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Abstract
Background: Early diagnosis and intervention play a vital role in hearing and speech disorders and the effect of
intervention varies according to the age at onset of training of children with such disorders. Aim of this study is to
investigate the age at onset of training in children admitted to our center with complaints of hearing and speech
disorder, and the related factors.
Methods: In the first phase of the study, data of 473 children admitted to our center between January 2015 and
October 2018 with complaints of hearing and speech disorders and no additional disability were retrospectively
analyzed. Then, their chronological age, gender, cause of admission, age at onset of training and the effect of
factors that may have an impact on the age at onset of training were analyzed statistically. Study data were
obtained from patient records.
Results: Of 473 children (350 males and 123 females) admitted to our training center with the complaints of
hearing and speech disorders, 252 (53.3%) were presented with speech sound disorders, 90 (19.0%) with stuttering,
87 (18.4%) with delayed speech, 32 (6.8%) with hearing loss and 12 (2.5%) with other causes. Although there was a
statistically significant difference between the age at onset of training and the factors; such as cause of admission,
parental education level, employment status of the mother, occupation of the father, and socioeconomic status of
the family (p < 0.05), no statistically significant difference was found between the age at onset of training and
gender (p > 0.05).
Conclusions: The study revealed that children with hearing loss have the chance of early diagnosis thanks to
neonatal hearing screening programs and that they commence their training until the age of 2, which is
considered to be a critical period for language and speech development. However, it is an undeniable fact that we
have not yet reached the ideal age for the commencement of training (6th month). Similarly, the age of diagnosis
and initiation of training is delayed in children with speech disorders due to families’ delayed referral to the training
centers.
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Background
Data obtained from the World Health Organization
(WHO) show that around 7.5 million children live with
hearing loss in the world [1]. Hearing loss is one of the
most common congenital health problems in children
and affects approximately 3 in every 1000 newborns in
the world [2]. A survey conducted by the Turkish Statistical Institute (TSI) in 2010 showed that 5.9% of people
with disabilities in Turkey suffer from hearing loss and
9.6% of them are 0–6 years of age and 17.4% are between
7 and 14 [3]. Approximately 1,300,000 babies are born
every year in Turkey and 1300–2600 of these infants are
diagnosed with congenital hearing loss. Nowadays, it is
possible to diagnose hearing loss with Neonatal Hearing
Screening Programs. The national neonatal hearing
screening programs in Turkey were first launched in
2004. Today, each baby born in Turkey is subjected to
the hearing screening program. Babies who fail in
screening tests are referred to tertiary referral clinics for
advanced audiological evaluation, definitive diagnosis
and instrumentation (amplification), and then to relevant
institutions and centers for hearing-speech and language
education [4–6]. With the onset of newborn hearing
screening programs, children with hearing loss have the
chance of early diagnosis and intervention (early hearing
aid and cochlear implantation, early speech-language
training) [7–12]. Early diagnosis enables early intervention and sets the stage for better speech and language
development [13–15]. The critical age for early diagnosis
and intervention is up to 6 months. Diagnosis of babies
born with congenital hearing loss before 6 months of age
and initiation of their training, will increase their communication and academic skills, speech and language in
particular; enable them to have better language skills by
the age of three compared to children with other hearing
loss; and to catch up with the hearing abilities as their
peers in the following periods [16, 17]. Some researchers
reported that children with hearing loss, who were intervened until 3 months of age achieved higher scores in
terms of understandable word count and word production than those who did not [18]. In order for early
intervention programs to be carried out effectively, children should be brought to the follow-up examinations
by the family on a regular basis. A study reported that in
2005, 64% of the children with hearing loss and 46.1% in
2007 had been canceled from regular follow-ups [19].
Another study showed that approximately 20% of
families stopped following the intervention program,
which can often be attributed to lack of education or instructions, limitations due to the working conditions of
parents, financial problems, transportation difficulties,
etc. [1, 20].
In Turkey, individuals with speech and language disorders constitute 0.2% of people with disabilities. 25.1% of
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these individuals are between 0 and 6 years of age, while
37.1% are between 7 and 14 [3]. Due to the widespread
of the “wait and see” approach towards speech disorders
by many families and clinicians in Turkey, chances of
early diagnosis and intervention are often missed which
has a negative impact on educational success. Similarly,
certain misconceptions and beliefs (“His/her brother also
had delayed speech. Let’s wait, he’ll talk anyhow”, “His/
her father was also stuttering, then resolved spontaneously”, “It’s not really necessary to start talking, we
understand what he/she means”) also mislead parents
and delay the age at onset of training [21].
Although there are many studies showing that significant progress has been made regarding the early diagnosis of children with hearing loss in the last fifteen years,
there is no current and comprehensive study on the age
at onset of training in children with hearing and speech
disorders. The aim of this study is to investigate the age
at onset of training in children admitted to our center
with complaints of hearing and speech disorders, and
the factors affecting them.

