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ABSTRACT 

Selective mutism (SM) is an anxiety disorder that usually onsets during childhood. 
Its main symptom is inability to speak in some situations despite normal speech in 
others. Sociodemographic factors are known risk factors for psychiatric disorders, 
but research on their association with SM is limited. Psychiatric disorders tend to 
cluster in families, but findings on psychiatric disorders among family members of 
subjects with SM are not uniform. The aim of the current thesis was to validate the 
use of the SM diagnosis and to investigate family psychopathology and demographic 
risk factors associated with SM, along with its long-term outcomes. 

The study used a nested register-based case-control setting. Information on 
subjects, controls and their parents and siblings were obtained from Finnish health 
registers. Each subject was matched by gender and age with four control subjects. 
Study I included 860 subjects with SM along with 3,250 controls, and Study II 
included 658 subjects with 1,661 siblings and 2,029 controls with 4,120 siblings. 
The validity of the SM diagnosis in use was evaluated by assessing the patient 
records of a subsample of 53 subjects in Study I. Study I examined parental 
psychopathology, parental age, maternal socioeconomic status, urbanicity, maternal 
marital status and parental immigration status. Study II explored sibling 
psychopathology. A systematic literature review was conducted to investigate the 
long-term psychiatric outcomes of SM.  

The studies found that both parental and sibling psychopathology were 
associated with SM among the subjects and showed non-specific pattern of 
clustering of disorders. The validity of SM diagnosis was found to be good.  
Advanced paternal age, low maternal socioeconomic status and single motherhood 
at the time of the child’s birth were also associated with SM. Among studies included 
in the review, most children with SM recovered during the follow-up period, but 
anxiety disorders were common later in life. 

Current findings point towards a shared etiology between SM and other 
psychiatric and neurodevelopmental disorders. In particular, the relationship 
between the etiology of SM and autism spectrum disorders requires further study. 
High-quality studies with follow-up times extending to adulthood are warranted. 

KEYWORDS: Selective mutism, anxiety disorders, epidemiological studies, 
register-based studies, child psychiatry   
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TIIVISTELMÄ 

Valikoiva puhumattomuus (VP) on ahdistuneisuushäiriö, jonka pääasiallinen oire on 
puhumattomuus tietyssä tilanteessa. Erilaiset väestötieteelliset tekijät on todettu 
riskitekijöiksi psykiatrisille häiriöille, mutta näitä on tutkittu VP:en suhteen 
vähäisesti. Psykiatriset häiriöt kasautuvat perheisiin, mutta aiemmat löydökset 
VP:sta ja perheessä todetuista psykiatrisista häiriöistä eivät ole yhdenmukaisia. 
Väitöskirjan tavoitteena on arvioida VP diagnoosien luotettavuutta ja tutkia perheen 
psykiatristen häiriöiden ja väestötieteellisten riskitekijöiden yhteyttä VP:een sekä 
VP:n psykiatrisia pitkäaikaisvaikutuksia. 

Tutkimuksessa käytettiin pesitettyä tapaus-kontrolli asetelmaa ja tiedot 
tapauksista sekä kontrolleista kerättiin suomalaisista rekistereistä. Yhtä tapausta 
kohden kerättiin neljä iän ja sukupuolen suhteen kaltaistettua kontrollia. 
Ensimmäisessä tutkimuksessa oli mukana 860 tapausta sekä 3250 kontrollia, ja 
toisessa 658 tapausta sekä heidän 1661 sisarustaan ja 2029 kontrollia sekä heidän 
4120 sisarustaan. VP diagnoosien luotettavuus arvioitiin käymällä läpi 53 tapauksen 
potilasasiakirjat. Tutkimuksissa selvitettiin vanhempien ja sisarusten psykiatristen 
häiriöiden, vanhempien iän, äidin sosioekonomisen aseman, äidin parisuhteen, 
kaupungissa asumisen sekä maahanmuuton yhteyttä VP:een. VP:en pitkä-
aikaisvaikutuksia selvitettiin toteuttamalla systemaattinen kirjallisuuskatsaus. 

Tutkimuksissa todettiin, että sekä vanhempien että sisarusten psykiatriset häiriöt 
ovat yhteydessä VP:een, ja yhteys koski laajasti erityyppisiä psykiatrisia häiriöitä. 
VP diagnoosien luotettavuus arvioitiin hyväksi. Isän korkea ikä, äidin matala 
sosioekonominen asema sekä se, ettei äiti ollut parisuhteessa lapsen syntyessä olivat 
yhteydessä VP:een. Systemaattisen kirjallisuuskatsauksen sisältämissä tutkimuk-
sissa lähes kaikkien tapausten oireet väistyivät seurannan aikana, mutta ahdistu-
neisuushäiriöt ovat yleisiä myöhemmin elämässä. 

Tulokset viittaavat yhteiseen etiologiaan VP:en sekä muiden psykiatristen ja 
kehityksellisten häiriöiden välillä. Erityisesti VP:n yhteyttä autismikirjon häiriöihin 
tulisi tutkia jatkossa. Laadukkaiden, aikuisuuteen jatkuvien, seurantatutkimusten 
tarve on ilmeinen. 

AVAINSANAT: Valikoiva puhumattomuus, ahdistuneisuushäiriöt, epidemiologi-
nen tutkimus, rekisteritutkimus, lastenpsykiatria  
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1 Introduction 

Selective mutism (SM) is a psychiatric disorder that usually onsets during childhood. 
Nowadays, it is considered an anxiety disorder, and is classified as such in the 
Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-V), and 
the International Classification of Diseases, eleventh edition (ICD-11) (American 
Psychiatric Association. 2013; World Health Organization 2019). The main 
symptom of SM is muteness in certain situations, for example at school, despite 
speaking normally in other situations.  

Prevalence of SM varies between 0.46% and 0.76% in most studies (Viana et al. 
2009). Onset of the disorder has been estimated to be around 3–5 years of age 
(Sharkey and McNicholas 2012; Dogru et al. 2023). There is often a delay after the 
onset of the symptoms before a diagnosis is made; children with symptoms are 
usually diagnosed at 6.5–9 years of age (Sharp et al. 2007; Muris and Ollendick 
2015). SM is highly comorbid with other anxiety disorders, social phobia (SP) being 
the most common comorbid diagnosis (Driessen et al. 2020). 

Knowledge on the etiology and possible risk factors of SM is limited. Only one 
genetic study has focused on SM, but it implies that SM does have a genetic 
background (Stein et al. 2011). There are a few different models that aim to explain 
the onset of SM (Wong 2010; Muris and Ollendick 2015; Kearney and Rede 2021). 
The psychodynamic model states that SM could be a way to cope with anger and 
anxiety that is caused by unresolved problems in the family. The family systems 
model theorizes that, in families with a child with SM, the relationship between the 
child and a parent is neurotic and the parent is controlling towards the child. This 
could lead to phobic behavior that manifests as SM. These two theories lack 
scientific support as empirical studies on SM are scarce (Wong 2010). It has also 
been suggested that SM could be a response to a traumatic event, but the latest studies 
do not support this theory (Muris and Ollendick 2015). Some have argued that SM 
could be categorized as neurodevelopmental disorder of speech and language 
because subjects with SM often have speech delay, communication difficulties and 
sensory issues, and not all subjects have anxiety symptoms (Kearney and Rede 
2021). The developmental psychopathology model on the etiology of SM is currently 
the most supported theory. It states that, instead of one risk factor being a cause of 
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SM as in previous models, the etiology of SM is a combination of different factors 
(Muris and Ollendick 2015). Hence, environmental factors, such as immigration and 
school-related problems, and genes and neurodevelopmental factors together form a 
risk that anxiety symptoms can develop into SM (Viana et al. 2009; Wong 2010; 
Muris and Ollendick 2015).   

Associations between various sociodemographic risk factors and SM are still 
largely unknown. Young maternal age and advanced paternal age have been 
associated with childhood-onset emotional disorders (McGrath et al. 2014). 
However, only two previous studies have compared the ages of parents of subjects 
to that of controls, and these did not find a significant difference in parental age 
(Alyanak et al. 2013; Poole et al. 2021). SM has been observed in all social strata 
(Kristensen 2000). However, findings on how SM is divided between different 
socioeconomic status (SES) classes are not uniform (Steinhausen and Juzi 1996; 
Kristensen 2000; Boneff-Peng et al. 2023). SM is more common in immigrant 
families (Elizur and Perednik 2003), and bilingualism seems to be a risk factor for 
SM (Slobodin 2023). Both single motherhood (Guhn et al. 2020; Khanal et al. 2022) 
and living in a big city (Helenius et al. 2014) have been associated with anxiety 
disorders among children, and could potentially also increase risk for SM, but no 
previous studies have analyzed these relationships. 

There is existing evidence on the clustering of different psychiatric disorders in 
families (Steinhausen et al. 2009; Ma et al. 2015). This could be because of shared 
genetic backgrounds of different psychiatric disorders (Pettersson et al. 2016). 
However, studies on clustering of SM and other psychiatric disorders in families are 
limited. Further, previous studies on parental psychopathology and SM are not 
uniform. Some studies have found high prevalences of psychiatric disorders, 
especially Social phobia (SP), among both parents of subjects with SM (Remschmidt 
et al. 2001; Kristensen and Torgersen 2001). In contrast, one study found association 
only with paternal psychopathology (Alyanak et al. 2013). The only previous 
epidemiological study on SM that has investigated parental psychopathology did not 
find a statistically significant association (Elizur and Perednik 2003). Studies on 
psychiatric disorders among siblings of subjects with SM are scarce. Two studies 
have found SM symptoms among 20% of the siblings of subjects with SM (Black 
and Uhde 1995; Remschmidt et al. 2001). SP has also been observed among about 
20% of the siblings of subjects with SM (Black and Uhde 1995). There have been 
no previous register-based studies conducted on family psychopathology and SM. 
Register-based studies facilitate gathering information on all family members 
without recall bias, and family members can be identified regardless of the type of 
relationship, which is helpful in the case of divorced families, for example. 

Only a few systematic literature reviews have focused on SM, and most of these 
have centered around the treatment of SM (Stone et al. 2002; Manassis 2015; 
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Østergaard 2018; Steains et al. 2021; Hipolito et al. 2023). There have been no 
systematic literature reviews on the outcomes of SM later in adolescence or 
adulthood. Duration of SM is considered to be relatively long, around eight years 
(Remschmidt et al. 2001), but there are no evidence-based conclusions about the 
recovery rate of SM or about the psychiatric morbidity of the subjects later in life. 

Previous studies on SM are based on relatively small numbers of subjects—
large, register-based studies are hard to find. Epidemiological studies on SM have 
been mostly school-based and have focused on the prevalence of the disorder (Elizur 
and Perednik 2003; Karakaya et al. 2008). Register-based studies enable collecting 
large samples cost-effectively. Registers can be used to study prevalence, lifetime 
psychiatric morbidity and different perinatal risk factors for psychiatric disorders. 
Finnish national health registers have been used widely in research, and the quality 
of registered diagnoses has been estimated to vary from satisfactory to very good 
(Sund 2012). In addition to diagnoses, Finnish national registers include information 
on various sociodemographic variables, pregnancy and birth. Using these registers 
makes it possible to study sociodemographic risk factors of even rare disorders, such 
as SM, and to control the findings for several potential cofounders. Knowledge on 
the risk factors of SM could facilitate earlier psychosocial support and help prevent 
the onset of the disorder. Recognizing the etiological backgrounds of SM could help 
in the identification of those at risk for developing SM, as well as in planning 
treatment and steering future research. 
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2 Review of the Literature 

2.1 Selective mutism 

2.1.1 Diagnostic criteria 
SM is a disorder that usually onsets during childhood. Its main symptom is the inability 
to speak in certain situations, despite otherwise speaking normally (Oerbeck et al.). The 
ICD-10 requires that development of speech is within a normal range and that the 
symptoms persist for at least four weeks (World Health Organization 1993b). Detailed 
diagnostic criteria in different diagnostic classifications are presented in Table 1. In 
Finland, it is most common to make diagnoses using criteria according to the ICD-10 
manual for research (World Health Organization 1993a). This manual does not mention 
schizophrenia or transient mutism (i.e., short-lasting muteness) as a part of separation 
anxiety as exclusion criteria. Otherwise the criteria are identical to ICD-10 criteria for 
clinicians (World Health Organization 1993a). Overall, the quality of diagnoses 
registered in Finnish registers have been considered to be good (Sund 2012). However, 
using the SM diagnosis has not been previously validated in Finnish health care.  

