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Abstract

It has been suggested that some stress situatighs be related to the onset of stuttering. Sisidif
such stressors and their relationship with onsetspeaker-related characteristics are limited. The
purpose of this study has been to examine streaseciated with the onset of stuttering. By usa of
semi-structured interview, parents of 1169 nativech-speaking stuttering children between the age
of 21 and 143 months, could report stress situatiar onset. Findings suggest that for 638 chldre
(55%), parents reported such stressors. Classificaf these stressors reveals that emotion,
behavioral/developmental and physical stress as frequently reported. Only a sudden manner of
onset of stuttering showed a statistically sigaificrelationship with stressors associated witlebns
Stressors near onset of stuttering reported iptégent study have been found to be similar condpare
to other epidemiological studies. It needs mentigrihat the reported stressors are the resulteof th
perception of parents observing precipitating fexcteear onset of stuttering.

L ear ning outcomes:

Readers will learn about and understand (a) timeber and kind of reported stressors near onset of
stuttering; (b) the speaker-related characteristitis stressors near onset reported by the paoénts
stuttering children; (c) the possible role of sgttessors.

In epidemiological and phenomenological studieshddhood stuttering, specific situations,
circumstances or events have been reported as teatgd to the onset of stuttering. Often these
factors have been referred to as stress factois @@ Ambrose, 2005) or as precipitating factors
(Conture, 2001; Poulos & Webster, 1991; Van Rifh882). The results of these studies point to a
wide range of factors associated with onset otestiny, including physical factors (e.g., illnesgury,
excessive fatigue etc.), emotional factors (exgitement, emotional upset, fear, etc.), behavioral
developmental factors (e.g., attention deficitsyger tantrum etc.).

Johnson and associates (1959), questioned 36Atpaf stuttering children about factors nearebns
of stuttering. Factors could not be mentioned ir82d of the cases by fathers (F) and in 27.3% of the
cases by mothers (M). In all other cases, the fagierceived by both parents as being the most
important ones in relation to the onset of stutigrivere: emotional factors (34.9% of F and 42.3% o
M), nervousness (25.7% of F and 32.5% of M), disaney between talking and thinking (21.2% of F
and 8.9% of M) and physical conditions (12.8% afrfel 8.9% of M). Notice that in this study,
emotional factors were distinguished from nervogsnealthough the latter can also be considered as
emotional.
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Andrews and Harris (1964) carried out a factalgsis on the research material of 80 stuttering
school children. They suggested three main factdesed to the onset of stuttering, composed of
characteristics of the environment and the chilte Tirst being retardation and abnormal speech
development, poor ability on tests of intellectfualctioning and weak coping abilities of the chald’
mother. The second factor was described as belaigdeto severe stuttering and is composed of late
talking, early onset of stuttering, and behavisodier items such as hyperactivity, irritabilitypgp
interpersonal relationship and dependence. The thator was explained as high intelligence of the
child, in combination with emotional and behaviarharacteristics such as disobedience, aggression,
anxiety, irritability, hyperactivity, quarrelsomess However, it is not clear how these factorsedia
the concept of stress situations associated witlotiset of stuttering.

Yairi and Ambrose (1992) studied characteristicke onset of stuttering in 87 preschool children
For many of the children in their study (57%), fegents reported physical and emotional stress as
being related to the onset of stuttering. Exampfgghysical stress have been respiratory probléms a
birth, surgery or illness requiring hospitalizationinfancy, asthma requiring continuous medical
treatment, and acute illness shortly before stantjernset. Examples of emotional stress have been
events such as divorce of parents, moving to anbihese, excessive sibling rivalry, or difficultyda
care arrangements, occurring within a few montlesguling the onset of stuttering. They also found
that the presence or absence of stress has besgeimient of gender. A sudden onset of stuttering
(i.e., within a week) has been more often assatmith stress factors near onset and more severe
stuttering as perceived by the parents. Almostaatquof the children (23%) have been characterized
with a gradual onset, a positive familial histondano associated stress.

Yairi and Ambrose (2005) reinvestigated the miaiteorecipitating factors in relation to the oneét
146 stuttering young children. They found “that 1df4he children were reported to experience
iliness or excessive fatigue just prior to onset aver 40% experienced emotionally upsetting esvent
in close proximity to onset. In addition, behaviayradevelopmental stress or change has been also
reported for 36% of the children.” (p. 63). No Ettal significant differences between the genders
have been found. Yairi and Ambrose (2005), mentia their “data indicate that physical and
emotional stresses might play an active role ittestimg onset.” (p. 63). They suggest that “if dch
possesses predisposing factors to stutter, aggrgyatysical or emotional stresses might very well
responsible for triggering the onset.” (p. 63).

Also in theoretical/empirical models of stutteyjprecipitating factors have been incorporated.
Conture, Walden, Arnold, Graham, Hartfield and ldas (2006) presented a theoretical model of
factors contributing to instances of developmestiattering in children. They suggest that ther@ is
connection between emotional reactivity, emotiagegulation and increase of stuttering.