Method
Data collection

Firstly, in the study, children and their families who
applied to our training center between January 2015 and
October 2018 with complaints of hearing and / or speech
disorder were identified by means of reviewing the patient
records, which was followed by the retrospective analysis
of the data of 473 children and their families. Study data
were obtained from patient records. Written consents of
the parents (their mothers or fathers) were obtained prior
to the study. Our center has been operating in the field of
diagnosis and rehabilitation of hearing and speech disorders in cooperation with a university since 1992, and is
a reference center admitting patients from different
regions and cities of Turkey. Of 473 children admitted to
our training center with complaints of hearing and speech
disorders, 350 (76%) were males and 123 (24%) were
females. Children with any additional illnesses and / or
disabilities, except for hearing and speech disorder, were
excluded from the study. As the first step, the data
planned to be obtained from patient records were identified. These data included the chronological age (month),
gender, cause of admission to our center, age at admission
(month), province of residence, age of the parents, parental education level, employment status of the mother, occupation of the father, and socioeconomic status of the
family. The data obtained after scanning the patient records retrospectively were transferred to a computer,
which was followed by the statistical analysis of children’s
age at onset of training and their mean age according to
the cause of admission; correlation between the age of
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admission and gender; and fluctuation in the age of
admission according to the demographic features of the
family.
Data analyses

Statistical analyses were run by using SPSS 22 and statistical
significance was defined as p < 0.05. Normality of the variables was analyzed through Shapiro–Wilks tests. Descriptive statistics were presented as mean ± standard deviation
for continuous variables together with frequency with proportions for categorical variables. Student’s t test was used
to compute the differences between two groups. Besides,
one-way Anova was also utilized to compute the differences
among more than two groups which was followed by a
Bonferroni corrected post-hoc test. Relationship between
two categorical data was evaluated with either Pearson’s
chi-square test or continuity corrected chi-square test. The
relationship was assessed with Pearson’s correlation coefficient for continuous variables and Spearman’s correlation
coefficient for ordinal variables.

Results
Of 473 children admitted to our training center with
complaints of hearing and speech disorders, 350 (76%)
were males and 123 (24%) were females. A total of 252
(53.3%) were presented with speech sound disorders, 90
(19.0%) with stuttering, 87 (18.4%) with delayed speech,
32 (6.8%) with hearing loss and 12 (2.5%) with other
causes (central auditory processing disorder, aphasia,
apraxia, etc.). The mean chronological age of the children was 92.6 months (Min - Max: 12–188 months, SD:
24.32). Distribution of children according to age and
cause of admission is shown in Table 1. The mean age
of admission was 48.9 months (Min - Max: 6–150
months, SD: 19.43). Although the age of admission was
lower in males (46.3 months) than it was in females
(52.4 months), the difference was not statistically significant (p > 0.05).
In the study, the mean age at onset of training was
74.5 months for patients with stuttering, 62.3 months for
speech disorder, 42.4 months for delayed speech, 14.8
months for hearing loss and 50.6 for other hearing and
Table 1 Distribution of children according to age and cause of
admission (N:473)
The cause of admission

Age at admission (month)
N

Min

Max.

