communicative behavior (i.e. communicative style, speaking rate
and language complexity) of the 93 examined mothers was assessed. The communicative
behavior of the 26 mothers whose children became stutterers later was compared with
that of the mothers whose children remained fluent. Statistical analyses revealed that
prior to the onset of stuttering the mothers of the 26 children, who were classified later as
stutterers, did not differ from the mothers of the children who were continued to be
regarded as nonstutterers with respect to either communicative style or speaking rate.
Noteworthy was the significant difference between the two groups of mothers with
regard to the complexity of language, as measured by the mean length of utterance
(MLU). The pre-onset MLU of the mothers of children who came to be regarded later as
stutterers was significantly shorter than those of the mothers whose children continued to
be viewed as being normally fluent. Because the children, who later became incipient
stutterers, still displayed fluent speech, it is suggested that the relatively simple language
of their mothers, at that point in time, served as a protection against fluency breakdown.
However, further research with more specific and sensitive measures of language
complexity is warranted, as MLU is a rather crude measure of language complexity.
The findings of this investigation suggest that, besides the mother's language
complexity, maternal communicative style and speaking rate were not involved
regarding the onset of incipient stuttering in a positive or negative way. It remains to be
seen, however, if other parental variables that have not been tested in this investigation,
are associated with the emergence of stuttering.

(e) What differences exist between the children who began to stutter and those
children who continued to speak Quently with regard to the development of their
articulatory and linguistic skills, and do the mothers of those children who began to
stutter demonstrate specific changes in their communicative behavior which are not
present among the mothers of the nonstuttering children? (chapter 6)
This chapter described the study in which 26 of the 93 preschool children with a parental
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history of stuttering who began to stutter, were compared at pre-onset and 1 year later
with those of a matched group of 26 children who continued to be seen as nonstutterers.
Our results with regard to the articulatory and linguistic skills indicated the articulation
rate and the receptive and expressive language skills of all the examined children
increased as they became older.
Furthermore, there was no indication that youngsters who subsequently developed
stuttering were either linguistically impaired or developed linguistic skills more slowly
than nonstutterers did.
The pattern of development of the articulatory rate in both groups is intriguing. In a
previous study (chapter 4) it was demonstrated that the pre-onset rate of those children
who evidenced stuttering later, was significantly faster than that of their nonstuttering
peers. However, there was no longer a difference between the both groups in articulatory
rate at the follow-up test session, when 26 children were classified as stutterers. It is
unclear if these results are attributable to a slowing down of the articulatory rate of the
stutterers, or to a speeding up of the nonstutterers, or to a combination of both.
Nevertheless, these results support earlier findings that our high-risk youngsters were not
characterized by limited speech motor skills.
With regard to the communicative behavior (i.e. communicative style, language
complexity and speaking rate) of the mothers the results of this study indicated that the
mothers of the children who came to stutter did not differ from the mothers of the children who remained fluent. More specifically, the mothers of the former children did
neither change their communicative style nor their speaking rate after their children
began to stutter.
The results with regard to maternal language complexity were quite noteworthy.
Firstly, it was evident for both groups of mothers that they used more complex language
as their children became older. Furthermore, in a previous study (chapter 5) it was shown
that, before the onset of stuttering, the language of the mothers of those children who
became incipient stutterers later was significantly less complex than that of the mothers
of the nonstutterers. On the other hand, this difference did not exist anymore one year
later, when 26 children evidenced stuttering symptoms. At that point of time, the two
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groups of mothers did not differ with regard to their MLU. This is consistent with the
findings of Yaruss and Conture (1995) and Kelly and Conture (1992) who also reported
no significant differences in the mean length of utterances of mothers of children who
stutter and mothers of children with fluent speech. Nevertheless, the importance of
maternal language complexity in relation to early stuttering cannot be ruled out because
of our former finding of a difference before the onset of stuttering.
Overall, it was concluded that our high-risk preschoolers who began to stutter were
not delayed in their speech and language development. Furthermore, the conclusion was
drawn that the communicative style and speaking rate of the mothers were not risk
factors relative to the onset of stuttering or influenced by the emergence of stuttering in
their children. Other factors seemed to be involved in the early stuttering of high-risk
children, such as the articulatory rate of the children and the language complexity of the
mothers. However, the function of these variables in the etiology of stuttering is not quite
clear.