In order to study the onset of stuttering, dateehto rely almost entirely on retrospective paknt
reports (Yairi & Ambrose, 1992). However, the ipetation of findings concerning the reported onset
of stuttering offers some difficulties. First, oc@n question the precision of the parents’ repdiagi
and Ambrose (1992) have discussed that the findmt®eir study were based on parental report
“‘including parent’s ability to retrieve and des&ibetails of past events”. In an attempt to make th
reported data more accurate, Yairi and AmbroseZ)LBad constructed a procedure to interview
parents and encourage them to narrow down the miaiener and circumstances of the onset and
making use of a bracketing pattern to questionrar&econd, when relying on data reported by
parents, their influence of perception, attributéord interpretation processes cannot be excluded. A
formulated by Yairi and Ambrose (1992) “the datagamted in this report is a reflection of individua
parents’ perceptions and threshold differencesmdomal disfluency, stuttering, severity, sudden or
gradual onset, stress, and so forth.” (p. 788)s Tokes not necessarily mean that a priori repaiatal
are worthless. For example, in case of asthmaenggla parent can observe a valid relationship
between a precipitating stimulus and the asthneatatlergic reaction. Nevertheless, reported data
related to the onset of stuttering might refleair§y’ perception and attribution of parents concegra
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relation between the onset of stuttering and astsauation. If so, the data can be taken as btgec
study perception and attribution processes of pamistuttering children with regard to the onsfet
stuttering. It can be interesting to know (a) wkiad of attributions are made by parents, across ti

or culture, (b) what might trigger such attribussceind (c) what can be the consequences of such an
attribution processes for e.g. the stuttering ctlslin social sciences, marketing inquiries, it
studies or psychological studies, reported datebeanf use to investigate phenomena, related
variables and relationships. Reported data of aofsgtuttering might also reflect environmental or
behavioral influence on stuttering. Assuming thtateo conditions such as a possible genetic
predisposition (Drayna, 2001; Riaz, Steinberg, Atiregal., 2005; Suresh, Ambrose, Roe, et al., 2006;
Shugart, Mundorff, Kilshaw et al., 2004; Wittke-Thpson, Ambrose, Yairi et al., 2007) or
developmental prenatal processes related to bedlimegration and maturation (Geschwind &
Galaburda, 1985) are also necessary to causerstgitihese pre-mentioned environmental or
behavioral influences can be considered as paduwdal factors, if it proves to be necessary fer th
onset., Even when excluding the existence of stagenduced by physical brain trauma,
environmental and behavioral influence alone asafiicient to cause developmental stuttering.
However, when accepting environmental and behaviactors as distal or proximal causes of brain
functioning related to the onset of stuttering aseptal reported data might suggest, the problem of
validation remains. This problem can only be sollegdpplication of an external criterion to valielat
For instance, Yairi and Ambrose (1992) found thatording to the parental reports , at least fareso
children, stress situations have more often besocgsted with a rapid onset of severe stuttering.
These findings can be taken as the result of “pateibution processes of parents of young sturteri
children. The perception of a sudden onset and s@rere stuttering might have stimulated the search
for a situation or event considered to be respdm$dy the beginning of stuttering. These findings,
however, can be interpreted as if parents did ekesemvironmental or behavioral circumstances
related to the onset of severe stuttering. Su@rpnétation can lead to an experimental design to
observe a direct effect of a reported stress suain stuttering. This is what Yairi and Ambrose
(1992) suggested, namely that data reported bystehould be supplemented by more direct
observations and measurements.” (p. 788). Theyeaisourage the use of larger number of subjects in
order to clarify the relationship of several spiecstressor with onset of stuttering, as well &s th
possible interaction of several related variabieaddition, theoretical/empirical models of thesen

of stuttering suggest that e.g. emotion, fatigughiplay a role near the onset of stuttering. Jfasoa
start to support such models, one should find tiggested stress situations on a phenomenological
level. Furthermore, in a clinical practice, cliins are confronted with parents of stuttering céiid
who report stress situations near onset of statiedasking the clinician if their experience makesse
or trying to convince the clinician of their caus#tribution. Research can try to find the appratgri
answers in order to support the clinical work. Hinafter comprehensively reviewing literatureeth
authors were able to find only a small number ofi&s that have been conducted on the subject of
situations related to the onset of stuttering.

The purpose of the present study has been tectalata on stress situations perceived near ofset
stuttering in a relatively large group of stuttgrichildren, which can increase the credence and
generalization of findings. Partially, the presstudy can be considered as a replication of the Yai
and Ambrose (1992) study. First, parental repodtd have been obtained, making use of a
standardized interview procedure as described lay &fad Ambrose (1992). Second, their criteria to
classify sudden or gradual onset of stuttering Hmaen applied in the present study. Third, some of
their findings concerning onset-related variablagehbeen reexamined. In addition, Yairi and
Ambrose (1992) suggested the search for more spstiéssors and relationships related to the onset
of stuttering.
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Concretely, our research questions were:
1. How frequently do parents report stress sitnat@ssociated with the onset of stuttering?
2. What kind of stress situations are perceiveglsasciated with the onset of stuttering?

3. Are stressors associated with the onset ofestugf related to one or more of the following
variables: age, gender, manner of onset, temppesfch and language development, stuttering
frequency at intake, parental concern? In othedsaillo stuttering children with reported
stressors near onset of their stuttering, difféhwhe stuttering children without reported
stressors near onset of stuttering, with regattlédorementioned variables?

Ad 1 The examination of reported stressors near aisttittering has been established on relatively
small groups (i.e., < 200). In the present studyydwver, a relatively large number of participamis. (
1169) has been interviewed. The results were caabpato the findings in the Yairi and Ambrose
(1992) study.

Ad 2 Specifically, Johnson and associates (1959) aid and Ambrose (1992, 2005) mention
emotional and physical stressors associated watlotiset of stuttering. In the present study, the
reported stress situations will be listed as corasgossible given the parental description. tfepto
compare the findings of the different studies ald#, the list of stressors will be classified adaay
to method used by the Johnson and associates (4889he one used by Yairi and Ambrose (1992,
2005).