The concept of SM was first introduced in 1877 by German doctor Kussmaul  as 
aphrasia voluntaria (Kussmaul 1877) and then in 1934 by Swiss child psychiatrist 
Trames as elektiver mutismus (Tramer 1934). DSM-III was the first international 
diagnostic classification to publish diagnostic criteria for SM (American Psychiatric 
Association 1980). In the ICD classification, it was first included in the 9th revision 

KEY POINTS: 

• Selective mutism is a childhood-onset anxiety disorder. 

• Age of onset is usually around 3–5 years. 

• Occurrence among girls is higher than among boys. 

• Selective mutism is often comorbid with other anxiety disorders. 

• No previous studies have aimed to validate the use of the SM diagnosis 
in Finnish health care. 
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(World Health Organization. 1977). The disorder was called “elective mutism” in 
the DSM-III and the ICD-10 (American Psychiatric Association 1980; World Health 
Organization 1993a), but the term was replaced by “selective mutism” in the DSM-
IV because the silence among subjects is not considered to be a conscious choice 
(American Psychiatric Association 2000). Nowadays, SM is classified as an anxiety 
disorder, first being named as such in the DSM-V and later in the ICD-11 (American 
Psychiatric Association. 2013; World Health Organization 2019).  

Table 1. Diagnostic criteria of SM in the ICD-10 and 11 and in the DSM-V. 

Classification Inclusion criteria Exclusion criteria 

ICD-10  
(F94.0) 

-Muteness is consistent in 
certain social situations 
-Normal or nearly normal 
comprehension of speech 
-Symptoms last for at least four 
weeks 

-Symptoms appear only during the first four 
weeks of school 
-Child is not familiar with the spoken language 
-Disorders of speech and language (if there is 
no clear difference in how the speech is used 
in certain situations) 
-Transient mutism during separation anxiety 
-Pervasive developmental disorders 
-Schizophrenia 

ICD-11 
(6B06) 

-Consistent failure to speak in 
certain situations despite 
speaking normally in others 
-Symptoms last for at least one 
month 
-Interferes with educational 
achievements or social 
communication or causes 
significant impairment in some 
other area of functioning 

-Symptoms appear only during the first four 
weeks of school 
-Symptoms are caused by lack of knowledge 
of, or comfort with, the spoken language 
-Symptoms are better explained by another 
mental or neurodevelopmental disorder, such 
as schizophrenia, transient mutism as part of 
separation anxiety in young children, or autism 
spectrum disorder 

DSM-V -Consistent failure to speak in 
some situations  
-Normal speech in other 
situations, for example at home 
-Duration of the symptoms is at 
least one month 
-Symptoms cause impairment in 
educational or occupational 
achievements or with social 
communication 

-Symptoms appear only during the first four 
weeks of school 
-Symptoms are caused by lack of knowledge 
of, or comfort with, the spoken language 
-Symptoms are explained by developmental 
language disorder 
-Symptoms occur exclusively during the course 
of ASD 
-Symptoms occur exclusively during symptoms 
of psychotic disorder 

2.1.2 Epidemiology 
Only a few epidemiological studies have focused on SM. To the best of our knowledge, 
there are no previous register-based studies on SM besides the ones that were conducted 
as a part of the current thesis. Table 2 presents the epidemiological studies on SM. 



  

Table 2. Epidemiological studies on SM. 

Authors 
 
Year 
 
Country 

Data sources 
 
Method of data collection 

Sample size 
 
Age range 
 
Diagnostic criteria 
used 

Aims Results Other 

Y. Elizur and R. 
Perednik 
2003 
Israel 

Students in obligatory and 
pre-obligatory state 
preschools in West 
Jerusalem 
 
Telephone interviews with 
teachers and questionnaires 
competed by the mothers of 
subjects. Controls were 
recruited from preschools 
and assessed similarly. 

8,475 students 
19 controls (10 
native, 9 immigrant) 
 
4–6 years 
 
DSM-IV 

To evaluate prevalence of SM 
in West Jerusalem 
preschools, and to evaluate 
social anxiety, social 
competence and markers of 
neurodevelopmental disorders 
among native and immigrant 
subjects with SM. 

64 (0.76%) children 
with SM were found 
among students, of 
which 31 were 
immigrants and 33 
natives. Incidence for 
immigrants was 2.2%. 

SM was associated 
with social anxiety, 
markers of 
neurodevelopmental 
disorders (immaturity 
in motor, cognitive, 
linguistic and social 
skills) and poorer 
social competence. 

L. Sharkey and 
F. McNicholas 
2012 
Ireland 

Children in primary school in 
a pre-defined area in Ireland 

 
Survey completed by 
teachers and a clinical 
assessment of suspected 
subjects 

10,927 children 
 

4–12 years 
 

DSM-IV 

Aimed to define prevalence of 
SM in defined geographic 
area in Ireland. Additionally, 
comorbidities and family 
psychopathology were 
reported. 

20 (0.18%) children 
had symptoms of SM. 
Of them, 14 agreed to 
clinical evaluation, and 
they all met diagnostic 
criteria for SM.  

50% had a family 
history of social 
anxiety disorder, and 
43% had family history 
of autism spectrum 
disorder. 

Bergman et al. 
2002 
USA 

Kindergarten, first and 
second grades in public 
schools in Los Angeles 
 
Survey completed by 
teachers. Controls were 
chosen from peers from the 
same class as subjects. 

2,256 students 
12 controls 
 
5–7 years 
 
DSM-IV 

To evaluate prevalence of SM 
in school-based sample, and 
to examine characteristics of 
children with SM. 

16 (0.71%) students 
fulfilled the criteria for 
SM. Rate of social 
anxiety and 
internalizing 
symptoms were higher 
among subjects than 
controls. 

Subjects improved 
during the six-month 
follow-up but remained 
symptomatic. 
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Karakaya et al. 
2008 
Turkey 

Kindergarten, first, second 
and third grade students of 
all public/private schools 
within the city of Kocaeli 
 
Survey completed by 
teachers. Parents of 
suspected subjects were 
interviewed. 

64,103 students 
 
5–8 years 
 
DSM-IV 

To evaluate the prevalence of 
SM in kindergarten, and first, 
second and third grades in 
Kocaeli.  

526 (0.82%) students 
had symptoms of SM, 
but only 21 were 
confirmed to have SM 
after interviewing 
parents. Prevalence 
was 0.033%. Male to 
female ratio was 1.3:1.  

Most of the diagnosed 
subjects (15/21) were 
in the first grade. 

Kumpulainen et 
al. 
1998 
Finland 

Students attending second 
grade in elementary school 
in Kuopio 
 
Survey completed by 
teachers. School nurse 
assessed suspected 
subjects. 

2,010 students 
 
7–10 
 
DSM-III-R 

To investigate prevalence of 
SM and identify 
characteristics of the subjects 
with SM. 

38 (1.9%) students 
met criteria for SM. 
Symptoms started in 
elementary school in 
53% of the subjects 
with SM. Duration had 
been more than 12 
months in most cases. 

32% were performing 
lower than average in 
school, the rest were 
performing at an 
average level (49%) or 
above average (19%). 

S. Kopp and C. 
Gillberg 
1997 
Sweden 

Students in schools in West 
Central Göteborg 
 
Survey completed by 
teachers. Neuropsychiatric 
examination for suspected 
subjects. 

2,793 students 
 
7–15 years 
 
DSM-IV 

To establish prevalence of SM 
by screening school-aged 
population in two school 
districts in Göteborg 

5 (0.17%) children 
fulfilled diagnostic 
criteria for SM. 

25 children were 
classified as shy or 
reticent. 
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2.1.2.1 Incidence and prevalence 

Prevalence rates of SM vary between different studies: 0.033% at its lowest 
(Karakaya et al. 2008) and 1.9% at its highest (Kumpulainen et al. 1998) in previous 
epidemiological studies. A study by Kumpulainen et al. (1998) has been the only one 
to use DSM-III-R instead of DSM-IV criteria, which could explain its higher rate. A 
study by Elizur and Perednik (2003) investigated SM prevalence among immigrants 
separately, and found it to be 2.2%, whereas the respective figure among the whole 
study population was 0.76% (Elizur and Perednik 2003). More detailed information 
on these studies can be found in Table 2. Incidence of SM can be expected to be 
lower in register studies, as not all subjects are recognized and diagnosed clinically 
(Kumpulainen et al. 1998). Since all epidemiological studies have been based on 
surveys from schools or kindergarten, existing studies cannot show if incidence of 
SM has changed over time. 

2.1.2.2 Age of onset and duration 

Age of onset of SM varies between different studies. A cohort study by Black and 
Uhde (1995) that aimed to describe psychiatric characteristics of subjects with SM 
(n=30, aged 5.3–12.8 years) reported the mean age of onset to be 2.7 years. Another 
study, which recruited subjects with diagnosed or suspected SM (n=230, aged 3.75–
12 years) via fliers, similarly reported the mean age of onset as 2.85 years (Boneff-
Peng et al. 2023). Most studies report symptoms to most likely onset between the 
ages of 3 and 5 years (Steinhausen and Juzi 1996; Sharkey and McNicholas 2012; 
Dogru et al. 2023). A Finnish study by Kumpulainen et al. (1998) (described in 
Table 2) found a higher age of onset, as over 50% of the subjects had an onset of 
symptoms at the beginning of elementary school (Kumpulainen et al. 1998). The 
duration of the symptoms is considered to be long, 8–9 years (Remschmidt et al. 
2001; Melfsen et al. 2022). 

Previous studies have shown that there is usually a delay between the onset of 
symptoms and clinical diagnosis of SM. Most studies show a delay of almost two 
years (Kristensen 2000; Dogru et al. 2023; Boneff-Peng et al. 2023).  

2.1.2.3 Gender ratio  

SM seems to be more common among girls than boys, with a ratio of almost 2:1 
(Black and Uhde 1995; Steinhausen and Juzi 1996; Kumpulainen et al. 1998; Dogru 
et al. 2023; Boneff-Peng et al. 2023). Further, the onset of SM symptoms in most 
studies seems to be later in girls compared to in boys (Steinhausen and Juzi 1996; 
Dogru et al. 2023). However, the results are not totally consistent; the previously 
described study by Boneff-Peng et al. (2023) found a later onset of SM symptoms 
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among boys. A case-control study with clinical subjects (n=21, ages 6–8 years) 
found that boys had more persistent symptoms than girls (Kolvin and Fundudis 
1981), but there are no consistent findings on whether the severity of SM differs 
between sexes. 

2.1.3 Comorbidity 
A summary of the most common comorbid diagnoses with SM is presented in Table 
3, with other anxiety disorders being at the top of the list (Muris and Ollendick 2015; 
Driessen et al. 2020). Among other anxiety disorders, the most common is SP 
(Driessen et al. 2020). Previous studies have even considered whether SM is simply 
a more extreme manifestation of SP instead of its own disorder (Chavira et al. 2007; 
Young et al. 2012; Poole et al. 2021). The rate of comorbidity with SP varies from 
8.2% (Dogru et al. 2023) to 100% (Chavira et al. 2004; Lang et al. 2016), and a meta-
analysis resulted in a rate of 69% (Driessen et al. 2020). In a small study where 
comorbidity was  assessed with a form filled by parents (n=14), none of the subjects 
with SM (n=19, aged 5–8 years) fulfilled the criteria for SP (Nowakowski et al. 
2011). Lower rates of SP are often found in studies that report clinical diagnoses 
(Dogru et al. 2023). It must be noted that there are no instructions for clinicians on 
whether SM and SP diagnoses should be used at the same time or not. Other anxiety 
disorders that are commonly comorbid with SM include specific phobia (19%) and 
separation anxiety disorder (18%) (Driessen et al. 2020). 

Associations between SM and various neurodevelopmental disorders have also 
been studied widely. Studies show that subjects with SM often have language 
impairment (Steinhausen and Juzi 1996; Kristensen 2000; Manassis et al. 2003). 
According to the ICD-10, severe language impairment is an exclusion criterion for 
SM, but both diagnoses can be used if the language skills allow communication and 
if there is clear difference in using the language in different settings (World Health 
Organization 1993a). A study by Kristensen (2000) found that, in a clinical sample 
of subjects (n=54, aged 3.7–16.8 years), 68.5% had some developmental disorder. 
Among these, the most common were phonological disorder (42.6%), mixed 
receptive-expressive language disorder (17.3%) and developmental coordination 
disorder (17.0%), that is, motor dyspraxia (Kristensen 2000). In a Finnish study by 
Kumpulainen et al. (1998) (described in Table 2), a notable proportion of subjects 
with SM, 32%, also performed below average in school, which could imply learning 
disorders. Findings on academic skills and learning among subjects with SM are not 
consistent. One study that evaluated reports by parents and teachers did not find a 
difference in academic skills between the subjects (n=52, mean age 7.2 years) and 
the controls (n=52, mean age 7.0) (Cunningham et al. 2004). 
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Autism spectrum disorder (ASD) is an exclusion criteria for SM in the ICD-10 
and ICD-11 (World Health Organization 1993a; World Health Organization 2019); 
DSM-V allows using these two diagnoses simultaneously but advise caution when 
doing so (American Psychiatric Association. 2013; World Health Organization 
2019). Co-occurrence of these two disorders have been previously discussed (Muris 
and Ollendick 2021a). A study by Steffenburg et al. (2018) found that the rate of 
comorbid ASD among subjects with SM (n=97, mean age at diagnosis 8.8 years) 
was as high as 63%. However, as the diagnoses were assessed retrospectively from 
the patient records, and the clinic was specialized in neurodevelopmental disorders, 
the results should not be generalized (Steffenburg et al. 2018). In a previously 
mentioned study by Kristensen (2000), 7.5% of the subjects were diagnosed with 
Asperger’s disorder. A study by Muris et al. (2023), conducted with sample of 
clinical (n=25, mean age 8.1 years) and non-clinical (n=127, mean age 8.69 years) 
children with SM, found autistic features among 48% of the subjects based on 
assessment forms filled in by parents. This could at least partly be explained by 
behavioral inhibition, a temperament trait that is common to subjects with SM as 
well as subjects with ASD (Muris et al. 2023). 