(f) What differences exist between the children whose stuttering persisted and those
who recovered with regard to their articulatory and linguistic skills, and what
differences exist between the mothers of both groups of children with regard to the
maternal communicative style, speaking rate and language complexity? (chapter 7)
Chapter 7 described the investigation in which the possible role of the speech and
language skills of high-risk children and of the communicative and speaking behaviors
on stuttering persistence and recovery was examined. At the end of the second year of a
6-year prospective study, 26 of 93 preschool children with a parental history of stuttering
were classified as stutterers. Four years later, 7 of these children were classified as
persistent stutterers and 16 children were classified as recovered stutterers.
The results of this study indicated that the articulatory skills of the examined children,
measured before and after the onset of stuttering, as well as the communicative style and
language complexity of the mothers, differed for those youngsters for whom this
behavior would persist or remit. More specifically, the children whose stuttering persisted had a less well-developed speech motor system as indicated by a higher variability
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of articulation rate than those who recovered. Because this was found before as well as
after the first emergence of stuttering symptoms, it might by indicative for a constitutional predisposition for chronic stuttering. This supports the findings of a study
conducted by Ambrose, Cox and Yairi (1997) in which evidence was provided
suggesting that two subsets of children, those who persist and those who recover, have
different genetic liabilities for stuttering. It suggests that the genetic factors suspected to
exist in the persistent group may complicate stuttering and prevent or slow down the
recovery rate.
Furthermore, there was a tendency for the children whose stuttering persisted to have
a faster post-onset articulation rate as compared to the recovered youngsters. This is supported by findings of Hall, Amir and Yairi (1999), who found a tendency for children
who later recovered to articulate speech at a slower rate, in comparison to those whose
stuttering persisted. Thus it could be hypothesized that incipient stutterers who eventually recover employed a strategy of slowing down their rate of articulation to cope with
their dysfluencies, and this is in line with current psycholinguistic models of stuttering
(e.g. Peters, Hulstijn and Starkweather, 1989; Postma and Kolk, 1993). For instance, Van
Lieshout (1995) suggested that differences between groups in timing of aiticulatory
movements reflect a compensatory motor control strategy used by individuals who
stutter to avoid dysfluencies.
An important finding of the present study was that the behavior of the mother had a
significant role in the persistence and recovery of stuttering. The mothers of the persisted stutterers had a more complex language usage than the mothers of those children
whose stuttering remitted. This was found to be the case before as well as shortly after
the onset of stuttering. It was concluded that the language complexity of the mothers
served as a risk factor for the persistence of stuttering. This finding is in line with that of
Rommel and colleagues (1999), who found that the more complex the maternal
sentences were, the higher the prospects for a chronic discourse of the disorder. In
general our findings and those of Rommel and colleagues are supportive of our earlier
hypothesis (chapter 4 and 5) that the use of simple language in conversation with young
children is a protective factor against fluency failures.
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With regard to the subgroups of persistent and recovered stutterers, an important
finding of this research project was that the behavior of the mother not only seemed to
play a significant role in the onset (i.e. complex language usage), but also in the
persistence of stuttering. Besides the fact that the mothers of the children who developed
into persistent stutterers at a later stage continued to talk with their children in a linguistically complex manner, they also changed their style of communication relatively soon
after the onset of stuttering. They became more intervening (higher amount of turnexchanges with shorter intra- and inter-speaker pause time and more requests for
information). We hypothesized that as a reaction to the stuttering of their children, these
mothers began to exert more direct time pressure on their children to respond verbally.
This change of communicative style, which occurred after the onset of stuttering, may
well have contributed to the persistence of stuttering among these children. Vice versa,
our results evidenced that some aspects of the overt reactions of parents to their child's
stuttering contribute to recovery.
In sum, we concluded that the children whose stuttering persisted had a less welldeveloped speech motor system and did not slow down their rate of articulation in order
to cope with their dysfluencies. Furthermore, the language of their mothers was
characterized by the use of complex language and by the use of a communicative style
which exerts an immediate time pressure on the child to respond verbally.