Ad 3.Yairi and Ambrose (1992) found no significant degent correlation between gender and stress
categories related to the onset of stuttering. Hanehey have suggested “But as we continue to
identify more subjects in each of the categoriggiicant dependency may be demonstrated.” (p.
785). In the present study, given the large nunobearticipants, the relationship between genddr an
stressors near onset of stuttering can be reexdnfiuethermore, the findings in the Yairi and
Ambrose (1992) study suggested a relationship letweadual onset, family history and no stressors
for almost a quarter of the participants, and ati@hship between an early age of onset, a sudden
onset, stuttering severity, female gender and rofiem reported stressors near onset. In the present
study, more specifically, the relationship amongalaes related to reported stressors near the onse
will be examined. This makes comparison betwe@nssible to compare with the findings of the Yairi
and Ambrose (1992) study and ours possible. Intimhdias suggested in the discussion on how to
interpret the reported data, perhaps some suggestan be formulated to inspire experimental
research that finally can clarify the status of iygorted data of parents, being the result of pure
attribution processes only, or reflect on environtakand behavioral influence near the onset of
stuttering.

Method

The present study is part of an epidemiologiaal phenomenological study on stuttering with altota
of 1898 native Dutch-speaking stuttering particigativing in Flanders, Belgium. Between June 1992
and September 2005 reported and observed datadétastuttering-like disfluencies, onset of
stuttering, stuttering associated behaviour, spa#dhde, personality, and environmental
characteristics have been gathered in a clini¢tihgewith the same method and instruments by the
first author.

Participants

Participants in the present study have been 1hié@ren and their parents. According to the
criteria described in next part, all children, undihg 885 boys and 472 girls, have been diagnosed a
stuttering, in the Centre for Stuttering Therapyglimical practice of the first author, specializadhe
assessment ant treatment of stuttering. The todalpghas been divided in two subgroups, a group of




Boey et al.0ournal of Stuttering, Advocacy & Research, 3 (3009- 87 75

kindergarten children (group 1) and a group of stlehildren (group II). Group 1 (n = 920) consisted
of 688 boys and 232 girls (mean age is 48.6 mo@bss 11.9, range = 21-71 months, median = 48
months), resulting a ratio of 2.97 male:1 femaleup 2 (n = 249) consisted of 197 boys and 52 girls
(mean age = 94.2 months, SD = 20.6, range = 723iat8hs, median = 85.5 months), resulting a
gender ratio of 3.79 male: 1 female.

Criteria for participation

A participant has been selected only if he liupdo all of the following criteria: (a) being ldbd as
stuttering by one or both parents, (b) directlydgiiat by the parents and/or referred to the Ceotre f
Stuttering Therapy by a physician, a speech largpathologist, or a school guidance team for
reasons of stuttering, (c) affirmative descriptadrcharacteristics of stuttering in the structured
interview with the parents (20-40 minutes) suchegetitions of sounds and syllables, prolongation o
vowels or consonants, blocks of sounds and/orestngf-associated behaviour such as physical
tensioned grimaces, foot tapping, (d) the obsesaatf 3% stuttering-like disfluencies to total werid
conversational speech, found to be a highly speaiid sensitive criterion Boey, Wuyts, Van de
Heyning, De Bodt, Heylen (2007), (e) for young dhein (2 to 7 years) a score of 10 or more on tbe th
Stuttering Prediction Instrument (SPI) (Riley, 198hd/or a score of 3 or more on the Test voor
Stotterernst NietLezers (TvS-NL) [Test for StutteriSeverity Non-Readers] a test for native Dutch
speakers, published test (Boey, 2000), (f) fordrkih older then 7 years) a score of 1 or more en th
Stuttering Severity Instrument (Riley, 1984) andiacore of 1 or more on the Test voor Stotterernst
Lezers [Test for Stuttering Severity Readers] (Ty$test for native Dutch speakers published test
(Boey, 2000), (g) a positive detection of stuttgriiased on the answers on a screening list filldayi
the parents and scored by the clinician. (NotetH@ purpose the “DIS” is used (Stes & Boey, 1997)
which is an instrument used for detection of stutgeamongst Dutch-speaking individuals. The
construction has been based on the work of PindradaWVithe (1986) and of Riley and Riley (1989).
A score of 8 or lower indicates non-stuttering andnal fluency and has a false detection rate of tw
per thousand cases (based on DIS published nofnsgpre of 9 to 11 indicates the possible presence
of stuttering and provides correct detection of 8#%bserved cases in the standardization sample (n
= 436 normally fluent children and 620 stutterifgia@ren). Finally, a score of 12 or more indicates
stuttering with no false detections reported tedat

Children who did not meet all of the precedinitecia have not been selected for participatiothen
present study. This means: (a) the absence ofingbed stuttering now or in the past by both pasent
as well as by others: grandparents, family memiagetsacher, a physician etc. (b) in addition,
confirmation of the absence of speech-languageofzagi by review of the record in the child’s
medical-educational file in school, (c) absencstattering-like disfluencies (or < 3%) and a sooir@
or subclinical on a stuttering severity test, (dcare on DIS of 8 or lower.