Oppositional defiant disorder is also sometimes diagnosed with SM, but it is not 
likely that SM would be caused by oppositionality (Muris and Ollendick 2015). 
Previous studies have found diagnostic criteria of oppositional defiant disorders to 
be fulfilled among 5–14% of the subjects (Black and Uhde 1995; Steinhausen and 
Juzi 1996; Dogru et al. 2023). The ICD-11 states that an additional oppositional 
defiant disorder diagnosis should not be assigned if oppositionality is only present 
in situations where speech is required and refusal to speak is explained by SM 
symptoms (World Health Organization 2019). 

Table 3. Most common comorbidities among subjects with SM 

Previously reported comorbidities among subjects 
with SM 

Prevalence according to previous 
studies 

Anxiety disorders 80%a 

Social phobia 69%a 

Language disorders 42b–52%c 

Oppositional defiant disorders 5d–14%b 

ASD 7.5c–63%e 
a Driessen et al. 2020 
b Dogru et al. 2023 
c Kristensen 2000 
d Steinhausen and Juzi 1996 
e Steffenburg et al. 2018 
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2.2 Current knowledge on etiology of selective 
mutism 

The background of SM is still mostly unknown, but there are a few different models 
aiming to explain its etiology (Wong 2010; Muris and Ollendick 2015). The oldest 
models are based on the functioning of the family system or on the psychodynamic 
background (Wong 2010). The family systems model states that SM symptoms 
originate from a neurotic relationship with a parent (Wong 2010). The 
psychodynamic model theorizes that SM is caused by family trauma or a “family 
secret” and that muteness is a way to cope with anger or anxiety (Wong 2010; Muris 
and Ollendick 2015). Some previous studies suggest that SM is a fear response, and 
children do not speak when they are frozen with fear (Vogel et al. 2022).  

Several previous literature reviews have suggested that the developmental 
psychology model best explains the development of SM (Viana et al. 2009; Muris 
and Ollendick 2015; Rozenek et al. 2020), that is, that different environmental 
factors (such as immigration, school problems and relationships with parents), 
neurodevelopmental factors (such as developmental delay or speech and language 
problems) and genetic and temperamental features (behavioral inhibition, 
oppositionality) together cause the development of anxiety symptoms into SM 
(Muris and Ollendick 2015). A review by Rozenek et al. (2020) also supports the 
developmental psychological model and speculates that there could be some 
unknown factors that cause SM to sometimes manifest with SP and sometimes 
without it. This review found evidence from previous studies that female gender, 
controlling parents and educational difficulties might increase the risk for SM 
(Rozenek et al. 2020). The developmental psychology model is also supported by 
previous findings that behavioral inhibition plays an important role among subjects 
with SM (Muris and Ollendick 2021a).  

KEY POINTS: 

• The etiology of SM is still unknown, but anxiety-related background has 
the strongest evidence. 

• The developmental psychology model suggests that the etiology of SM is 
a combination of environmental factors, neurodevelopmental factors, 
genetic vulnerability and anxiety-prone temperament (behavioral 
inhibition). 

• Parenting style might play a role in the onset of SM. 

• There is some evidence on neurodevelopmental features, such as delayed 
language and motor skills and sensory issues, among subjects with SM. 
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SM having an anxiety-related background is supported by a high rate of 
comorbid anxiety disorders among subjects with SM (Driessen et al. 2020) as well 
as the strong resemblance between SM and SP (Chavira et al. 2007; Poole et al. 
2021).  Researchers have previously hypothesized that subjects with SM have more 
severe anxiety symptoms than subjects with SP and are frozen with fear in social 
situations (Yeganeh et al. 2003), although self-reported levels of anxiety have not 
differed between subjects with SM and SP in previous studies (Manassis et al. 2003; 
Yeganeh et al. 2006; Young et al. 2012). However, there is some evidence that non-
speaking behavior could be an avoidance mechanism in scary situations (Young et 
al. 2012; Vogel and Schwenck 2021). 

Some reviews suggest that SM might not be an ambiguous anxiety disorder, and 
that sometimes SM symptoms originate from oppositionality or developmental 
problems (Kearney and Rede 2021; Muris and Ollendick 2021b). This is supported 
by the finding that many of the subjects with SM additionally have some 
neurodevelopmental disorder, such as delayed language or motor development, and 
that they show a higher rate of non-specific markers of neurodevelopmental 
disorders than controls (Kristensen 2000; Kristensen 2002). With this in mind, it has 
been speculated that SM might even benefit from categorization among 
neurodevelopmental disorders instead of anxiety disorders (Kearney and Rede 
2021). One review has also suggested that auditory deficiencies might play a role in 
the onset of SM (Henkin and Bar-Haim 2015). 
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2.3 Demographics, family and life event risk factors 
of selective mutism 

There are gaps in existing research on sociodemographic risk factors and SM. 
Studies report various risk factors, but many of them lack controls and only report 
prevalence among the subjects (Dogru et al. 2023; Boneff-Peng et al. 2023). Also, 
there are no previous register studies on the sociodemographic risk factors of SM.  

2.3.1 Parental age 
Parental age has been found to be associated with different psychiatric disorders. For 
example, low parental age was found to be associated with attention deficit 
hyperactivity disorder (ADHD) (Chudal et al. 2015), advanced maternal age has 
been associated with obsessive-compulsive disorder (OCD) (Chudal et al. 2017) and 
advanced paternal age with schizophrenia (Helenius et al. 2012). A register-based 
study by McGrath et al. (2014) that investigated the relationship between parental 
age and different psychiatric disorders found that low maternal age and high paternal 
age were associated with behavioral and emotional disorders of childhood. This 
category also included SM (McGrath et al. 2014).  

Only a few studies have investigated the associations between parental age and 
SM, or have even reported the parental age of the subjects. A study by Boneff-Peng 
et al. (2023) reported that the mean age of parents during participation was 39.8 
years, while the mean age of the subjects was 7.4 years. In a study with 26 clinical 
subjects (aged 5–13 years) there was no difference in parental ages between subjects 
and controls (Alyanak et al. 2013). In a study by Poole et al. (2021), comparing 

KEY POINTS: 

• Only one previous study has investigated parental age, without findings. 

• Findings on family socioeconomic status and on marital status associated 
with SM are not consistent. 

• Immigration and bilingualism are considered to be risk factors for SM. 

• Studies have not found that divorce is a risk factor for SM, but there are 
no case-control studies on parental marital status and SM. 

• There are no previous studies on urbanicity and SM. 

• The role of family dynamics on onset and on maintaining SM symptoms 
requires further study. 

• Recent literature does not support the theory that traumatic events play a 
major role in the onset of SM. 
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subjects with SM and social anxiety (n=48, mean age 7.9 years) to subjects with only 
social anxiety (n=48, mean age 9.8 years) and to controls (n=62, mean age 8.6 years), 
no statistically significant differences in primary caregivers’ age between groups was 
found. The study did not investigate maternal and paternal ages separately, but the 
primary caregiver was the mother for approximately 90% of the subjects and controls 
(Poole et al. 2021). 

2.3.2 Maternal socioeconomic status 
Low family socioeconomic status (SES) has been found to be associated with 
childhood mental disorders (Reiss 2013).  Some studies have looked at SES among 
families with a child with SM (Steinhausen and Juzi 1996; Kristensen 2000; Boneff-
Peng et al. 2023). However, the definition of SES has varied between studies, some 
defining it based on family income (Boneff-Peng et al. 2023) and some based on 
parental occupation (Kristensen 2000). In many Finnish studies, SES is based on 
maternal occupation because previous research has found it to be the strongest 
indicator for health inequality in Finland (Rantakallio 1979). Boneff-Peng et al. 
(2023) found that the majority (75.4%) of the families in their study had high SES 
when defined by family income. A study by Steinhausen and Adamek (1997) 
investigated family SES in a case-control setting (38 subjects, mean age 9.0, 31 
controls, mean age 6.8 years) but did not describe how SES classes were defined. 
The study found that there were significantly more families with a child with SM in 
the middle class and fewer in the lower SES class when compared to controls. This 
finding could be explained by subjects being collected from self-help groups and 
controls being the other clinical patients without SM (Steinhausen and Adamek 
1997). The previously mentioned study by Kristensen (2000) that used a case-control 
setting and clinically diagnosed subjects with SM did find that there were more 
families in lower SES classes and fewer in the highest SES class among subjects 
when compared to controls, but the finding was not statistically significant and SM 
was observed among all social strata (Kristensen 2000). As findings on family SES 
and offspring SM are not uniform, more studies are needed. 

2.3.3 Parental marital status 
A recent study that retrospectively investigated familiar factors of 49 subjects with 
SM (aged 7–11 years) found that 73.5% of the subjects lived in nuclear families 
(Dogru et al. 2023). In addition, a study from the US that recruited subjects mainly 
via flyers found that 90.4% of the parents who completed the forms were married, 
but it did not specify if the married family members were part of the nuclear family 
or the extended family (Boneff-Peng et al. 2023). Unfortunately, neither of these 
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studies compared subjects to controls. A previously described clinical case-control 
study from Canada did not find a difference between rates of divorced parents 
between subjects and controls (Cunningham et al. 2004). This is in line with a case-
control study by Melfsen et al. (2022) from Germany, which also included clinical 
subjects (n=28, mean age 12.7 years). It did not find divorced parents to be more 
common among subjects with SM than among controls (Melfsen et al. 2022). In 
contrast to these findings, an epidemiological study by Elizur and Perednik 
(described in Table 2) found that marital conflict could be associated with the onset 
of SM. There are no studies on single motherhood at the time of the child’s birth and 
SM. As single motherhood might be a risk factor for anxiety disorders (Guhn et al. 
2020; Khanal et al. 2022), studies on this are needed. 

2.3.4 Immigration and bilingualism 
Several studies have found association between immigration and bilingualism and 
SM, but it is still unclear if the reasons behind this are cultural or lingual. A recent 
literature review by Slobodin (2023), which included eight studies about SM with a 
group of subjects with immigrant status, stated that onset of SM might be associated 
with both minority status and bilingualism. However, current literature does not take 
into account other sociocultural factors (Slobodin 2023). An epidemiological study 
from Israel (described in Table 2) found that the prevalence of SM might be as much 
as fourfold (2.2%) among immigrants compared to that of native children (0.5%) 
(Elizur and Perednik 2003). A long-term outcome study by Steinhausen et al. (2006), 
including clinical subjects with SM (n=33, mean age at follow-up 21.6 years), found 
48% of the subjects to be from immigrant families. Immigration predicted additional 
phobic disorder diagnosis at the follow-up, but was not found to have association 
with SM symptom outcome at follow-up (Steinhausen et al. 2006). In a study by 
Starke et al. (2018), 11 bilingual and 7 monolingual mute subjects (aged 3–5.7 years) 
were followed up for 9 months. Of these children, eight fulfilled the diagnostic 
criteria for SM at the beginning of the study and seven at the end of the study. 
Bilingualism or receptive language skills alone were not associated with onset of 
SM, but speaking behavior in preschool was best predicted by level of anxiety. The 
results proposed that how well parents were orientated to the mainstream culture 
affected the speaking behavior of the child. Good orientation to mainstream culture 
was associated with lower levels of muteness in preschool (Starke 2018). It should 
be noted that immigration and bilingualism are factors that should be considered 
when diagnosing SM (i.e., muteness cannot be explained by the child not knowing a 
language or not being comfortable with it), and SM should not be mistaken for a 
nonverbal period that is common in bilingual children (Toppelberg et al. 2005). 
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2.3.5 Urbanicity 
No prior studies have been conducted on the relationship between urbanicity and 
SM. Levels of urbanization could play a role in the development of some psychiatric 
disorders. A study by Helenius et al. (2012) found that living in a smaller region than 
the city of Copenhagen decreased the odds of developing schizophrenia (Helenius et 
al. 2012). Similarly, living in a big city was found to increase the risk for anxiety 
disorders and substance use disorders (Helenius et al. 2014; Steinhausen et al. 2017). 
As SM is classified as an anxiety disorder, similar associations could be expected for 
it, and studies on this are needed. In previous studies, urbanicity was not associated 
with bipolar disorder and OCD (Helenius et al. 2013; Steinhausen et al. 2013).  