Epilogue
At the end of this dissertation it may be useful to discuss a few aspects related to
methods of investigation, results and conclusions.
To begin with, one may have some comments regarding our choice of high-risk
children. Our conclusions may be limited to a subgroup of stuttering children who are
genetically vulnerable to developing this form of dysfluent speech. It has to be
mentioned however, that this subgroup is relatively large since stuttering is known to run
in families (e.g. Bloodstein, 1995). In this regard Ambrose et al. (1993) have found that a
child who begins to stutter has a chance of 42% of having a stutterer in the nuclear
family and a chance of 71% in the extended family. Further support for the
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generalizability of our results is that the sex-ratio and recovery range of our research
sample of stuttering and nonstuttering children are consistent with findings in general
literature (e.g. Ambrose, Yairi and Cox, 1993; Seider, Gladstien and Kidd, 1983; Yairi
and Ambrose, 1992; Yairi, Ambrose, Paden and Throneburg, 1996). More specifically,
our results with regard to the sex-ratio and recovery range are almost identical with those
found in the study of Mansson (2000). In this study the incidence and prevalence of
stuttering of the entire population of children bom within a 2-year span on the Danish
island of Bomholm was surveyed. It goes without saying that our study would have
gained in importance by including a control group with no stuttering fathers and/or
mothers. However, this is also true for the broader field of communication disorders
where age specific normative data about speech, language, and communicative factors
are incomplete or lacking. Last but not least, our data and interpretations with respect to
persistent and recovered stuttering have to be considered as preliminary because of the
relatively small sample sizes of both groups of stutterers.
A major advantage of this research project is the fact that we were able to
prospectively investigate mothers and children whose fluency is at risk before the first
signs of stuttering emerge and gain more knowledge about protective and risk factors
related to the early stages of initial stuttering. Most research within the field of childhood
stuttering concentrates on children whose fluency has been disturbed for quite some time
(i.e. persistent stutterers). In general it is believed that the nature of incipient stuttering is
different from persistent stuttering (e.g. Peters and Guitar, 1991). Not only is there a
difference in stuttering symptoms, for instance, early stuttering undergoes up-and-down
cycles, it is also not inconceivable that the chronicity of the impairment has an influence
on speech and language development and on the behavior of the environment. Recently,
Yairi and colleagues (1996, 1999) conducted studies of groups of children who were in
the early months of stuttering. Although very useful, their results also might be affected
by the presence of early stuttering and the question still remains why some children
develop early stuttering and others do not. Our investigation is, as far as we know, the
first one in which data was collected before stuttering onset. And because of this there
are no other studies available to support our findings at this point of time.
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An important reason for studying possible differences in speech-motor, linguistic and
communicative characteristics associated with the first emergence and persistence of
stuttering is that it might be clinically informative. At this moment there seems to be a
consensus that routinely treating every child soon after onset of stuttering is unnecessary
(e.g. Bernstein Ratner, 1997; Onslow and Packman, 1999; Zebrowski, 1997). If there are
clear-cut differences, either alone or in combination with other characteristics in the child
and in its environment, they might contribute to prognostic criteria for determining the
need and timing for intervention. This investigation offers a few indicators whether or
not the child's fluency is at risk and whether or not the dysfluent speech is likely to
persist.
For the high-risk children whose speech is still fluent, there is suggestive evidence that
the child's slow articulation rate as well as a simple language model of the mother protects against fluency breakdown.

Next, for those high-risk children who develop

incipient stuttering, chances for stuttering remission may be enhanced by the child's slow
rate of articulation, the mother's simple language model and a maternal communicative
style which puts less time pressure on the child. In recent years there have been debates
about the right time, focus and type of intervention in dealing with very young stuttering
children (Curlee and Yairi, 1997; Zebrowski, 1997; Bernstein Ratner, 1997). The types
of intervention vary from giving advice to parents to the training of parents and/or
children in specific speech, language or communication strategies. For instance, there is
some evidence that instructions to mothers to reduce their speech rate when talking to
their children might produce a reduction in stuttering severity (Stephenson-Opsal and
Bernstein Ratner, 1988). However, as Curlee and Yairi (1997) pointed out, empirical
support for the efficacy of these strategies is still controversial. A main topic for future
research is to investigate whether it is possible to manipulate the child and mother variables that were found to be influential with respect to the onset and/or persistence of
stuttering, and if this is the case, what will be the most effective treatment strategy at a
certain point of time.
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In dit proefschrift worden de resultaten gepresenteerd van een longitudinaal onderzoek
naar het ontstaan en verloop van stotteren bij kinderen van stotterende ouders. Uit
eerdere retrospectieve studies was bekend dat dergelijke kinderen een verhoogd risico
hebben om ook te gaan stotteren (o.a. Kidd, Kidd en Records, 1978). Bij het begin van
het onderzoek vertoonde geen van de kinderen stottergedrag. We verwachtten in de loop
van de studie een drietal groepen te kunnen onderscheiden. Te weten, een groep kinderen
met stotterverschijnselen van tijdelijke aard, een groep kinderen met persisterende
stotterverschijnselen