Data Collection — Onset Related Data

A structured clinician-parent interview (40-90nuies) concerning the speech difficulties of thikdch
has been taken. For young children, the child wasesl on the carpet in the examination room, and
given a set of toys to play with. The cliniciarrgfiauthor) and parents were seated at the talbhein
same room. Topographic data of speech and stugterithe child have been collected by means of this
interview procedure. The answers to questions wezrerded at the interview form. Sections of the
interview include personal identification data, dgstion of the problem, description of disfluent
and/or stuttering events and/or associated behaxaaability of speech fluency, onset of stuttgrin
(age, manner, circumstances), speech and langeaggment and other speech or language
difficulties, reactions of the child towards hislar speech, reactions of the environment (parents,
family members, peers, school teacher...), paattrent(s), medical and familial record, milestooes
development, personality traits of the child, bebaeeducational characteristics, school and extra
mural activities, family characteristics, leisuiraé¢ activities (hobby’s).
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At the start of this study, the interview protbbad been standardized according to directives on
assessment and interviewing of clients in a clirsedting in speech-language pathology or
psychotherapy. For the present study, the followpads of the interview have been important:
determining (a) the age at onset of stutteringtl{ip)manner of onset, (c) circumstances, everagria
near onset. Special care was taken to narrow dog/ade at onset as well as the manner and the
circumstances of onset. Parents who informed adqmedific circumstances or events near the onset of
stuttering, often offered their interpretation (e the child’s fatigue caused his stuttering”).efhthe
clinician asked for more descriptive terms andifitation. The answers of parent have been checked
by conclusive questions such as: “Do | get it rigiatt you have the impression that fatigue of your
child had something to do with the onset of stutteP” If parents confirmed, the answer has been
registered, in the above-mentioned example agtiati

Definition of onset-related data

The age of onset has been marked in years antheidrne difference between the age at onset and
the age at intake has been calculated (in montitsilafined as time since onset. The circumstances
near onset reported by parents, were listed acogtdikey words (e.g., moving, excitement about
celebration...). See table 1 hereatfter.

Other data collected

Other data that have been collected were birté aad chronological age, gender, stuttering
frequency, tempo of speech/language development@mcern of parents. The stuttering frequency
has been defined as the ratio of stuttering-lilsflaiencies to total words (Boey, Wuyts, Van de
Heyning, De Bodt, Heylen, 2007; Conture, 2001; ivaid Ambrose, 2005). Concern of parents has
been defined by use of the response 1 (concermédjvery concerned) on item 5, section |l of tHd S
(Riley, 1981). The rate and quality of speech/laggudevelopment (DevSL) is classified as
“precocious”, “normal”, or “delayed” based on pawdnnformation and screening of the child’'s
speech/language capacity performed by the clinicased on the clinician-child conversation. In case
of conflict, the screening judgment has been udadcadvanced DevSL refers to the production of
speech and language at an early age with (a) anded comprehension and production of vocabulary,
(b) early use of complete sentences (+ 18 monttsa high quality of intelligibility of speech wvhita
well developed articulation at a very young age 2&d3a high quality of communication skills. Paien
could use the information registered by Kind eni@ee. a National Service for Child Health Care
and Development. In case of kindergarten childney tould use information of the teacher’s
evaluation.

In case of a normal DevSL speech and languagelajged within normal ages limits (e.g. first words
at 12-14 months, first combination of words abdH% months, first sentences from 24 months etc.)
and without extreme capacities with regard to va&aly, sentence construction, conversation skills,
articulation. Finally, delayed DevSL refers to telatart of speech/language use (> 18 months) with
limited vocabulary, sentence construction and cosaten skills, often accompanied with
phonological and articulatory developmental proldemnd problems with the child’s speech
intelligibility.

Data analysis

All interview data have been recorded accordmthé protocol and have been registered into a
computer database (Filemaker Pro). Age-related(datachronological age at intake, age at onket o
stuttering and time since onset), gender, mannensét of stuttering and reported factors neartonse
were exported to Excel and SPSS for statisticadrgf@gon and analysis (Altman, 1999; Petrie &
Sabin, 2000). First, in order to answer questi@amd 2 formulated earlier, descriptive data on regabr
factors have been listed and categorized twiceg according to Johnson and associates (1959) i.e.
physical, emotional/behavioral, imitation and oaceording to Yairi & Ambrose (1992, 2005) i.e.
physical, emotional, behavioral, developmental.o&d¢binary logistic regression analysis and
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multinomal logistic regression analysis have beerigpmed to examine whether children classified
with reported factors near onset differed from ¢hegthout, specifically concerning age, time since
onset, age at onset, gender, manner of onsegrstgtfrequency, rate of speech/language developmen
and concern of parents.

Results
Number of participants with reported factors neanset

Age groupFor 638 of all children (54.6%), parents repoffeectors near onset. For approximately
half of the children (n = 466 or 50.7%) of groufadtors near onset have been reported. This is less
then compared to the children of group Il (n = dr59.1%) with reported factors.

Gender Considering gender within the group of childrethweported factors near onset, 350 are
male (50.9%) and 116 female (50.0%). For 1092 olildhe manner of onset could be registered. For
the other 100 children, the parents remained udeédcbout the manner of onset.

Manner of onsefor 627 children (57.4%) the onset of stuttering been described as gradual, and
for 465 children (42.6%) as sudden. In the grouphiliren with a gradual onset, 285 (45.5%)
children have been noticed with reported factoesr waset, and 342 (54.5%) without. In the group of
children with a sudden onset of stuttering, 305685 have been reported with factors near onset
known, and 160 (34.4%) without. This is illustratedigure 1.

Tempo of speech/language developm@hthe O gradual
children for who the DevSL could be determined B sudden
343 (30.1%) have been classified as “delayed”, =4
398 (34.9%) as “normal” and another 398
(34.9%) as “precocious”. Of all children with
factors near onset being known, 29.6% have bg

374

L |
=
classified as having a delayed DevSL, 33.0% | & 30
with normal DevSL, and 37.4% with a precocioy =
DevSL. =
Stuttering frequencylhe group of children with| 3 23

D

reported factors near onset (n= 629) had a lowg
mean frequency of stuttering (M = 14.22, SD =
10.36) then the group of children without 1]
reported factors near onset (n = 511) (M = 15.27 with without
SD = 8.24). The standard deviation for the group_ _ , _

. . . Figure 1: Percentage of children with and with@tarted factors near onset
of children with factors near onset belng known, according to manner of onset: gradual (white barsudden (black bars)
reveals a higher variability then compared to the

group of children without factors near onset.