2.3.6 Family dynamics 
Associations between SM and family dynamics have also been studied previously. 
The family systems model and the psychodynamic model both theorize that SM has 
its origins in family functioning (Wong 2010). Originally, these theories arose from 
clinical observation that mothers of children with SM often seemed to be over-
protective and fathers distant (Knud 1979), and a similar pattern has been observed 
in one case-control study with clinical subjects (n=45, mean age 8.7 years) 
(Remschmidt et al. 2001). In a study examining parent-child interaction, compared 
to controls, primary caregivers (90% mothers) of subjects with SM (n=63, aged 4–
13 years) seemed to be more controlling and would take over the situation when the 
child was required to speak (Edison et al. 2011). This finding is not fully supported, 
as two previously described studies that compared self-reported parenting styles 
between parents of subjects and controls did not find differences between groups 
(Cunningham et al. 2004; Alyanak et al. 2013). Another case-control study 
mentioned above, by Melfsen et al. (2022), that assessed subjects with SM and their 
parents did not find a difference in the relationships between the mother and the child 
when compared to controls. The relationship between the father and the subject was 
more distant and less supportive, compared to controls (Melfsen et al. 2022). 
Studying dynamics and relationships inside families requires long-term observation, 
which is difficult to conduct cost effectively with larger data.  

2.3.7 Traumatic life events 
Case studies have found SM to be associated with post-traumatic stress disorder 
(Wong 2010) Therefore, several studies have investigated if traumatic life events 
play a role in the onset of SM (Black and Uhde 1995; Kopp and Gillberg 1997; 
Kumpulainen et al. 1998; Remschmidt et al. 2001). However, recent literature does 
not support this theory (Muris and Ollendick 2015). The study by Kumpulainen et 
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al. (1998) (described in Table 2), which included assessments of teachers, found 
that, although 47% of the subjects had encountered stressful life events, the event 
occurred had just before the onset of SM symptoms only in 16%. This is in line with 
a study that found the onset of SM to have occured after a traumatic event in the 
family only among 17% (5/30) of the subjects (Black and Uhde 1995). Another 
study, analyzing 100 subjects with SM (mean age 8.7 years), found that among 32% 
there had been a stressful life event prior to the onset of SM symptoms (Steinhausen 
and Juzi 1996). A clinical follow-up study by Remschmidt et al. (2001) found at 
baseline that, for 28 out of 45 subjects, there had been some conflict inside the family 
(mean age at baseline 8.7 years). The study did not compare the ratio to that of 
controls; therefore, the significance of this finding remains unclear (Remschmidt et 
al. 2001). 

2.3.8 Language development 
Delays in speech and language development among subjects with SM have been 
reported in several studies (Steinhausen and Juzi 1996; Kristensen 2000; Manassis 
et al. 2003). Kristensen (2000) found that 52% of the subjects had delayed language 
development, which was a significantly higher rate than among controls (11%). 
Steinhausen and Juzi (1996) found that 38% of the subjects (n=100, mean age 8.7 
years) had a language or speech disorder, expressive language disorder being most 
common one (28%). A study comparing seven subjects with SM (mean age 9.7 
years) to seven subjects with SP (mean age 11.1 years) found that the subjects with 
SM showed normal non-verbal cognitive skills and receptive language skills but had 
poorer narrative skills than the controls (McInnes et al. 2004). Investigating language 
skills in a child with SM is difficult and partly relies on parental assessment and non-
verbal ways of assessment (McInnes et al. 2004). Previously, the concern that 
clinicians can misdiagnose SM as a language disorder has been raised (Pereira et al. 
2019). It is not known, if language disorders are a risk factor for SM or if persistent 
SM symptoms disturb the development of speech and language (Manassis et al. 
2003). This could be studied, for example, with follow-up studies measuring 
language skills non-verbally to see if persistent mutism symptoms are associated 
with poorer language skills at follow-up than at baseline. 
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2.4 Mental and neurodevelopmental disorders 
among parents and siblings of subjects with 
selective mutism 

There are several studies that report psychopathology among family members 
with SM. Many of these studies report only parental psychopathology (Kristensen 
and Torgersen 2001; Elizur and Perednik 2003; Chavira et al. 2007; Alyanak et al. 
2013; Capozzi et al. 2018), and siblings’ psychopathology is only an additional 
finding in some papers (Kristensen 2000; Elizur and Perednik 2003). Some studies 
report the prevalence of specific psychiatric disorders, such as anxiety and 
depression (Alyanak et al. 2013) or SM and SP (Black and Uhde 1995). Some studies 
report psychopathology in general instead of individual diagnoses (Kristensen 2000; 
Elizur and Perednik 2003). There are no register-based studies on family 
psychopathology and SM. Studies on family psychopathology and SM are presented 
in Table 4. 

 

KEY POINTS: 

• Psychiatric and neurodevelopmental disorders tend to aggregate in 
families, but findings on parental psychopathology and SM are not 
uniform. 

• Studies on psychiatric and neurodevelopmental disorders among siblings 
of subjects with SM are lacking. 



 

Table 4. Studies on psychopathology among family members of subjects with SM. 

Authors 
 
Year 
 
Country 

Study type 
 
Data source 

Sample size 
 
Age range 

Aims Results Other 

Alyanak et al. 
 
2013 
 
Turkey 

Case-control 
study 
 
Clinical sample 

26 subjects, 32 
controls and their 
parents 
 
5–13 years (mean 
age 8.11 for subjects 
and 8.18 for 
controls) 

To study if subjects present 
more internalizing behavior 
compared to controls, if 
parents report increased rates 
of psychopathology and if 
there is correlation between 
these two findings. 

Rates of paternal anxiety and 
depression were higher among 
parents of subjects than among 
parents of controls.  

Maternal psychopathology 
was not associated with 
offspring SM, but it was 
correlated with severity of 
emotional and behavioral 
problems of children. This 
was not observed for 
paternal psychopathology. 

Black and Uhde 
 
1995 
 
USA 

Cohort study 
 
School-based 
sample 

30 subjects 
 
5.3–12.8 years 

To assess characteristics of 
children with SM by using 
structured clinical interviews 
and to study if SM and SP are 
common among family 
members. 

44% of the parents had a history 
of SP or avoidant disorder and 
15% had a history of SM. Among 
siblings, 21% had a history of SP 
or avoidant disorder and 19% had 
a history of SM. 

 

Capozzi et al. 
 
2018 
 
Italy 

Case-control 
study  
 
Clinical sample 

26 subjects and 32 
controls with 
generalized anxiety 
disorder (GAD) 
 
2.3–5.8 years 
among subjects, 
2.7–5.8 years 
among controls 

To evaluate psychological 
characteristics among 
subjects with SM, controls 
with GAD and their parents. 

There was no significant 
association between psychiatric 
diagnoses among parents or 
family members of subjects with 
SM. Both mothers and fathers of 
subjects with SM scored higher in 
a global severity index of 
symptom assessment, and 
fathers of subjects with SM 
scored higher in phobic anxiety 
scores compared to parents of 
children with GAD. 

Mothers of subjects with 
SM scored higher in 
obsessive-compulsive 
symptoms, but the finding 
was not statistically 
significant. 
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Chavira et al. 
 
2007 
 
USA 

Case-control 
study 
 
Sample from 
internet survey 

70 subjects with 
their parents and 31 
controls with their 
parents 
 
Mean age was 6.4 
years for subjects 
and 7.12 years for 
controls 

To assess personality traits 
and psychiatric disorders 
among parents of children 
with SM. 

Parents of children with SM had 
higher rates of generalized SP 
and avoidant disorder than 
parents of controls. The rate of 
non-generalized SP or other 
psychiatric disorders did not differ 
between parents of subjects and 
parents of controls. 

More severe form of SM 
predicted parental 
generalized SP. 

Y. Elizur and 
R. Perednik 
 
2003 
 
Israel 

Cohort study 
 
School-based 
sample 

8,475 children (64 
subjects with SM 
and 19 controls) 
 
4–6 years 

To evaluate prevalence of SM 
in school-based sample, and 
to examine characteristics of 
children with SM. Additionally, 
association of maternal 
psychological adjustment and 
offspring SM was examined.  

There was no significant 
difference between maternal 
mental health scores among 
subjects and controls, neither 
between mental health scores of 
mothers of immigrant nor non-
immigrant subjects with SM. 

 

H. Kristensen 
 
2000 
 
Norway 

Case-control 
study 
 
Clinical sample 

54 subjects with 108 
controls 
 
3.7–16.8 years 
(mean 9.0 years) 

To study developmental 
disorders, anxiety disorders 
and elimination disorders 
among subjects with SM. 
Additionally, overall rate of 
parental and sibling 
psychiatric disorders (reported 
by parents) was reported. 

Rate of psychiatric disorders did 
not differ between parents of 
subjects and controls. 16% of the 
siblings had psychiatric disorders, 
which was a significantly higher 
than rate 4.9% among controls. 

 

H. Kristensen 
and 
S. Torgensen 
 
2001 
 
Norway 

Case-control 
study 
 
Clinical sample 

54 subjects with 108 
controls 
 
Mean age 9.0 years 
among subjects, 9.1 
years among 
controls 

To evaluate personality 
features and symptom rates 
among parents of subjects 
with SM. 

There was statistically significant 
association between maternal 
schizoid, schizotypal and avoidant 
features and SM, and paternal 
schizoid and anxiety features and 
SM. There was a significantly 
higher rate of shyness/social 
anxiety among parents of children 
with SM than parents of controls. 

As avoidant and 
schizotypal features are 
associated with social 
anxiety, results imply that 
social anxiety among 
subjects with SM is a 
familial phenomenon.  
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Remschmidt et 
al. 
 
2001 
 
Germany 

Case-control 
study/cohort 
study 
 
Clinical subjects 

45 subjects (41 at 
follow-up) and 46 
controls 
 
Mean age at time at 
referral 8.7 years 
and at follow-up 20.5 
years 

To follow up on subjects with 
SM, evaluate its course and 
evaluate different predictive 
factors. 

Among 18/45 mothers of 
subjects, there were mild 
psychiatric symptoms, and among 
9/45 there were severe 
psychiatric symptoms. Among 
fathers, 12/44 had minor 
psychopathology and 16/44 had 
remarkable symptoms. 13/44 had 
characteristics that could be 
categorized as “abnormal”, as 
shyness, irritability, and 
aggressive behavior.  

18% of the mothers, 9% of 
the fathers and 18% of the 
siblings had a history of 
SM symptoms. 

L. Sharkey and 
F. McNicholas 
 
2012 
 
Ireland 

Cohort study 
 
School-based 
sample 

10,927 (of which 20 
had SM based on 
assessment form 
and 14 attended 
clinical evaluation) 
 
4–12 years 

Aimed to evaluate the 
prevalence of SM in a defined 
geographic area in Ireland. 
Additionally, comorbidities 
and family psychopathology 
were reported. 

Among 9/14 of the families, there 
were language disorders in first-
degree family members. In 2/14 
families there was SP among 
siblings and 7/14 of the parents 
had received treatment for SP or 
SM. In 6/14 families there was 
ASD among first-degree relatives. 

 

H.C. 
Steinhausen 
and R. Adamek 
 
1997 
 
Switzerland 

Case-control 
study 
 
Cohort study 
(partly clinical, 
partly from self-
help group) 

38 subjects and 31 
controls (with 
emotional disorder 
and language 
disorder) 
 
Mean age for 
subjects was 9.0 
years (SD 2.9 years) 
and for controls 6.8 
years (SD 2.6 years) 

To systematically assess 
familial factors among 
subjects with SM. 

There were significantly more 
psychiatric disorders among 
mothers (15.8%) of subjects than 
mothers of controls (0%). There 
was no significant difference 
between the rate of psychiatric 
disorders among fathers or 
siblings of subjects and controls. 
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2.4.1 Parental psychopathology 
Several studies have explored parental psychopathology and psychological traits and 
symptoms among parents of subjects with SM. These studies are described in Table 
4. No register-based studies on parental psychopathology and SM have been 
previously conducted. The numbers of subjects therefore remain small, as the largest 
study includes 70 subjects (Chavira et al. 2007). Most studies focused on anxiety 
disorders in the family, and none of the studies collected parental diagnoses from 
patient records. The ways of measuring parental mental health varied between 
different studies, as some assessed symptoms and some psychiatric diagnoses among 
parents, which makes results difficult to compare.  