en

een

groep

kinderen

met

een

normaal

vloeiende

spraakontwikkeling. Het doel van deze prospectieve studie was om meer inzicht te
krijgen in de invloed van constitutionele-, ontwikkelings- en omgevingsfactoren op de
ontwikkeling van stotteren.
Hoofdstuk 2 heeft als doel de invloed van erfelijke factoren bij stotteren verder te
onderbouwen. Tevens wordt onderzocht in hoeverre onze Nederlandse familiegegevens
de 'sex-modified trait' hypothese van Kidd e.a. (1978) ondersteunen.
Het voorkomen van stotteren in de eerste-, tweede-, en derdegraads familieleden van
77 volwassen mannelijke stotteraars, 29 volwassen vrouwelijke stotteraars en 94
volwassen niet-stotteraars werd geïnventariseerd met behulp van een vragenlijst en een
interview. De resultaten zijn een aanwijzing voor een multifactorieel bepaalde
erfelijkheid en ondersteunden de eerdere bevindingen dat: (1) stotteraars meer
stotterende familieleden hebben dan niet-stotteraars, (2) er meer mannelijke dan vrouwelijke stotteraars zijn, (3) een stotterende vader het stotteren frequenter overdraagt op
zonen dan op dochters, en (4) een stotterende moeder meer stotterende zonen dan
dochters heeft. Er werden geen aanwijzingen gevonden voor de observatie van Kidd dat
stotterende vrouwen meer stotterende verwanten hebben dan stotterende mannen. Het
door Kidd geschetste model van verticale transmissie waarbij de expressie van stotteren
door het geslacht wordt beïnvloed kon slechts gedeeltelijk worden ondersteund.
In hoofdstuk 3 wordt nagegaan of er in de interactie tussen de moeders en hun 2 tot 5
jaar oude kinderen consistente communicatiestijlen te identificeren zijn. Voor dit doel
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werd een instrument ontwikkeld waarmee de communicatieve stijl van de moeder in
kaart kon worden

gebracht.