Mean

SD

Speech sound disorders

252

34

116

62.3

27.12

Stuttering

90

31

150

74.5

38.76

Delayed speech

87

20

112

42.4

31.57

Hearing loss

32

6

56

14.8

16.24

Other causes

12

38

148

50.6

22.31

speech disorders (Table 1). There was a statistically significant difference between the cause and age of admission
(p < 0.01). The earliest admission was observed in children
with hearing loss, whereas the latest admission was found
to be in children with stuttering.
Evaluation of the distribution according to the cause
of admission and gender showed that the number of
males presented with the complaint of stuttering was
significantly higher than females, whereas the number of
females presented with complaints of hearing loss was
statistically and significantly higher than that of males
(Table 2) (p < 0.05). Although the number of males presented with delayed speech was higher than females and
the number of females presented with speech disorder
was higher than males, the result was not statistically
significant (p > 0.05).
Table 3 shows the distribution according to parental
educational level, employment status of the mother and
occupation of the father. Of all the mothers involved in
the study, 36.6% (N: 173) were university graduates,
while 25.4% (N: 120) were high school, 21.6% (N: 102)
were primary school, 11% (N: 52) and were secondary
school graduates, and 5.5% (N: 26) had a higher educational level (master’s or doctoral degree). While 60.7%
(N: 287) of these mothers were housewives, 39.3% (N:
186) of them were employed. Analysis of the fathers
involved in the study revealed that, 39.1% (N: 185) were
university graduates, while 28.1% (N: 133) were high
school, 13.7% (N: 65) were primary school, and 10.8%
(N: 51) were secondary school graduates, and 8.2% (N:
39) had a higher educational level. The majority of
fathers were self-employed (49.3%) and civil servants
(37%) (Table 3). In the study, socioeconomic statuses of
the families were classified as low, moderate and high,
based on the level of income in Turkey.
In line with this classification, 56.4% (N: 267) of the
families were found to have moderate incomes, while
23.7% (N: 112) had low and 19.9% (N: 94) had high
incomes.
In the study, the effects of certain factors; such as parental education level, employment status of the mother,
occupation of the father, and socioeconomic status of
the family, on the age of admission of the children were
also evaluated and the following results were reached:
-There was a statistically significant difference
between the parental education level and age of admission
(p < 0.001). It was observed that the increase in parental
education level decreases the age of admission.
-There was a statistically significant difference between
the employment status of the mother and age of admission (p: 0.001). The age at onset of training in the children
with working mothers was lower than that of housewives.
-There was a statistically significant difference between
the occupation of the father and age of admission (p:
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Table 2 Distribution of children according to gender and the cause of admission (N:473)
The cause of admission

Female (N:123)

Male (350)

p

Total (N:473)

N

%

N

%

N

%

Speech sound disorders

69

56,1

183

52,3

252

53,3

p > 0.05

Stuttering

19

15,4

71

20,3

90

19,0

p < 0.05

Delayed speech

21

17,1

66

18,9

87

18,4

p > 0.05

Hearing loss

13

10,6

19

5,4

32

6,8

p < 0.05

Other causes

1

0,8

11

3,1

12

2,5

p > 0.05

0.000). The age at onset of training in the children with
retired fathers was higher than that of others.
-There was a statistically significant difference between
the socioeconomic status of the family and age of admission (p < 0.05). The age at onset of training in the children
of families with low socioeconomic status was higher than
that of others.

Discussion
In Turkey, an average of 3 million babies are born each
year and nearly 0.1% of these infants continue their lives
with hearing loss. This means that nearly 1300 new
patients with hearing loss are referred to audiology
clinics and intervention centers every year [5, 22].
In a study conducted on a limited number (N = 32) of
infants with hearing loss in Turkey, it was stated that 14
of the babies were instrumented in the first 3 months, 7
in 6 months, 11 in 12 months and the rest in 6–12
months which was followed by the commencement of
training. It was also stated that 65% of the infants were
intervened during the targeted period of neonatal
hearing screening programs. Despite the promising
Table 3 Distribution according to parental educational level,
employment status of the mother and occupation of the father
Educational level