Results of these studies are not uniform. The studies reported psychopathology 
among 15.8–60% of the mothers and among 5.3–91% of the fathers of subjects with 
SM (Steinhausen and Adamek 1997; Remschmidt et al. 2001; Chavira et al. 2007; 
Capozzi et al. 2018). Some studies found high rates of psychiatric symptoms or 
disorders among parents of subjects with SM (Remschmidt et al. 2001; Capozzi et 
al. 2018). However, some studies found no statistically significant difference among 
the rates of psychiatric disorders or symptoms among parents of subjects and 
controls (Kristensen 2000; Elizur and Perednik 2003). A case-control study by 
Alyanak et al.  (2013) only found association between paternal psychopathology and 
SM. Another study found that maternal psychopathology predicted a higher rate of 
emotional and behavioral problems among subjects with SM (Alyanak et al. 2013). 
The only association that Steinhausen and Adamek (1997) found with SM was with 
maternal psychiatric disorders. It should be noted that the study included controls 
who had diagnosed emotional disorders and language disorders (Steinhausen and 
Adamek 1997). 

Some studies (described in Table 4) reported especially high rates of social 
anxiety among parents of subjects with SM (Black and Uhde 1995; Kristensen and 
Torgersen 2001; Chavira et al. 2007; Sharkey and McNicholas 2012). In a study by 
Black and Uhde, 44% of the parents reported having a history of SP. In an 
epidemiological study by Sharkey and McNicholas (2012), 50% of the parents 
reported that they had received treatment for SP or SM, but the study did not define 
which one was being treated. Chavira et al. (2007) used systematic assessments to 
evaluate for lifetime psychiatric disorders among parents of subjects with SM. They 
found that 37% of the parents of subjects fulfilled the criteria for generalized SP and 
24% for avoidant disorder, while the rates were 14.1% and 4.7% among parents of 
controls, respectively (Chavira et al. 2007). Kristensen and Torgensen (2001) found 
significantly more shyness and social anxiety among the parents of subjects than the 
parents of controls. 

Many of these studies reported rates of SM among the parents (Black and Uhde 
1995; Steinhausen and Adamek 1997; Remschmidt et al. 2001; Kristensen and 
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Torgersen 2001; Chavira et al. 2007; Sharkey and McNicholas 2012). Most of the 
rates were so low that it was not possible to form statistically significant results 
(Steinhausen and Adamek 1997; Kristensen and Torgersen 2001; Chavira et al. 
2007). Among studies described in Table 4, the majority of parents with a history of 
SM were parents of subjects with SM, and 3.9–9.3% of the children with SM had at 
least one parent with SM (Steinhausen and Adamek 1997; Kristensen and Torgersen 
2001; Chavira et al. 2007). Black and Uhde (1995) found a history of mutism among 
15% of the parents with SM but did not compare these results to controls. Reported 
rates of SM among parents of subjects with SM are notably higher than its prevalence 
in the general population, which is mostly reported to vary between 0.46–0.76% 
(Viana et al. 2009; Muris and Ollendick 2015).  

Only a few studies reported parental psychopathology broadly among different 
diagnostic categories (Remschmidt et al. 2001; Chavira et al. 2007; Sharkey and 
McNicholas 2012). These studies found high rates of depression, neurotic disorders, 
personality disorders, substance use disorders (Remschmidt et al. 2001),  ASD 
(Sharkey and McNicholas 2012) and social anxiety disorders (Chavira et al. 2007) 
among parents of subjects with SM. Among these studies, only one compared 
subjects to controls, and only found a statistically significant association with social 
anxiety disorders (Chavira et al. 2007).  

2.4.2 Sibling psychopathology 
As most family studies (described in Table 4) focused on parental psychopathology, 
only a few reported psychiatric disorders or symptoms among siblings of subjects 
with SM (Black and Uhde 1995; Steinhausen and Adamek 1997; Kristensen 2000; 
Remschmidt et al. 2001; Sharkey and McNicholas 2012). No register-based studies 
have yet focused on SM and sibling psychopathology. Studies on this possible 
association have included only small samples, and there have been no case-control 
studies focusing on it either. None of the existing studies have investigated the 
siblings directly or have collected the information from the siblings’ patient 
records—most based the findings on parental interviews (Black and Uhde 1995; 
Steinhausen and Adamek 1997; Kristensen 2000; Sharkey and McNicholas 2012). 
This may have caused recall bias, and with older siblings, there could be diagnoses 
that are not known to parents. 

Kristensen (2000) reported psychiatric illness among 16% of the siblings of 
subjects and among 4.9% of siblings of controls, and the finding was statistically 
significant. In contrast, Steinhausen and Adamek (1997) found no significant 
difference between the rate of psychopathology between the siblings of the subjects 
and those of the controls.  
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Two of the studies described in Table 4, only reported rates of SM and/or SP 
among siblings of subjects (Black and Uhde 1995; Remschmidt et al. 2001). In their 
school-based cohort study, Black and Uhde (1995) found that 21% of the siblings 
had a history of SP or avoidant disorder and 19% had a history of SM. The study 
collected information on sibling psychopathology from parents (Black and Uhde 
1995). Remschmidt et al. (2001) found that 18% of the siblings of the subjects had a 
history of mutistic reactions. They collected information on sibling psychopathology 
from patient records of the subjects with SM (Remschmidt et al. 2001). 

Sharkey and McNicholas (2012) found speech and language disorders among 
64.3% of the families and ASD among 43% of the families but did not report if these 
were diagnoses of the parents or of the siblings. They also reported that there was 
SP among siblings in two families (14.2%). It should be noted that the study only 
included 14 families, and only collected information from parents, not directly from 
siblings (Sharkey and McNicholas 2012). 

2.5 Literature reviews on selective mutism 

There are not many systematic literature reviews or meta-analyses about SM. This 
most likely reflects the overall lack of studies on SM. Most of the systematic 
literature reviews focus on the treatment of SM (Manassis 2015; Østergaard 2018; 
Steains et al. 2021; Hipolito et al. 2023). However, there are some non-systematic 
literature reviews have aimed to pull together recent literature on SM (Muris and 
Ollendick 2015; Hua and Major 2016), and some to bring up recent issues on 
diagnosing SM (Muris and Ollendick 2021b; Rodrigues Pereira et al. 2021). 
Systematic literature reviews on SM are presented in Table 5.

KEY POINTS: 

• Most systematic literature reviews focus on the treatment of SM. 

• There have only been a few RCTs focusing on the treatment of SM, with 
low numbers of subjects. 

• Treatment studies are unsystematic in reporting outcomes. 

• One systematic literature review studied anxiety disorders among 
subjects with SM and found that 80% of the subjects had comorbid 
anxiety disorder. 

• One systematic literature review found that immigration is most likely a 
risk factor for SM. 

• No reviews have been conducted on the long-term outcomes of SM. 



 

Table 5: Systematic literature reviews on SM. 

Authors 
 
Year 
 
Country 

Databases searched 
 

Type of review 

Aims Papers included (N) 
 

Publication years 
 

Sample sizes (range) 

Results Other 

Stone and 
Kratochwill 
2002 
 
USA 

Exhaustive search of 
literature (searching 
references from major 
texts) and databases: 
Psych Lit, ERIC, 
Dissertation Abstracts, 
Social Sciences 
Citation Abstracts, 
Biological Abstracts 
 
Meta-analysis 

Examined 
treatment 
outcomes and 
quality of methods 
used in different 
studies. Aimed to 
form evidence-
based procedures 
for treating SM. 

114 (effect size was 
calculated for 20 
articles) 
 
N/A 
 
N/A 

Behavioral treatment was better 
than no treatment, and there were 
no differences between different 
behavioral methods.  

Broader reporting of 
outcome variables, 
especially academic 
variables is needed. 

Manassis et al. 
 
2015 
 
Canada 

Medline, Embase, 
PsycINFO, Web of 
Science and Cochrane 

 
Systematic literature 
review 

To review existing 
evidence on using 
medication in 
treatment of SM. 

10 
 

1994–2012 
 

3-21 

Symptoms improved in a major 
proportion of the subjects that 
used SSRIs (83.5%). Study 
designs were heterogenous, and 
there were only three studies with 
unmedicated controls. 

Medication used 
was SSRIs in 9/10 
studies and 
Phenelzine in one 
study. 

Østergaard 
 
2018 
 
Denmark 

PubMed, Embase and 
PsycINFO 

 
Systematic literature 
review 

To test if there is 
evidence in the 
literature to 
support if 
psychosocial or 
medical 
interventions, or a 
combination of 
these, is effective 
in treating SM. 

15 
 

1994–2015 
 

3–33 

In the included studies, 60 
children were treated with CBT, 
67 with pharmacological 
treatment and seven with a 
combination of both. 53 of the 
children receiving CBT, 55 with 
pharmacological treatment and 6 
with a combination of both had 
fewer SM symptoms at the end of 
the of the treatment. 

More studies for 
using combination 
therapy are needed. 
Studies had 
heterogenous study 
designs, small 
numbers of subjects 
and short follow-up 
periods. 
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Driessen et al. 
 
2020 
 
Neatherlands 

Web of science, 
PubMed, PsycINFO, 
Embase, Picarta 

 
Meta-analysis 

To find out 
prevalence of 
anxiety disorders 
among subjects 
with SM.  

22 
 

1995–2016 
 

9–142 

80% of the subjects with SM were 
diagnosed with some additional 
anxiety disorder. The most 
common diagnoses were social 
phobia (69%), specific phobia 
(19%) and separation anxiety 
(18%). 

Presence of 
comorbid anxiety 
disorders had to be 
validated in some 
way, for example by 
using a semi-
structured interview. 

Pereira et al. 
 
2021 
 
Neatherlands 

Embase, Medline 
(Ovid), PsycINFO, 
Web of Science, 
Cochrane Central and 
Google Scholar 
 
Systematic literature 
review 

To identify 
assessment tools 
that have been 
used to measure 
symptoms of SM 
among studies 
during the last ten 
years. 

91 (of which 56 used 
standardized measures 
and were described in 
more detail) 
 
2010–2021 
 
1–860 
 

38% of the studies did not report 
using any standardized 
assessments. The most common 
instruments used were The 
Selective Mutism Questionnaire, 
the Anxiety Disorders Interview 
Schedule and the School Speech 
Questionnaire. 

Using standardized 
assessments is 
important so that 
results between 
different studies are 
comparable. 

Steains et al. 
 
2021 
 
Australia 

ProQuest, Cochrane, 
Web of Science, 
EBSCO, SAGE, 
Scopus, PubMed, and 
Clinicaltrials.gov 

 
Meta-analysis 

To combine results 
from randomized 
controlled trials on 
psychological 
intervention for 
SM. 

5 
 

2013–2019 
 

21–138 

Psychological interventions were 
more effective than no treatment. 
The effect was similar whether 
the outcome was reported as SM 
symptoms or non-SM symptoms, 
as anxiety or global functioning.  

 

White and Bond 
 
2022 
 
UK 

PsycINFO, British 
Education Index, 
Education Resources 
Information Center, 
British Library EThOS 
and Google Scholar 
 
Systematic literature 
review 

To evaluate if 
schools meet the 
needs of children 
and adolescents 
with SM. 

24 
 
2003-2018 
 
N/A 

Schools play an important role in 
early identification of SM, 
planning the treatment of SM and 
offering support for children with 
SM. 

It is important to 
educate teachers on 
SM. Collaboration 
between parents 
and the school is 
essential in treating 
SM. 

M
iina Koskela

36



 

Hipolito et al. 
 
2023 
 
UK 

Medline, EMBASE, 
PsycINFO, Web of 
Science, The 
Cochrane Controlled 
Trials Register, ICTRP 
(WHO), CINAHL, 
ProQuest Dissertation 
and Theses Global, 
Educational 
Resources Information 
Centre, British 
Education Index, 
Education Research 
Complete, EMCARE 
and Child 
Development & 
Adolescent Studies 

 
Meta-analysis 

What are the 
outcomes when 
SM is treated with 
nonpharmacologic
al interventions, 
how are the results 
measured and is 
there difference 
between different 
treatment methods 
used? 

25 (5 studies included in 
the meta-analysis) 

 
2000–2021 

 
3–166 

Using behavioral interventions 
and combined methods showed 
promising results when 
measuring SM remission and 
speaking behavior. Study 
methods were improved over 
time, but still showed 
inconsistency. 

Outcomes were 
reported mostly by 
evaluating speaking 
behavior, but some 
also reported level of 
anxiety, and a few, 
overall wellbeing 
and academic 
impact. 