Door

middel van

factor

analyse werden

3

communicatiestijlen onderscheiden, namelijk de 'non-intervening'-stijl, de 'explaining'stijl en de 'directing'-stijl. De 'non-intervening'-stijl verwijst naar een communicatief
patroon waarbij de moeder weinig druk op haar kind uitoefent om verbaal te reageren.
De 'explaining'-stijl heeft betrekking op een wijze van communiceren waarbij de moeder
haar kind vooral van informatie voorziet en weinig gelegenheid geeft de beurt over te
nemen en te behouden. Tot slot worden moeders met een overwegend 'directing'-stijl
gekenmerkt door een communicatief patroon dat vooral gericht is op richting geven aan
en inperken van het kind.
In hoofdstuk 4 onderzoeken we in hoeverre risicokinderen die later als stotteraars
werden geclassificeerd, verschillen van kinderen die zich normaal vloeiend bleven
ontwikkelen in het spraakmotorisch en linguïstisch functioneren. De resultaten lieten
zien dat -voordat zich stotteren manifesteert- de beginnende stotteraartjes niet
verschilden van de andere kinderen wat betreft hun receptieve en expressieve
taalvaardigheden. Wel bleken de beginnende stotteraars, voordat het stotteren tot
ontwikkeling kwam, een hoger articulatietempo te hebben. We concludeerden dat de
kinderen die stottergedrag ontwikkelden niet beperkt waren in spraakmotorisch
functioneren. Hun niet-vloeiendheid is mogelijk het resultaat van een te hoog
articulatietempo. Opvallend was dat het articulatietempo van de kinderen met normaal
vloeiende spraak relatief laag was ten opzichte van andere leeftijdsgenoten. Dit
suggereert dat bij kinderen met een verhoogd risico op stotteren een langzaam tempo een
beschermende factor is tegen storingen in van de vloeiendheid.
In hoofdstuk 5 wordt onderzocht in hoeverre moeders van kinderen die gaan stotteren,
verschillen van moeders van kinderen die normaal vloeiend blijven spreken voor wat
betreft communicatieve stijl, spreektempo en linguïstische complexiteit. Voorafgaand
aan het ontstaan van stotteren, bleken beide groepen moeders niet te verschillen in
communicatieve stijl en spreektempo. Aannemelijk is dat deze aspecten van het gedrag
van de moeder niet van invloed zijn op de ontwikkeling van stotteren bij risicokinderen.
Wel werd tussen beide groepen moeders een verschil gevonden in linguïstische com-
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plexiteit. Voordat zich stotteren ontwikkelde vonden we bij de betreffende moeders
aanmerkelijk kortere uitingen dan bij de moeders van de kinderen met een vloeiende
spraak ontwikkeling. Dit zou erop kunnen wijzen dat bij hoogrisico kinderen een relatief
eenvoudig taalgebruik van de moeder enige bescherming biedt tegen het optreden van
een verstoring van de vloeiendheid van de spraak.
In hoofdstuk 6 wordt verslag gedaan van het onderzoek naar verschillen tussen
kinderen die gaan stotteren en kinderen die normaal vloeiend blijven spreken voor wat
betreft de ontwikkeling van spraakmotorische en linguïstische vaardigheden. Ook werd
onderzocht of er specifieke veranderingen optraden in het communicatieve gedrag van
de moeders van kinderen die gingen stotteren. Naar voren kwam dat de kinderen die
gingen stotteren linguïstisch niet beperkt waren en ook hun taalvaardigheden niet
langzamer ontwikkelden dan de vloeiend sprekende kinderen. Opvallend was dat het in
hoofdstuk 4 beschreven verschil in articulatietempo niet meer aanwezig was nadat het
stotteren zich manifesteerde. Onduidelijk is of dit toegeschreven moet worden aan een
vertraging van het articulatietempo van de stotteraars, aan een tempo verhoging van de
niet-stotteraars of aan een combinatie van beiden.
Wat betreft de communicatieve stijl en het spreektempo van de moeder werd
geconstateerd dat dit niet veranderde nadat de kinderen gingen stotteren. Kennelijk is dit
gedrag van de moeder geen risicofactor voor het ontstaan van stotteren en wordt het ook
niet beïnvloed door het al of niet stotteren van de kinderen. Opvallend is wel dat het
eerder gevonden verschil in linguïstische complexiteit (hoofdstuk 5) niet langer
aanwezig was op het moment dat de kinderen stotterden.
In hoofdstuk 7 wordt onderzocht in hoeverre kinderen met persisterende
stotterverschijnselen verschillen van kinderen waarbij het stotteren spontaan herstelt in
spraakmotorische en linguïstische vaardigheden. Ook werden verschillen onderzocht
tussen de moeders van beide groepen kinderen in communicatieve stijl, spreektempo en
linguïstische complexiteit. Uit de resultaten bleek dat de kinderen met persisterende
stotterverschijnselen verschilden van de andere groep kinderen in hun spraakmotorische
vaardigheden. De hogere variatie in het articulatietempo van de persisterende stotterende
kinderen, zowel voorafgaand als na het ontwikkelen van stotteren, is een aanwijzing dat
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er bij deze groep sprake is van een minder goed ontwikkeld spraakmotorisch systeem.
Tevens vonden we bij de herstelde stotteraars een lager articulatietempo nadat zich
stotteren ontwikkeld had. Dit zou erop kunnen wijzen dat de spontaan herstelde kinderen
als reactie op beginnend stotteren enigszins hun articulatietempo vertragen.
Wat betreft het communicatieve gedrag van de moeders werd gevonden dat moeders
van persisterende stotteraars complexere taal gebruikten dan de moeders van de herstelde
kinderen. Dit werd gevonden zowel voor als na het optreden van stotteren.
Waarschijnlijk is een relatief complex taalgebruik bij de moeder een risicofactor voor het
ontwikkelen van chronisch stotteren bij haar kind. Verder kwam naar voren dat de
communicatieve stijl van de moeders van de persisterende stotteraartjes enigszins
veranderde nadat hun kinderen waren gaan stotteren. Deze moeders werden in de
interactie met hun kinderen meer interveniërend. Mogelijk gaan deze moeders als een
reactie op het stotteren meer druk op hun kinderen uitoefenen om verbaal te reageren. De
interveniërende stijl fungeert in deze als een communicatieve belasting die bijdraagt tot
chronisch stotteren.
Tot slot worden in het laatste hoofdstuk enkele methodologische kanttekeningen bij
het onderzoek geplaatst. Tevens wordt kort ingegaan op de mogelijke klinische
relevantie van de resultaten.
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