Mother

Father

N

%

N

%

Primary school

102

21,6

65

13,7

Secondary school

52

11,0

51

10,8

High school

120

25,4

133

28,1

University

173

36,6

185

39,1

Master’s or doctoral

26

5,5

39

8,2

N

%

–

–

Housewife

287

60,7

–

–

Employed

186

39,3

–

–

Maternal employment status

Paternal occupation

N

%

N

%

Self-employed

–

–

233

49,3

Civil servant

–

–

175

37,0

Working

–

–

56

11,8

Retired

–

–

9

1,9

results obtained in the study, it likely to reflect the overall profile of Turkey, as it was carried out on a limited
number of infants in a local area [23]. In our study, the
mean age at onset of training in children with hearing
loss was found to be 14.8 months. In Turkey, there are
limited number of studies conducted on the age of diagnosis, instrumentation and onset of training of children
with hearing loss.
In a comprehensive and long-term study carried out
on 4521 children with hearing loss, it was reported that
parents do not notice the hearing loss in their children
until 3.4 years of age and that the age of diagnosis used
to be 4.7 years in the 1970s in Turkey. These figures
decreased to 1.7 years and 2.8 years, respectively, in the
1990s [24]. Another study conducted in 2005 found that
the age when the hearing loss was noticed was 12.5
months, and that it was 19.4 months for diagnosis, 26.5
months for instrumentation, and 33.0 months for the
onset of training [25]. In our study, the mean age at
onset of training in children with hearing loss was 14.8
months. In a similar study conducted in India in 2014,
the mean age of diagnosis was 24.36 months in children
with hearing loss and the age at onset of training was
28.36 months [26].
One of the objectives of the neonatal hearing screening programs is to minimize the negative effects of hearing loss on language and speech skills by means of
starting training at an early age (no later than 6 months).
Therefore, even with the execution of the hearing
screening, the achievement of a normal language-speech
development is rather difficult, unless early instrumentation and early education are achieved at an ideal age
(no later than 6 months) [27]. The Joint Committee on
Infant Hearing (JCIH) recommends universal hearing
screening by the first month, diagnosis of hearing loss by
3 months, and enrollment in early intervention by 6
months of age. These recommendations are commonly
referred to as the Early Hearing Detection and Intervention (EHDI) 1–3-6 guidelines [13, 14]. When the results
of this study and the early ones which were conducted
on the age of diagnosis and onset of training in children
with hearing loss in Turkey are compared, it is found
that the age of diagnosing hearing loss in Turkey decreased below 3 months of age with the help of Newborn
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Hearing Screening Programs. However, the ideal age
highlighted by Joint Committee on Infant Hearing to
commence the training (earlier than 6 months) has not
been achieved yet, even though the age at onset of training has decreased in comparison to early years [23–25].
This is also the case for speech disorders. In our study,
the mean age at onset of training in children with speech
disorders was 74.5 months for those suffering from stuttering; 62.3 months in patients with speech disorder; and
42.4 months with delayed speech. In Turkey, the intervention in common speech disorders among children is
delayed, especially due to false beliefs, approaches and
practices, which results in missing the most critical timing for speech-language intervention [21].
In Turkey, although the chances of early diagnosis and
intervention in children born with hearing loss is higher
thanks to screening programs, parental factors are still
the most important determinants regarding the timing
of application. This is also the case for speech disorders,
since there is no screening program available. Relevant
studies state that the most important reason for delaying
the early diagnosis and treatment of children are parental disagreement with the appointments. In particular,
certain factors such as lack of understanding the concept
of early diagnosis and intervention process, lack of instruction, misguidance, and the opinion that the process
is unnecessary are the underlying causes of such approaches [1, 20, 23, 26, 28]. In addition, there are studies
highlighting the effects of parental education level and
socioeconomic status on early intervention. Especially,
families with low levels of education and socioeconomic
status are also the reasons for the delay in early diagnosis and early intervention [26, 29, 30]. In our study, it
was observed that the age at onset of training of children
with parents from lower educational background and
socioeconomic status was statistically and significantly
lower than the others. Similarly, the age at onset of training is lower in children of working mothers, whereas it is
higher in children with retired fathers. Although employment status of the mother is a factor that positively affects
the socioeconomic level, retirement of the father causes
the exact opposite.

Conclusions
The study showed that children with hearing loss have
the chance of early diagnosis thanks to the neonatal
hearing screening programs. Besides, these children start
their training at 0–2 years of age, which is considered to
be a critical period for language and speech development. However, we have not reached the ideal age for
the commencement of training (6th month) yet. Similarly, in children with speech disorders, the age of diagnosis and initiation of training is delayed due to families’
delayed referral to the training center. Parental status is
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the most important factor in terms of conducting early
intervention services for children with hearing and
speech disorders. Therefore, it is of utmost importance
to inform families, especially healthcare professionals in
this area, about the importance of early diagnosis and
intervention in hearing and speech disorders; so that we
can increase the number of studies and help their circulation across the country in order to raise awareness on
the matter. In addition, we believe that the development
of early childhood language and speech screening programs that are similar to neonatal hearing and screening
programs, and their implementation throughout the
country, may lead to a significant progress in early diagnosis and intervention of speech disorders.
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