Parental concernThe subscores on item 5 of the SPI (Riley, 198{/etbeen used to define parental
concern and have been available for 1038 child8ebscore 0 (= unconcerned) was not added in the
analysis because of insufficient amount of datalavia (i.e. 7 cases). For subscore 1 (= concemnmed,
=461) ) and subscore 2 (= very concerned, n = B%/presence of reported factors near onset has
been calculated. Descriptive data suggest that oftea factors have been reported as being known
for parents being evaluated as very concerned3h7-or 59.7%) compared to parents with concern (n
=214 or 46.4%).

Descriptive results suggest that factors neagtdmsve been more frequently reported for (a) older
children, (b) in cases with of a sudden onsetuttating, (c) for children with a precocious
speech/language development, and (d) for parestredd as very concerned. No differences related
to gender have been observed between the groupldfen with or without reported factors near
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onset. Further, children with reported factors r@eset, obtained, as a group, a lower frequency of
stuttering then the children without reported fasto

Kind of reported factors

In table 1 a list of 16 different precipitatingctors is shown for the 638 children as reportethbyr
parents. The five most frequently reported strésstions have been associated with (a) school, (e.g
entering school, new school year, a lot of difféteachers) for 24.65% of all children, (b) langaiag
development (e.g., spurt, sudden growth of vocapusentence formulation) for 11.45%, (c) high
anxiety for a specific event (e.g. ugly monsterélins, aggressive animal) for 8.68%, (d) family
vacations (e.g., travelling, visiting foreign coues) for 8.05% and (e) becoming upset with thénbir
of a sibling for 7.80% of the children. The othactors have been difficult day care situations.(e.g
problems with day care nursery), dead of a belgerdon, excitement (e.g., about Saint-Nicholas,
anniversary celebration, New year’s eve), illnegish( hospitalization, surgery), moving, divorce of
parents, taking speech therapy to improve artimratmitation (of stuttering), accident, extreme
fatigue and handedness.

The factors have been categorized accordinghosim and associates (1959 p. 166-167). For
89.43% of the children the reported precipitatiactdérs were classified as emotional/behavioral, for
8.17% as physical and for 2.39% as imitation. Winenreported factors have been classified
according to Yairi and Ambrose (2005) p. 63, ford3@%6 of the children the factors have been
emotional, for 27.04% behavioral, for 14.59% depetental and for 7.92% physical. See table 1.

Statistical analysis

Children have been classified into a group witBssors near onset as reported by their parerds, a
into a second group without such stressors. Inrdadexamine if such a classification is determibgd
fore-mentioned variables such as age, gender, mahoaset etc. chi-square tests or binary logistic
regression analyses have been performed.

Age. Factors near onset seemed to be more obviohe igroup of older children (group Il) then in
the group of younger children (group I). This difece between age groups is statistically sigmtica
x2 (1, N =1169) = 26.832, p < 0.000.

Time since onsefThe comparison of the variances of the time-afetvdlata from group | with group
Il reveals heteroscedasticity (Kline, 2005; Pe&i8abin, 2000). In order to perform statistical lgaes
properly, only the data for children younger th&m&nths (n = 1039) could be used, and the data for
time since onset have been log10 transformed. Simee onset 10g10 transformed is statistically
significantly related with the factors near onggiarted as being known to the parents (Walek
6.411, p = 0.011), without effect of chronologiegle (Wald2 = 2.460, p = 0.117). When compared to
children without reported stressors associated @nget of stuttering, children with such reported
stressors were brought to the clinical practicee@ldo the onset of their stuttering.

Gender. Descriptive results of reported factors near bresezaled that such factors have been
reported approximately as much for males thendordies, a non-significant statistical difference
(Waldy2 = 0.468, p = 0.494).

Manner of onsetln cases of sudden onset of stuttering, factess nnset have been mentioned to be
known more frequently, then in the cases with gahduset, a statistically significant relationship
(Waldy2 = 42,890, p < 0.000).

Tempo of speech/language developmé&iridings suggest that stressors near onset sse mo
frequently reported for the children with a precwus DevSL,. For the children with a delayed DevSL,
factors near onset have been reported the leasth&ahildren with a normal DevSL, the number of
reported factors near onset lay between the latter This tendency however, does not seem to be
statistically significanty2 = 1.771, p = 0.183).
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Factor no. Factor % Children Category Category”
1 school (entering school, new school year...) 24.65 emotional/behavioral behavioral
2 language development spurt 11.45 emotional/behalvi developmental
3 high anxiety for a specific event 8.68 emotidonelavioral emotional
4 family vacations, traveling 8.05 emotional/beloaai emotional
5 birth of brother or sister 7.80 emotional/beheaalio emotional
6 difficult care situations 7.17 emotional/behasior emotional
7 dead of beloved person 6.04 emotional/behavioral emotional
8 excitement (celebrations) 5.563 emotional/behavior emotional
9 illness, surgery, hospitalization 5.16 physical hysical
10 moving 3.65 emotional/behavioral emotional
11 divorce 3.52 emotional/behavioral emotional
12 speech therapy (articulation) 2.89 emotionativeiral developmental
13 imitation 2.39 imitation behavioral
14 accident (car, fallen...) 2.26 physical physical
15 extreme fatigue 0.50 physical physical
16 change of handedness 0.25 physical developmental

:*according to Johnson and associates [5] p. 166-167
according to Yairi and Ambrose, [1] p. 62-64
Table 1: Percentage of children (total n = 638) with reépdmrecipitating factors near onset of
stuttering and categorization of factors.