Slobodin 
 
2023 
 
Israel 

PubMed, PsycNET, 
Web of Science, and 
Cochrane 

 
Systematic literature 
review 

To review research 
on SM among 
linguistically or 
culturally diverse 
children. 

8 
 

1975–2020 
 
18–860 

Included studies show that 
bilingualism and minority status 
might be associated with onset of 
SM, but studies did not examine 
other sociocultural factors or how 
bilingualism affected persistence 
of the disorder. 

 

R
eview

 of the Literature

37



Miina Koskela 

 38 

2.5.1 Reviews on comorbidities 
Although there are non-systematic reviews on comorbidities of SM (Muris and 
Ollendick 2015; Muris and Ollendick 2021a), only one systematic literature review 
on this subject was found, and it is described in detail in Table 5 (Driessen et al. 
2020). The study aimed to combine the results of studies investigating the 
comorbidity rate of SM and anxiety disorders by conducting a meta-analysis. The 
researchers included 22 studies in the review. Of the subjects, 80% had been 
diagnosed with an additional anxiety disorder, with social phobia (69%) being the 
most common one. The other 20% did not have anxiety disorders, but it was unclear 
if those subjects had any anxiety symptoms (Driessen et al. 2020). 

No systematic literature reviews or meta-analyses have focused on other 
comorbidities among subjects with SM, but some non-systematic reviews discuss, 
for example, neurodevelopmental and oppositional disorders among subjects with 
SM (Muris and Ollendick 2015; Muris and Ollendick 2021a). There is some 
evidence that neurodevelopmental disorders, such as speech and language disorders 
or general developmental delay, are associated with SM (Muris and Ollendick 2015). 
Further, there may be similarities between SM and ASD regarding social difficulties, 
but as current diagnostic criteria advise against diagnosing these disorders 
simultaneously, studies are lacking (Muris and Ollendick 2021a). Especially because 
several non-systematic reviews point out the possibility of a heterogenous 
background of SM, more studies, particularly systematic reviews on comorbidities 
of SM other than anxiety, are warranted (Rozenek et al. 2020; Kearney and Rede 
2021; Muris and Ollendick 2021a). 

2.5.2 Reviews on risk factors 
Systematic reviews on the etiology and risk factors of SM are lacking. One 
systematic review by Slobodin (2023) investigates role of immigration and 
bilingualism in the development of SM; this study is described in Table 5. Slobodin 
found eight articles and summarized that bilingualism and being in a minority may 
play a role in the onset of SM, but existing studies have not taken other cultural 
factors into account (Slobodin 2023). No other systematic literature reviews on the 
risk factors of SM were found. 

2.5.3 Reviews on treatment 
There are five systematic literature reviews on the treatment of SM, and these are 
described in Table 5 (Stone et al. 2002; Manassis 2015; Østergaard 2018; Steains et 
al. 2021; Hipolito et al. 2023) Of these, three also include a meta-analysis (Stone et 
al. 2002; Steains et al. 2021; Hipolito et al. 2023). All of these reviews are relatively 
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new, the oldest one having been published in 2002 (Stone et al. 2002) and the newest 
in 2023 (Hipolito et al. 2023).  

In the oldest systematic literature review, Stone et al. (2002) included studies 
that had all used psychosocial treatment, behavioral interventions in most studies. 
This provided evidence that, for SM, treatment is better than no treatment. As most 
studies used behavioral interventions, a comparison between the different methods 
could not be done (Stone et al. 2002). 

A review by Manassis (2015) aimed to investigate whether medication is an 
effective treatment for SM. They found that there were ten studies that investigated 
medication as a treatment for SM, and in most of the studies the medication of choice 
was selective serotonin reuptake inhibitors (SSRIs), mainly fluoxetine. The majority 
of the subjects included in the reviewed studies benefitted from SSRIs. The review 
found that three studies were randomized controlled trials (RCTs), but among these, 
the numbers of subjects were low, between 4 and 15 (Manassis 2015). A review by 
Østergaard (2018) aimed to study which treatment, that is, which psychosocial 
intervention, medication or combination of these two, is most effective in treating 
SM. There was evidence that both medication and psychosocial interventions, 
cognitive behavioral therapy (CBT) in particular, were effective in treating SM, with 
CBT having a slightly better effect. There were not enough studies that used the 
combination of medication and psychosocial treatment to draw conclusions, but 6/7 
of the subjects who received this combination of treatment had fewer SM symptoms 
at the end of the follow-up, compared to baseline (Østergaard 2018). 

A meta-analysis by Steains et al. (2021) aimed to combine the results from RCTs 
that used psychosocial interventions to treat SM. It included five studies that had all 
used some kind of behavioral interventions. The controls in most of these studies 
were assigned to a waitlist or received psychoeducation. The study did not include 
or review studies with other treatment methods. Results showed that psychosocial 
interventions were effective in treating SM symptoms and comorbid anxiety 
symptoms among subjects when compared to no treatment (Steains et al. 2021). In 
their latest study, Hipolito et al. (2023) conducted both a systematic literature review 
and a meta-analysis and aimed to compare different nonpharmacological 
interventions. There were 25 studies included in the synthesis, and they found six 
RCTs, of which five were included in the meta-analysis. Among the RCTs, all used 
behavioral methods as exposure and rewarding. One used online CBT treatment, one 
used psychomotor therapy, one used app-based treatment, one used intensive group 
behavioral treatment and behavioral therapy at home or at school. The studies using 
combined behavioral treatments showed promising results when measuring 
remission rates and speaking behavior. Due to the low number of RCTs, it was not 
possible to test the effect of specific treatment methods (Hipolito et al. 2023). When 
Hipolito et al. (2023) compared their results to the results from a review by Stone et 
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al. (2002), they found that the newer studies included improved study methods. 
There had been more experimental studies during the last two decades, and almost 
all studies had used manualized treatments (Stone et al. 2002; Hipolito et al. 2023).  

In conclusion, all reviews showed promising results for both psychological 
interventions and medication in treating SM, the best evidence observed with CBT-
based interventions. As CBT-based therapies are mainly studied among subjects 
with SM, there were no comparisons between CBT and other psychosocial methods. 
There has been no meta-analysis on pharmacological interventions for SM. Even 
though the latest review found that study methods have improved (Hipolito et al. 
2023), all of the reviews reported that the included studies were heterogenous and 
that systematic good-quality studies are warranted in the future.  

2.5.4 Reviews on long-term outcomes 
There are no systematic reviews on the long-term outcomes of SM. None of the 
systematic reviews on the treatment of SM have aimed to report long-term outcomes, 
that is, whether subjects develop other psychiatric disorders or if the effect of the 
treatment persists.  

There are some systematic literature reviews on long-term psychiatric outcomes 
of anxiety disorders other than SM. One systematic literature review on SP found 
that, among clinical subjects, the recovery rate after 5 years was only 27%. The 
recovery rate was better among a community-based sample: 77% after three years. 
Remission rates were 36–100% among studies that used CBT (Steinert et al. 2013). 
A meta-analysis on childhood anxiety and its long-term outcomes found that 
childhood anxiety disorders were associated with anxiety, mood disorders, 
behavioral disorders and substance use disorders later in life. They also found 
association between childhood anxiety disorders and higher economic costs, 
although the follow-up time among those studies was only up to two years (Pollard 
et al. 2023).  

2.5.5 Other reviews 
Two systematic literature reviews did not fall into the scope of any previous 
categories. These reviews are also reported in Table 5. A review by Pereira et al. 
(2021) aimed to assess systematic measures for SM symptoms that are used in 
clinical practice and research. Even though the majority of the studies used some 
kind of quantified measures to assess SM symptoms, 38% of the studies did not use 
any diagnostic instruments. The review found that the most common assessments 
were the Selective Mutism Questionnaire and its version for teachers, the School 
Speech Questionnaire. These questionnaires are widely used but are studied mostly 
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with young children. The review emphasizes the importance of using standardized 
measures in research on SM so that results can be compared (Rodrigues Pereira et 
al. 2021). 

A systematic literature review by White and Bond (2022) investigated the kind 
of role school has in identifying and supporting children with SM. It found that 
school has three main roles in supporting children with SM: early identification, 
planning of treatment together with parents and implementation of the treatment. 
The review states that it is important that teachers and school staff understand the 
symptoms of SM so that they can recognize it (White 2023). 

2.6 Relevant gaps in research 

Studies on SM are lacking, considering the chronicity and psychosocial impairment 
the disorder causes. There are no previous register-based studies on SM. Register-
based studies would add important information to our current knowledge on this 
disorder by cost-effectively enabling larger sample sizes. This would allow the study 
of incidence, comorbid diagnoses during lifetime and sociodemographic risk factors, 
for example. Registers enable matched subjects and controls from the same 
population, and they can be used to gather information over longer time periods. 
There are no studies connecting information from different databases, which would 
be needed to study how SM is related to sociodemographic risk factors such as 
parental age, maternal SES, immigration and urbanicity. Combining information 
from different registers would allow researchers to study several risk factors at once, 
and it would enable them to get more reliable results by controlling for the results 
with several confounding factors. Some epidemiological studies do exist, but as SM 
is a relatively rare disorder, the number of detected subjects remains small in these 
studies (Kopp and Gillberg 1997; Kumpulainen et al. 1998; Elizur and Perednik 
2003; Sharkey and McNicholas 2012). 

KEY POINTS: 

• Previous epidemiological studies have small numbers of subjects, and 
there are no previous register-based studies. 

• There are no previous validation studies on the SM diagnosis. 

• There are no larger population-based studies on parental psychopathology 
and SM. 

• The overall number of studies on sibling psychopathology and SM is low. 

• There are no systematic literature reviews on the long-term outcomes of 
SM. 
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No previous studies have aimed to validate the use of the SM diagnosis in Finnish 
national health care registers. As Finnish national registers are not originally created 
for research, it is important to evaluate whether diagnoses are being made according 
to international diagnostic classifications. Validating registered diagnoses is vital 
groundwork for register studies, as it makes the studied subjects more reliable.  

Literature on the association between parental psychopathology and SM is not 
uniform. There are no larger population-based studies on parental psychopathology 
and SM. Most studies on parental psychopathology have focused on anxiety 
disorders, and only few studies have investigated the broad spectrum of different 
psychiatric disorders (Chavira et al. 2007; Sharkey and McNicholas 2012). Studies 
on sibling psychopathology are scarce, and no studies have assessed siblings directly 
or have factored in siblings’ clinical information. Only using information reported 
by parents can lead to reporting bias. Methods in reporting psychopathology among 
family members of subjects with SM varies between different studies: some measure 
symptoms and some disorders. This makes results less comparable to each other. 
Further studies on family psychopathology and SM could reveal if there are shared 
backgrounds with other psychiatric disorders. This could be studied from registers 
by combining information of different family members and their diagnoses. 

There are only a few systematic literature reviews on SM and no systematic 
literature reviews on the long-term outcomes of SM. Evidence-based conclusions 
about the duration and future psychiatric problems of SM could help clinicians better 
plan the treatment of SM and the follow-up. Register studies could also be used to 
study psychiatric diagnoses among subjects with SM later in life. 
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3 Aims 

The aims of the current thesis were to study the risk factors of SM using nationwide 
register-based data and to validate the use of the SM diagnosis in Finnish national 
registers. The aim was also to investigate long-term outcomes of SM through a 
systematic literature review. Detailed aims were as follows: 

 

- The first aim was to evaluate if the ICD-10 diagnostic criteria of SM are fulfilled 
among a cohort of subjects and, by doing this, to validate the use of the SM 
diagnosis in Finnish health care (Study I). This was done to lay the groundwork 
for further studies, to improve reliability of the subjects. The hypothesis was 
that the validity of the SM diagnosis would be good, as previous studies have 
found the quality of the Finnish Hospital Discharge Register to be good (Sund 
2012).  

- The second aim was to examine several potential risk factors for SM in a large 
nationwide cohort (Study I). The hypothesis was that both advanced and young 
parental age would be associated with SM, along with lower maternal SES, 
single motherhood, immigration and living in an urban environment.  

- The third aim was to examine the association between mental and 
neurodevelopmental disorders among parents (Study I) and SM. The hypothesis 
was that parents of subjects with SM have a higher rate of various disorders 
than parents of controls. 

- The fourth aim was to examine the association between mental and 
neurodevelopmental disorders among siblings (Study II) and SM among 
subjects.  The hypothesis was that siblings of subjects with SM have a higher 
rate of mental and neurodevelopmental disorders than siblings of controls, and 
that the finding would not be restricted to anxiety disorders. 

