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Introduction
Stuttering is a speech fluency disorder characterized 

by involuntary repetitions or prolongation of words, syl-
lables, or sounds, or interruptions in the flow of speech, 
known as blocks. It generally emerges at the age of 2-4 
years, with incidence rates ranging from approximately 
5-11.2% [1-3]. The onset of stuttering is rapid (one day or 
a few days) in 40-53.2% of stutters [3-5]. For many years, 
parents have been considered to play a role in the devel-
opment of stuttering. Johnson’s diagnosogenic theory 
suggested that parenting may result in the emergence 
of stuttering by abnormal reactions to and false labeling 
of their children’s typical disfluencies [6]. However, the 
theory was refuted by other researchers [7,8]. Recent 
twin studies have produced estimates of high herita-
bility, often exceeding 0.80 [9]. Studies on the genetics 
of stutter revealed that GNPTAB, GNPTG, NAGPA, and 
AP4E1 are related with the lysosomal targeting pathway 
[10-13]. The cortical expression levels of the lysosomal 
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Abstract
Background: Stuttering is a speech fluency disorder. Al-
though recent studies have shown that most of its etiology 
is genetic, some parents considered their own caregiving or 
siblings as the cause of stuttering. This study aimed to ad-
dress the clinical question associated with whether having 
siblings increases the risk of stuttering.

Methods: We assessed the numbers and proportions of 
sibship size and birth order of 102 people who stutter (76 
males and 26 females; average 11.8 years). In addition, we 
compared the occurrence of only children and siblings in our 
stuttering data with those in the 15th Japanese National Fer-
tility Survey database.

Results: There were 22 (21.6%) only children and 80 
(78.4%) siblings in our stuttering data, and there were 229 
(19.8%) only children and 927 (80.2%) siblings in the 15th 
Japanese National Fertility Survey database. A chi-square 
analysis revealed that the observed frequencies in the sib-
lings’ categories were not significantly different from those 
of only children.

Conclusions: The only child proportion of our stuttering 
population was similar to that of the 15th Japanese Nation-
al Fertility Survey data. Our findings will assist parents and 
sibships to encourage self-confidence and prevent negative 
beliefs in the form of self-blame, guilt or shame associated 
with stuttering.
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genes have been observed to alter functional connec-
tivity network organization of stuttering-related brain 
regions [14]. Additionally, there is some evidence of an 
association between temperament and stuttering [15].

Despite shifts in the understanding of the etiology 
of stuttering, parents often resort to self-blame, stating 
that they feel like they somehow caused their child’s 
stuttering [16]. Not only do parents experience anxi-
ety, but siblings also experience negative emotions sur-
rounding siblings’ stuttering [17]. A few years ago, we 
met a fluent young sister whose older sister stuttered. 
She was told by her mother, “The reason that older sis-
ter was stuttering was that you were born.” She also 
told us about her self-blame: “I changed older sister to 
a person who stutters. I wish I was never born.” There-
fore, this study sought to determine whether stuttering 
occurred more among siblings than only children. There 
have been a few prior sibling studies. For example, a 
twin children study on stuttering revealed that stutter-
ing occurs irrespective of birth order [18]. In a prospec-
tive, community cohort study, which studied cases with 
the onset of stuttering by the age of 3 and 4 years, the 
proportion of older siblings who were stutterers did not 
differ from those in nonstutterers [2,3]. The birth order 
of siblings had no bearing on cases of recovered and 
persistent stuttering [19]. Morgenstern observed no 
difference from the expected number of only children 
from among 355 stutterers [20]. Rotter and Morgestern 
agreed with the finding on the average nonstutterer, 
but this difference appeared neither in the Newcastle 
data nor the findings of Gladstien, Seider, and Kidd [21]. 
However, the famous stuttering textbook [20] pub-
lished in 2006 suggested that the possible trigger linked 
to the onset of stuttering may be linked to having both 
younger and older siblings. The textbook stated: “The 
birth of a new brother or sister may trigger the child’s 
insecurity with threat of being replaced. Or, an older 
sibling may turn belligerent toward the child because 
of the older child’s own need to express aggression as 
a prelude to puberty. Just as these stressors wax and 
wane in strength during preschool years, so does the 
child’s stuttering.” [22].

The aim of study was to address the clinical ques-
tion surrounding whether having siblings increases stut-
tering compared to being an only child. The birth rate, 
sibship size, and completed fertility (the average num-
ber of children born to a given generation of women 

throughout their fertile lives) in previous studies varies 
across time period and country. Although the textbook 
published in 2006 spoke to the possibility of siblings 
triggering stuttering, we sought to challenge this as-
sumption by testing the frequency of stuttering among 
only children and siblings.

Methods
Participants consisted of 102 people who stutter 

(PWS) (76 males and 26 females; average age 11.8, rang-
ing from 3 to 44), who visited Kyushu University Hospi-
tal from 2013 to 2015 for consultations with regard to 
their stuttering. There were no exclusion criteria. We 
assessed the numbers and proportions of sibship size 
and birth order of 102 PWS. In addition, we compared 
the frequency of only children and siblings in our stut-
tering data with those in the 15th Japanese National Fer-
tility Survey database [23]. This survey was conducted 
to determine the current situations of and background 
to marriage and/or fertility of married couples in 2015. 
The survey indicated that the completed fertility rate 
was 1.94. Of the 1,156 married couples, who were mar-
ried on average 15 to 19 years, 229 couples had one 
child (19.8%), 665 had two children (57.5%), 221 had 
three children (19.1%), and 41 couples had four or more 
children (3.5%). A Pearson’s chi-square test using sta-
tistical software JMP® 14 (SAS Institute Inc., Cary, NC, 
USA) was carried out comparing the frequency of only 
children and siblings in our stuttering data and the 15th 
Japanese National Fertility Survey database. This study 
was approved by the institutional review board of Ky-
ushu University (29-117) and was performed in accor-
dance with the Declaration of Helsinki.

Results
Table 1 shows the distribution of sibship size and 

birth order in our stuttering population. Most couples 
had two children, and no couples had more than four 
children in total.

Table 1: Distribution of sibship size and birth order for 102 
people who stutter from Kyushu University Hospital.

Sibship size First Second Third Fourth Total
1 22 - - - 22
2 43 25 - - 68
3 1 7 2 - 10
4 0 0 2 0 2

Table 2: Comparison of our stuttering data and the 15th Japanese National Fertility Survey database.

Our stuttering data The 15th Japanese National Fertility 
Survey database

P value for difference
(Confidence Intervals)

Only child
Boy
Girl

22 (21.6%)
17
5

229 (19.8%)
103
126

0.67
(0.54 to 1.47)

Siblings 80 (78.4%) 927 (80.2%)
Total 102 (100%) 1,158 (100%)
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thermore, we used the 15th Japanese National Fertility 
Survey database in 2015 as control group [23]. Use of 
our own control group would have been preferable. 
However, the survey database consisted of over 1,000 
families and reflected the most reliable sibship data in 
our country. Third, we did not have access to stuttering 
ratios in our stuttering group. Therefore, we were not 
able to examine the associations between stuttering se-
verity, birth order and siblings.
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