Stuttering frequency

The lower mean frequency of stuttering obseraedHe group of children with reported factors near
onset did differ statistically significant with tlggoup of children without reported factors neasein
(Levene’s test = 29.428, p < 0.000. Mann-Whitney; W4769.00, p = 0.018).

Parental concern

Descriptive data suggest that more often fadtax®e been reported as being known for parents being
evaluated as very concerned compared to parertiasitcern. This difference is statistically
significant 2 = 6.916, p = 0.009).
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Interaction of variables

Resuming the former findings, significantly mateessors near onset have been reported by parents
for children with an older-age-group membershigharter time since onset, a sudden onset, a
precocious tempo of speech/language developmémijea stuttering frequency as a group, and a
higher parental concern. When controlled for adisiivariables of significance, multinomal logistic
regression analysis reveals that only a suddert ofiséuttering remained statistically significant
associated with the classification of reporteddexthear onset as being know@ € 40.861, p <
0.000). No other statistically significant relatsbps with reported factors near stuttering renwias
tabulated in table 2.

Discussion Variable Chi-square df p
First of all, the findings will be
summarized to answer to the age group 0.101 1 544
questions formulated at the star
of the present paper. Secondly, onset 40.861 1 <.000
the r_eSL_jlts will be compa_red to tempo of 2792 2 256
the findings in other studies. speech/language
Th|rd|y, the diSCUSSion will fOCUS development
on the interpretation of the
findings and finally, limitations gender 0.199 1 655
of th? present study will be . parental concern 2.040 2 .361
considered and some suggestions
for future research will be made stuttering frequency 0.984 1 321
Findings time since onset 0.355 1 .551
The first question was how
frequently parents report stress
situations associated with the | Table 2: Variables related to classification of childrertiwi
onset of stuttering. In the preserntreported factors near onset entered in a multi-théwgéstic
study, more than half of regression analysis. Chi-square values, df andyesa

stuttering (i.e. 54.6%) factors
near onset of stuttering have been reported by plaeents. This number is somewhat lower for the
group of younger children (i.e. 50.7%) comparethsgroup of older children (69.1%). As for half of
the male (50.0%) and female participants (50.9%&ssbrs have been reported, no significant
difference between genders could be determinedthéogroup of children with a gradual onset,
stressors have been associated in 45.5% of themparechwith 65.6% of the group of children with a
sudden onset of stuttering. Stressors near ongetmest often reported for children classified vath
precocious speech and language development (14%33f them), compared both to children with a
normal speech and language development (i.e. 33a0&jo children with a delayed speech and
language development (i.e. 29.6%). Finally, the beinof reported stressors was higher parents
classified as “very concerned” (i.e. 59.7% of thewhen compared to parents classified as
“concerned” (i.e. 46.4%). In conclusion, these iivg$ suggest that stress situations near the ohset
stuttering have been more frequently reported liderochildren, in cases with of a sudden onset of
stuttering, for children with a precocious speecti Bnguage development, and for parents observed
as very concerned.

The second question was what kind of stressteingare assumed as associated with the onset of
stuttering. When listed according to stress situmtihe five most frequently occurring situatiohatt
have been associated with the onset of stuttegrqabents are school-related, language development,
high anxiety levels of the child for a specific atieexcitement about family vacations and birtta of
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sibling. In addition still other, less frequentlyentioned stress situations, have been reportedh. that
exception of language development, all other regbiéctors have emotional excitement in common.

The third question asked was whether stresssxciged with the onset of stuttering are related t
one or more of the following variables: age, gendenner of onset, tempo of speech and language
development, stuttering frequency at intake anemtat concern. In other words, considering these
variables, do stuttering children with reportecssiors near onset of their stuttering differ froun t
stuttering children without reported stressors meeset of stuttering? At first, the output of statal
analysis suggests that children with reported faatear onset, more often (a) are members of the
older age-group (72-143 months), (b) have beer@dtivith a sudden onset of stuttering, (c) have a
shorter time since onset, (d) have a precociouscéplanguage development. (e) As group they
obtained a lower mean frequency of stuttering, faraly (f) their parents have been more often edor
as “very concerned” on item 5 of the SPI. Howewdren controlled for the effect on classification of
all variables in the analysis, only a sudden ongstuttering remains statistically significant esisted
with reported factors near onset being known tgpdrents.

Comparison with findings of other studies
Number of reported stress situations near onsestittering

The number of reported stressors near onsetti€shg reported by Johnson and associates (1959)
were reported for 78.7% of the children when regubtiy their father and for 72.7% when reported by
their mother. Yairi and Ambrose (1992) reported,tirageneral, stress situations associated weh th
onset of stuttering have been mentioned for 43%ethildren. The results of the present study
indicate that stress situations were associatdutive onset of stuttering for 54.6% of the children
This number lies within the range of the figuredhef two other studies. However, it is closest tlear
findings of Yairi and Ambrose (1992), although Hetience of 11.6% still is present. On the one hand
the same interview method can contribute to soméagity of results. On the other hand, Yairi and
Ambrose (1992) seem to have restricted the nunfloeported stress situations to emotional and
physical stress. This could perhaps explain tHerdihce that has been found concerning the number
of reported stress situations near the onset tiesitug. Of course, still other variables not obserin
either study can explain this difference.