- The fifth aim was to address the lack of evidence regarding the long-term 
outcomes of SM by systematically reviewing existing follow-up studies that 
have explored the psychiatric outcomes of SM (Study III). The aim was also to 
examine the chronicity and psychiatric comorbidity of SM later in life. 
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4 Materials and Methods 

4.1 Register studies (Studies I and II) 
Studies I and II were based on a nationwide register-based sample. The data used in 
the studies was part of the Finnish Prenatal Study of Anxiety Disorders (FIPS-Anx), 
which is a register study that uses a nationwide population-based sample and 
examines the association between early developmental factors and family histories 
of various anxiety disorders (https://www.utu.fi/en/university/faculty-of-
medicine/research-centre-for-child-psychiatry/research Accessed: 18.1.2024). 

Studies I and II were based on the same sample of subjects and controls. 
Subjects included only singleton births. All the subjects had received an SM 
diagnosis (ICD-10: F94.0) in specialized health services in Finland. Subjects were 
identified from the Care Register for Health Care (Care Register). All the 
information on controls, parents and siblings and on possible covariates was 
collected from the Care Register, the Finnish Central Population Register 
(Population Register) and the Finnish Medical Birth Register (Birth Register). 
Study I included register information on parents of subjects and controls, and Study 
II included information on siblings of subjects and controls. In study I, subsample 
of the subjects diagnosed in the Hospital District of Southwest Finland was 
obtained to evaluate validity of given SM diagnoses. A more detailed description 
of the study design can be found in Figure 1. 

 



 

 
Figure 1. Study design for Studies I and II. 
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4.1.1 National registers 
The data was collected from three registers (the Care Register, the Birth Register and 
the Population Register). The data collected was linked using the personal identity 
codes that are issued to all Finnish residents at birth or when they become permanent 
citizens after immigration.  

The Care Register (formerly known as The Finnish Hospital Discharge Register) 
was established in 1967, and it includes information on the use of health services 
since 1969. It is maintained by the Finnish Institute for Health and Welfare. It 
contains information on all diagnoses given in specialized health care services in 
public health care. It includes information on all inpatient visits since 1969 and 
information on outpatient visits in specialized health care since 1998. Diagnoses in 
Finland were registered based on the ICD-9 (World Health Organization. 1977) from 
1987 to 1995 and on the ICD-10 (World Health Organization 1993a) since 1996. 
There is no previous research on how well outpatient visits were recorded in the Care 
Register during the study period, but coverage for inpatient treatment is considered 
to be good (Sund 2012). The quality of the Care Register has been shown to vary 
from good to satisfactory, depending on the diagnosis (Sund 2012). Validation 
studies have been conducted on various psychiatric diagnoses, and the validity has 
been shown to be good for ADHD (Leivonen et al. 2014), ASD (Joelsson et al. 2016) 
and Tourette’s syndrome (Lampi et al. 2010). The Care Register was used to identify 
subjects and to collect information on all mental and neurodevelopmental disorder 
diagnoses given to subjects and controls and their parents and siblings.  

The Birth Register collects information on pregnancy and birth and is maintained 
by the Finnish Institute for Health and Welfare. It was established in 1987. It contains 
information on previous pregnancies and deliveries, personal information of the 
mother, information on pregnancy monitoring, delivery, and information about the 
infant, such as birth characteristics and data at discharge or by the age of seven days. 
Maternal SES and maternal marital status have been included in the register since 
1991. If the information is for some reason not added to the register during pregnancy 
and labor, it is completed afterwards; therefore, its coverage is estimated to be near 
100% (Gissler, M 2015). This register was used to obtain information on maternal 
SES, maternal age and marital status during delivery. 

The Population Register is maintained by The Finnish Population Register 
Centre (a government agency), along with local register offices. The Population 
Register was established in 1969 and contains information on all Finnish citizens 
and permanent residents living in Finland, including their name, personal identity 
code, address, native language, citizenship, date of birth and, after passing away, 
date of death. This register was used to identify controls, as well as the siblings and 
fathers of the subjects and controls, the age of fathers, controls and siblings, and to 
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obtain information on residence, which was used to define urbanicity and 
immigration. 

Using register-based data does not require ethical approval in Finland. Despite 
that, approval for the study was applied for and received from the Ethical Committee 
of the Hospital District of Southwest Finland. 

4.1.2 Validity of selective mutism diagnoses 

4.1.2.1 Diagnosing childhood-onset mental disorders in Finnish 
healthcare 

In Finland, health care for children is free of charge. Public health care services are 
publicly financed in Finland. Growth and development are closely monitored, and 
there are 15 general health check-ups before children go to school at the age of seven. 
During the years of school, health check-ups are annual. Practically all children 
participate in these check-ups (99.5%) (Gissler, M 2015), which are conducted by 
registered nurses and doctors. Since 2011, it has been required by law to conduct a 
broad assessment of psychosocial well-being at the ages of 4, 7, 11 and 14 years 
(Hakulinen-Viitanen et al. 2012). If a concern arises in a health check-up, the 
situation is first evaluated by a doctor in primary health care; then, if needed, the 
child is referred to specialized health care. In Finland, 12.9% of children are referred 
to specialized health care due to a psychiatric or neurodevelopmental issue by the 
age of 14 (Gyllenberg et al. 2014). Diagnoses in Finland are made based on the ICD 
criteria and registered in the Discharge Register. 

4.1.2.2 Validation of the SM diagnosis used in Finnish healthcare (Study 
I) 

To validate the SM diagnosis in Finnish specialized health services, patient records 
of the Hospital District of Southwest Finland were searched (Study I) for subjects 
with SM diagnosed before 31 December 2012. Same inclusion and exclusion criteria 
as in Study I was used to obtain the same subjects that are included in the register 
data. This search identified 53 children diagnosed with SM with ICD-10 code F94.0 
whose patient records were available at Turku University Hospital. Two reviewers 
(Petteri Joelsson, Miina Koskela) performed chart assessments for all 53 subjects. 
The chart assessments were based on the ICD-10 diagnostic criteria for SM and listed 
all the inclusion and exclusion criteria based on the classification (World Health 
Organization 1993a). Both reviewers independently went through each subject’s 
patient records thoroughly and recorded in the chart if inclusion or exclusion criteria 
were fulfilled. It was also written down if there was suspicion of misdiagnosis or 
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insufficient diagnostic methods, even if criteria according to the chart were fulfilled. 
Two experienced specialists in child and adolescent psychiatry (Andre Sourander, 
Terhi Luntamo) supervised the process. To determine if the subjects were correctly 
diagnosed, the detailed recordings from each reviewer were compared and reviewed 
by a senior researcher (Terhi Luntamo). Approval from Turku University Hospitals 
ethics committee was received for the validation study. 

4.1.3 Subjects and controls 

4.1.3.1 Study I 

The sample for Study I included all singleton children born in Finland between 1 
January 1987 and 30 March 2009 who had been diagnosed with SM before 31 
December 2012, resulting in 1,114 subjects.  Subjects diagnosed before age 3 or after 
age 15 were excluded, as the age range SM most commonly occurs is 3–15. All 
registered psychiatric and neurodevelopmental diagnoses of subjects and controls 
and their parents were observed until 31 December 2016; the observation period was 
thus from 1 January 1987 to 31 December 2016. 

All subjects were matched with four controls—who had no anxiety disorders—
by their birth date (±30 days) and sex. Subjects and controls with ASD (ICD-
10 F84.0–.9, ICD-9229), moderate or severe intellectual disability (ICD-10 F72–73, 
ICD-9318) or psychotic disorders diagnosed before or concurrently with SM (ICD-
10 F20–25, F28–29, ICD-9295, 297, 2989X and 3012C) were excluded, according 
to ICD-10 exclusion criteria. Due to the predefined inclusion criteria of the FIPS-
Anx study, controls with anxiety disorders (ICD-10 codes F40–42, F43.0, F43.1, 
F43.22, F43.23 and F93–94) diagnosed during the observation period were excluded 
to make sure that controls did not have any of the disorders that were being studied.  
After exclusions, 860 subjects and 3,250 controls were included in the final analyses.  

4.1.3.2 Study II 

The sample for Study II included all singleton children born in Finland between 1 
January 1987 and 30 March 2009 who had been diagnosed with SM between 1 
January 1998 and 31 December 2012. Subjects that had been diagnosed with SM 
before 1998 were excluded, as only inpatient diagnoses were registered until 1998. 
Subjects diagnosed before age 3 or after age 15 were excluded. All subjects were 
matched with four controls by age (± 30 days) and sex. Subjects and controls 
diagnosed with ASD (ICD-10 F84.0-0.9, ICD-9 229), psychotic disorders (ICD-10 
F20-25, F28-29, ICD-9 295, 297, 2989X, 3012C) or a moderate or severe intellectual 
disability (ICD-10 F72-73, ICD-9: 318) were excluded, according to the ICD-10 
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exclusion criteria. As in Study I, all anxiety disorders during observation period were 
excluded from controls. All registered psychiatric and neurodevelopmental 
diagnoses of subjects and controls were observed until 31 December 2016; thus, the 
observation period was from 1 January 1998 to 31 December 2016 for subjects and 
controls. 

Full siblings of both subjects and controls were identified from the Population 
Register. Siblings born between 1 January 1977 and 31 December 2012 were 
included. All psychiatric and neurodevelopmental diagnoses given to the siblings 
were observed between 1 January 1996 and 31 December 2016. Siblings were 
excluded if they had died or emigrated before the age of 3 as they would not have 
had the opportunity to have their diagnosis registered. Also, siblings who had 
immigrated after age 3 were excluded, as they could have had diagnoses given in 
other countries that were not registered in Finland.  

A set of subjects and controls were included in the analyses, if a subject and at 
least one control had at least one full sibling. Therefore, 658 subjects with SM along 
with their 1,697 siblings and 2,092 controls along with their 4,211 siblings were 
included in the study. 

4.1.3.3 Diagnostic categories 

For the studies, different psychiatric diagnoses were divided into categories based 
on ICD-10 classification. Two different categorizations were used as adulthood 
diagnoses were the main interest in Study I, which investigated parental 
psychopathology. For parental diagnoses in Study I, ICD-10 and -9 diagnoses were 
divided into categories: SM, ADHD, ASD, conduct disorders, learning and 
coordination disorders, intellectual disabilities, schizophrenia and schizoaffective 
disorders, other non-affective psychoses, bipolar disorders, unipolar mood disorders, 
anxiety disorders, personality disorders, alcohol and drug addiction/abuse and other 
psychiatric disorders.  

Study II focused more on childhood-onset categories. The classification used in 
Study II is presented in Table 6. The same categorization was used to study 
comorbid diagnoses among subjects with SM in Study I. 

Additionally, in Study II, anxiety disorders among siblings were investigated 
separately in smaller subcategories. This was done to see what kind of anxiety 
disorders the siblings of subjects with SM had. The classification used for anxiety 
disorders is presented in Table 7. 
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Table 6. Diagnostic categories used in Study II and for comorbidity in Study I. Modified from 
Studies I and II. 

 ICD-10 ICD-9 
1.Any mental or 
neurodevelopmental disorder   

F10–F99 291–319, excluding 316 

Schizophrenia spectrum 
disorders 

F20, F21, F22, F23, 
F24, F25, F28, F29 

295, 297, 2989X, 3012C 

Affective disorders F30, F31, F32, F33, 
F34, F38, F39 

296, 3004A, 2988A 

Bipolar disorders F30, F31 2962A-G, 2963A-G, 2964A-G, 
2967A 

Unipolar disorders F32, F33, F34, F38, 
F39 

2961A-G, 2968A, 3004A, 2988A 

Anxiety disorders F40, F41 (excluding 
F41.2), F42 

3000A, 3000B, 3000C, 3002B, 
3002C, 3002D, 3002X, 3003A 

Other neurotic and personality 
disorders 

F41.2, F43, F44, F45, 
F48, F50, F51 
(excluding F51.3; 
F51.4), F52, F53, F54, 
F55, F59, F60, F61, 
F62, F63, F64, F65, 
F66, F68, F69, F99 

300–302 (excluding 3000A, 
3000B, 3000C, 3002B, 3002C, 
3002D, 3002X, 3003A, 3004A 
and 3012C), 3071A, 3074A, 
3074F, 3074H, 3075A, 3075B, 
3075C, 3075E, 3078A, 3079X, 
309 (excluding 3092A and 
3092B), 312 (excluding 3120A, 
3123C and 3123D) 

Substance abuse disorder F10, F11, F12, F13, 
F14, F15, F16, F17, 
F18, F19 

303–305, 291–292 

2. Childhood-onset disorders   
Autism spectrum disorders F84 299 
Attention deficit hyperactivity 
disorder 

F90  314 

Intellectual disability F70–F79  317–319 
Childhood emotional disorders F93, F94  

 
3092A, 3092B, 3133A, 3132C, 
3138C 

Conduct and oppositional 
disorders 

F91–F92  
 

3120A, 3123C, 3123D, 3138A 

Tic disorders F95  3072A, 3072B, 3072C, 3072D 
Learning and coordination 
disorders 

F80–F83  
 

315 
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Table 7.  Diagnostic categories for anxiety disorders (Study II). Modified from Study II. 