Kind of reported stress situations near onset aftstring

Table 3 tabulates the percentage of childreh véported stress situations near onset of stugteri
according the stressor category as classified bgrding to Yairi and Ambrose (2005). In all stuglie
that have been compared, the principal stressegeat is “emotional” with approximately somewhat
more then 40% of stressors classified. The magmrdpancy between numbers of the different studies
is 15.5%. The second important stressor categemysé¢o be “behavioral” or “behavioral-
developmental“ when the latter stressor categoaglded as reported by Yairi and Ambrose (2005).
When the figures of the other studies are addéldet®ehavioral and developmental stressor category
(i.e., 34.6% for the fathers and 46.3% for the racthn the Johnson and associates (1959) study and
41.6% in the present study), the collapsed stresgegory then classifies roughly also somewhaemor
than 40% of all stressors, with 7% as largest dig@ncy between studies. Finally, the last stressor
category is “physical” with around 10% of all sgestuations classified. Here, the largest disarepa
between the considered studies is 6.1%. The ofderpmrtance of stressor categories remains
remarkably similar between studies. Several pdgssican contribute to an explanation for this.

First, the use of a broad system for classifyingsst situations into stressor categories can have
induced a similarity between results in differettdées. Second, the findings might also suggest
similarity of the attribution of parents acrosseimnd language. Third, when parents reported stress
situations near the onset of stuttering, theymuight have observed similar environmental and
behavioral influence on stuttering.
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Johnson and associat
(1959) Yairi & Yairi &

Stressor category Ambrose (1992) Ambrose (2005)

Present study

Fathers Mothers

emotional 34.9 42.3 40.0 50.4
_ 43.0*
physical 8.9 12.8 14.0 7.9
behavioral 25.7 33.5 _ 27.0
' ' 36.6** '
developmental 8.9 12.8 - 14.6

* emotional and physical stressor categories agedd
** pehavioral and developmental stressor categ@iesadded

Table 3: Percentage of stuttering children with parentgorged stress situations near onset of
stuttering according to different studies.

Variables related to stress situations near onsestittering

In the present study a relationship has beend@atween the more frequently parental reported
stressors near onset of stuttering and the old=igagup, a shorter time since onset, a sudden,anset
precocious tempo of speech/language developmewgy Istuttering frequency at the intake, and a
higher parental concern but not with gender. Wtantrolled for significance of all these variables,
only a sudden onset of stuttering remained stedikyi significantly associated with reported stogss
near onset.

The findings of Yairi and Ambrose (1992) concagthe relationship between onset of stuttering and
physical and emotional stress revealed that suatiaeship has been independent of gender, a findin
confirmed in the present study. Furthermore, Yaid Ambrose (1992) suggested a cluster between
gradual onset, positive familial history and nocasated stress near onset of stuttering. Suchsstres
have been suggested to be more frequently relatadtidden onset (Johnson, 1955; Van Riper, 1982;
Yairi & Ambrose, 2005), which could also be confedhin the present study. In fact, only the
relationship between the manner of onset and repatress situations near onset remains significant
when controlled for all variables put into the stidal analysis.

Interpretation of the findings

The present findings reveal that, at least faualhalf of the stuttering children, specific stioas or
events have been associated with the onset oéshgtby their parents. In this context, emotional
stressors have been reported most frequently. ikgsdndicate that parents significantly more often
reported stressors concerning children with a suddeset of stuttering. Yairi and Ambrose (2005)
suggest two possibilities to interpret this majading. First, “...parents’ reports of gradual adden
onset reflect whether early symptoms are mild sese” (p. 57). In other words, the perception of
severe stuttering makes them perceive a suddet amdeice versa. Second, Yairi and Ambrose
(2005) take their data to “indicate that physigad @motional stresses might play an active role in
stuttering onset. If a child possesses predispdsieg genetic) factors to stutter, aggravatinggital
and emotional stresses might very well triggerahset.” (p. 63).

Undoubtedly, the reported stress situations orset obtained by interviewing parents, are always
the result of perception and attribution of paremtse question remains whether reported factors are
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purely the result of parental attribution or alséer to a process of “causing” the onset of stintpor
“increasing” the stuttering severity. The resulitta sudden onset seems to be related more often wi
reported stressors near onset of stuttering, ehaftcepted as an argument to support the parental
attribution process. The reasoning is that spetifia sudden onset of stuttering is more easily
perceived by parents who seek an explanation éobéginning of stuttering, and associate it with an
ongoing event, although such an event does nossanly posses a causal effect on stuttering.
However, accepting this explanation of more egsgsceived sudden onset of stuttering does not
automatically include the latter part of the argnmeamely that the event is not causally relatetthé
onset of stuttering. In other words, a facilitapaslental perception and attribution concerning the
sudden onset of stuttering does not exclude theepaon of an effective causal relationship. In
addition, one can assume that because of a sudden af stuttering, more often reported stress
situations near onset are attributed by the par@his assumption, however, fails to explain why fo
more than one-third of the children with a suddesen (i.e., 34.4%) no stress situations have been
reported. Also, it does not explain why of all dnén with a gradual onset of stuttering, less aytet
precised by parents, still for 45.5% of them st@ggation near onset of stuttering have been tegor
When still accepting only attribution processeghaiit a real causal relationship between a certain
stressor and the onset of stuttering, in all tleesao far discussed, at least two groups of marent
should be suggested, those who attribute and thibsedo not.

Another interpretation can be to accept a caeffatt from a stress situation on the onset of
stuttering. In some more recently developed modelstuttering, it is hypothesized that specific
factors (e.g., emotion, fatigue, behavioral) cagger stuttering. Conture et al. (2006) formulased
communication-emotional model of stuttering. Inezg®, related to this point, their model states tha
amongst other factors, e.g. emotion can causestis@sion of subcomponents of speech-language
planning, finally resulting in stuttering, and dam considered as distal causal factors. In a neatiiam
model of stuttering Alm (2004) emphasizes the fiamcof basal ganglia circuits being sensitive to
emotional factors, and having a stuttering evoldfigct. According to a speech motor model of
stuttering formulated by Zimmerman (1980) and Sr(i®97, 1999), neural activity correlated with
e.g. emotional processes, can provoke increasadatyat motor speech area and/or cerebellum,
finally leading to tensioned disruption of ongosyeech activity. In such models, the findings m th
study of Yairi and Ambrose (1992, 2005) and inphesent study suggest that the stressors function a
distal causal factors or precipitating factorsuth a suggestion could be validated, as proposexti
next section of this discussion, the findings i@ pnesent study can be taken to support these sodel
on stuttering on a phenomenological level.

Limitations and suggestions for future research

Knowledge about the onset of stuttering can bhenpbrtance to contribute to the theory of stutigyi
and to a clinical intervention strategy. So farlyanfew studies, all of which are epidemiological
nature, have been conducted focusing on the sullj¢ice onset of stuttering and the circumstanges i
which this onset took place. For the majority cdesof developmental stuttering, parents observe th
onset of stuttering. Inherently, epidemiologicaidsés making use of parental reported data have som
limitations. As Yairi and Ambrose (1992) pointed,aheoretically, the definition of the onset of
stuttering is debatable, but practically the ma&yooi the parents do report, more or less spediyica
what they perceived as the beginning of stutteil@ansequently, data related to the onset of sintter
have to rely on retrospective parental reportsvitably, the data reported by parents still maytaon
“inaccuracies”, although the efforts for the refimant and standardization of the interview methods b
Yairi and Ambrose (1992), replicated in the prestatly, may have forced parents to report as
accurate as possible.

Another limitation concerns the status of repdbdata and findings. Undoubtedly, such data are the
result of perception, attribution and reportingdayents. The problem is to reveal if reported sties
near the onset of stuttering are the result of atitybutional processes, i.e. “pure attributioor’ jf the
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parental reported data refer to a causal relatipristtween a stressor and the onset of stutteFing.
methodological design of an epidemiological stuslyised by Johnson and associates (1959), Yairi
and Ambrose (1992) and in the present study cacireatmvent this problem. The suggestion is to use
an external validation procedure, i.e. to formukateypothesis about a stressor and it’'s relatignihi
the onset of stuttering and test that hypothes®diess to mention that there are ethical reasbgs w
not to conduct such a study. Another possibilifyagain, to formulate a hypothesis about a stressor
and it’s relationship near the onset of stuttertogybserve if there is any effect on stuttering, an
increase of severity. The stressor can be givendihdirawn (A-B design) and criteria and elements
of stuttering can be observed directly (e.g., fezmuy, physical concomitants). In a certain way, drud
has used this design in her doctoral study knowithe@smonster study”. However, in that study
environmental pressure has been hypothesizedaachasal factor of stuttering.

The data of concordance of stuttering betweenaxygotic twins (i.e., 0.71 on the average), suggest
that other factors than genetic ones can be indalvéhe causation of stuttering (Andrews et #83;
Howie, 1981; Felsenfeld et al. 2000). Howeveha$ been difficult to identify what specific cues/h
impact on stuttering. According to Geschwind &adabruda (1985) prenatal conditions related to
cell migration and lateralization are involved. diimgs from epidemiological studies, suggesting that
emotional stressors (e.g. excitement, high levetngiety related to a specific situation) and pbgis
stressors (e.g., iliness, fatigue) might have aetation with the onset of stuttering (or a sudden
increase of severity near the onset), can insheeelection of a hypothesis to be tested.

Furthermore, models of brain functions relatedgeech and stuttering can, within the limits ef th
knowledge available, evaluate if findings aboutgtressors near onset of stuttering make sense. In
fact this is an analysis of content validity, reliegif emotional or physical stressors have theacaty
to provoke stuttering in a predisposed brain, and h works on a neurophysiologically level. Fore
mentioned models of Conture et al. (2006), Alm @0&mith (1997, 1999) take into account the
possibility of emotional and physical stressors asstal causal factor for stuttering although tras
not yet been linked to findings from epidemiolodjistudies yet.

Conclusions

The objectives of the present study have beeto(study how frequently parents report stress
situations associated with the onset of stuttefiippto describe what kind of stress situations are
perceived as associated with the onset of stugieaind (c) to examine the relationship between
reported stressors near onset and related varigbbtps gender, manner of onset, tempo of speeth an
language development etc.). For approximately dfatie stuttering children the parents report stres
situation near the onset of stuttering. When dissinto stressor categories, findings suggedt tha
emotional, behavioral/developmental and physigalsbrs have most frequently been associated with
the onset of stuttering. These findings seem tsildar compared to former epidemiological studies.
According the present study, when controlled foo#ier related variables, only the manner of onset
proved to be a statistically significant relatedeported stressors near onset being known. Maoea of
such stressors were reported by parents when #et ofistuttering was sudden. The findings might
only indicate that the reported stressors aredheltr of an attribution processes of parents, or in
addition suggest a distal causal relationship betweported stressors with the onset of stutteAng.
epidemiological study as such can not solve thigliob of interpretation. It can inspire experimaht
designs to test the capacity of reported stressprdvoke stuttering, or it can be evaluated in et®d
of brain functioning in stuttering.
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