 ICD-10 

Generalized anxiety disorder F41.1, F93.80 

Panic disorder and/or agoraphobia F40.00, F40.01, F41.00, F41.01, F41.08, F41.09 

Separation anxiety disorder F93.0 

Social phobia F40.1, F93.2 

Specific phobia F40.2, F93.1 

Unspecific anxiety disorders F40.8, F40.9, F41.2, F41.3, F41.8, F41.9, F93.89, F93.9 

Selective mutism F94.0 

 
In Study I, a hierarchical model was used, meaning that, if a parent was 

diagnosed with schizophrenia or a schizoaffective disorder, they would not be 
assigned to any other additional adolescent or adult-onset category because these are 
distinctively severe and chronic disorders. With subsequent studies, it was decided 
that the hierarchical model would be left out. Study II focused more on childhood-
onset disorders, and schizophrenia during adulthood cannot be seen as an exclusion 
criterion for psychiatric disorders during childhood. 

4.1.3.4 Other risk factors and covariates 

Other variables that were studied as risk factors and used as covariates were maternal 
and paternal age, maternal SES, parental immigration status, maternal marital status 
and urbanicity. For Study I, maternal and paternal age were divided into categories 
as described in Table 8. In Study II, parental age was used as a continuous variable 
because it suited the chosen model best. Maternal age and SES have only been 
recorded since 1991 in the Birth Register, and because of that, some information is 
missing. The categories used for maternal SES in Study I can be found in Table 8. 
In Study II, instead of forming a “missing” category, the analyses were only 
conducted on complete data, as this was seen as a more accurate way to deal with 
missing data. Maternal SES was missing from 94 subjects (14.3%) and 322 controls 
(15.4%). This included 7.8% and 7.7%, respectively, who had been born before 
1991. The categorization of maternal SES is based on a study by Gissler et al. (2003).  

Maternal marital status is registered in the Birth Register at the time of birth. It 
was classified as married/in a relationship or single.  Immigration status was obtained 
from the Population Register. “Immigrant” was defined as a person who had been 
born abroad and was not a native speaker of Finnish. Those who had been born in 
Finland and/or whose native language was one of Finland’s official languages 
(Finnish, Swedish or Sami) were defined as native Finnish. The classification of 
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immigration status is described in Table 8. Urbanicity was also obtained from the 
Population Register. It was based on density of the population in the area. Towns 
where ≥90% of the population were living in densely populated areas (i.e., area of 
250m2 with >200 population) were classified as urban, if the figure was 60%–89%, 
as semiurban, and if <60%, as rural (Gyllenberg et al. 2016). 

Table 8. Classification of potential risk factors in Study I 

Maternal and paternal age Maternal marital status 

• Under 20 
• 20–24 
• 25–29 
• 30–34 
• 35–39 
• 40+ 

• Married/in a relationship 
• Single 

Urbanicity 

• Urban 
• Semiurban 
• Rural 

Maternal SES Immigration status 

• Upper white collar 
• Lower white collar 
• Blue collar 
• Other 
• Missing 

• Both parents Finnish 
• Mother immigrant 
• Father immigrant 
• Both parents immigrants 

4.1.4 Statistical methods 
Frequencies of subjects, controls, parents, siblings and covariates were calculated 
separately for each study (Studies I and II). Pearson’s chi-square test was used to test 
for association between the risk factor and potential covariates in Study I, and 
between diagnoses among siblings and potential covariates in Study II. P-values less 
than 0.1 were considered statistically significant. Conditional logistic regression was 
used to test for association between the outcome and potential covariates in Study I, 
and between risk factor (i.e., SM among subject) and potential covariates in Study 
II. Additionally, in Study II, results were adjusted with comorbidities among subjects 
with SM in the final model. The statistical analyses were performed with SAS 
software version 9.4 (SAS Institute Inc, Cary, NC, USA). 

4.1.4.1 Study I 

The outcome in the analysis was an SM diagnosis. The associations between various 
risk factors and SM were tested using conditional logistic regression, first with an 
unadjusted model and then adjusting with covariates. The results were reported as 
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odds ratios (OR) with 95% confidence intervals (CI), together with p-values. P-
values less than 0.05 were considered statistically significant. Additionally, similar 
analyses were conducted by two subgroups: one with subjects with comorbid 
psychiatric disorders and one without any comorbid diagnoses. 

As diagnoses given prior to 1998 only included inpatient diagnoses, sensitivity 
analyses were conducted on data after excluding subjects with SM diagnosed before 
1998, then after excluding parental diagnoses given prior to 1998, and then after 
excluding these both. Unadjusted results of these subgroups were compared to the 
results from the complete data. 

4.1.4.2 Study II 

The numbers of siblings were compared between subjects and controls with Fisher’s 
exact test, using a Monte Carlo simulation approach. A joint test was used to see if 
there was an interaction between the sex of the subjects and the outcome. The unit 
of the analyses was the sibling; the exposure was SM in the subject, and the outcome 
was sibling mental disorders. Each stratum included the siblings of a subject with 
SM and siblings of their matched controls. Generalized estimating equations (GEE) 
for logistic regression models were used to test for association between the exposure 
and the outcome. Observation years were used as an offset in all models. Results 
were reported as ORs with 95% CIs. P-values were calculated using Pearson’s chi-
square test, and P-values less than 0.05 were considered statistically significant. The 
first model was unadjusted, the second model was adjusted with significant 
covariates and the third model was adjusted with these covariates and comorbid 
disorders among the subjects with SM. 

Additionally, unadjusted analyses were conducted for a subgroup of subjects 
who were born between 1 January 1995 and 31 December 2009, and for a subgroup 
that had not been diagnosed with anxiety disorders or childhood emotional disorders. 
A sensitivity analysis was performed by comparing the results to the results from the 
complete data.  

To control for bias caused by excluding subjects with psychotic disorders or 
moderate or severe mental disorder, a drop-out analysis was conducted. The 
characteristics of the excluded group were compared with the complete data by 
calculating the p-values using Pearson’s chi-square test. 

4.2 Systematic literature review 
Study III was a systematic literature review on the long-term psychiatric outcomes 
of SM. During the process, the guidelines of the Preferred Reporting Items of 
Systematic Reviews and Meta-Analyses 2020 (PRISMA) were followed (Page et al. 
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2021). The study plan was registered in the Open Science register on 12 May 2022 
and updated on 28 October 2022 (Koskela et al. 2022). The search terms “selective 
mutism*” and “elective mutism*” were applied. The search terms were approved by 
an information specialist from the university library, and the same search terms were 
used in a meta-analysis conducted by Driessen et al. (2020). Databases were first 
searched 31 May 2022, and the search was updated 11 September 2023. The search 
included PubMed, PsycINFO, Web of Science, the Cochrane Library and Embase 
databases. Reference lists of included papers were searched for relevant papers.  

Inclusion criteria were that there should be at least two subjects with diagnosed 
SM and the follow-up period should be at least two years after the baseline. Studies 
that had unclear diagnostics or timing or an unclear follow-up time, and articles in 
other languages than English were excluded. Studies with no original data (editorials, 
comments, reviews, etc.) were excluded. As case series studies were not seen as 
presentative, they were left out from the synthesis, and the results of these were only 
summarized shortly in the manuscript. 

The search was conducted individually by two authors (MK and TS). The results 
from each database were exported to a reference manager, and duplicates were 
removed. After an abstract screening, the results were cross-checked between the 
two reviewers. The remaining articles were full-text reviewed to see if they fulfilled 
the inclusion criteria. Included articles were assessed with the Quality Assessment 
with Diverse Studies tool (QuADS) (Harrison et al. 2021). This tool was chosen as 
it fits assessing several types of studies with the same tool. QuADS includes 13 
questions that are graded from 0 to 3. Questions were graded 0 if study did not fulfill 
the criteria at all and 3 if it fulfilled the criteria perfectly. The tool instructs that points 
should be used as directional and the quality of each study should be discussed point 
by point (Harrison et al. 2021). 

 Data was collected by the first author (MK) into a shared spreadsheet, and data 
extraction was verified by one of the co-authors (TS).  
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5 Results 

5.1 Validation study (Study I) 
The validation study included 53 subjects that were identified from patient records. 
One did not have sufficient information for evaluation; therefore, 52 subjects were 
evaluated. A total of 87% of the subjects fulfilled the ICD-10 diagnostic criteria for 
SM. Seven subjects (13%) were not considered to fulfill the diagnostic criteria: Two 
subjects did not have mutism symptoms and had been falsely diagnosed (4%), among 
four subjects (8%) speech and language development was not within the normal 
range, and one subject (2%) was diagnosed with Asperger’s syndrome. 

5.2 Descriptive results of Studies I and II 
Study I included 860 children with 3,250 controls. Of them, 59.1% of the subjects 
and 58.9% of the controls were females. In Study I, the mean age at first SM 
diagnosis was 8.1 ± 3.1 years for girls (3–15 years) and 7.9 ± 3.0 for boys (3–
15 years). The prevalence of SM at the end of the observation period in Study I was 
6.2 per 10,000. In Study I, information on the father was missing in 9 subjects of SM 
(2.2%) and 31 controls (1.0%), urbanicity was missing in 3 subjects (0.4%) and 28 
controls (0.9%) and marital status was missing in 63 subjects (7.3%) and 245 
controls (7.5%). 

In Study II, there were 658 subjects (59.4% girls) with 2,092 controls (59.2% 
girls). Additionally, there were 1,661 siblings of subjects (48.9% girls) and 4,120 
siblings of controls (48.9% girls) included. The mean number of siblings was 2.5 for 
subjects and 2.0 for controls. At the end of the observation period, the mean age of 
siblings of subjects was 15.6 years (SD 7.3, range 0.3–35.7 years), and the mean age 
of siblings of controls was 15.3 years (SD 7.5, range 0.008–35.9 years). The mean 
age difference was -0.15 (SD 5.7) between subjects and their siblings and -0.4 (SD 
5.8) between controls and their siblings. In Study II, information on maternal SES 
was missing for 94 subjects (14.3%) and 322 controls (15.4%), and information on 
maternal marital status was missing for 37 subjects (5.6%) and 145 controls (6.9%). 
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5.3 Comorbidity (Study I) 
Among the subjects in Study I, 69.1% received an additional psychiatric or 
neurodevelopmental disorder diagnosis during the observation period, when only 
11.3% of the controls were diagnosed during this time. The most common comorbid 
diagnoses among subjects were learning and coordination disorders (33.1%) and 
childhood emotional disorders (23.0%). As anxiety disorders were excluded among 
controls, it was not possible to conduct any further statistical analyses on the rates of 
comorbidity for them. Percentages of comorbid diagnoses among subjects and 
controls are presented in Figure 2. 

 
Figure 2. Comorbidity rates among subjects with SM and their controls. Based on Study I. 

5.4 Risk factors of selective mutism (Study I) 
Results regarding the risk factors of SM that were statistically significant are 
presented in Table 9. Maternal age was not associated with SM among offspring in 
adjusted analyses. Having an older father was significantly associated with offspring 
SM. The odds for SM were 1.4-fold for fathers aged 35–39 years and 1.8-fold for 
fathers over 40 years at the time the child was born. 
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All maternal SES groups were statistically significantly associated with offspring 
SM when upper white collar was used as a reference. The highest odds to have a 
child with SM were seen when the mother was a blue-collar worker and if maternal 
SES was classified as “other”. 

Being a single mother at the time of the child’s birth showed significantly raised 
odds for offspring SM, when mother being married or in a relationship was used as 
a reference. Immigration status or urbanicity were not associated with offspring SM.  

Table 9. Sociodemographic risk factors associated with SM. Modified from Study I. 

Risk factor Subjects N (%) Controls N (%) Adjusted OR (95% CI) 

Paternal agea    

35–39 178 (21.2) 578 (18.0) 1.4 (1.1–1.8)* 

≥40 123 (14.6) 308 (9.6) 1.8 (1.4–2.4)** 

Maternal 
socioeconomic statusb 

   

Lower white collar 296 (34.4) 1183 (36.4) 2.0 (1.5–2.7)*** 

Blue collar 188 (21.9) 518 (15.9) 2.8 (2.0–4.0)*** 

Other 166 (19.3) 508 (15.6) 2.4 (1.7–3.4)*** 

Missing 143 (16.6) 546 (16.8) 2.4 (1.5–3.6)*** 

Marital statusc    

Single 55 (6.9) 94 (3.1) 2.0 (1.4–3.0)** 

Paternal age missing in 19 cases (2.2%) and 31 controls (1.0%). 
Marital status missing in 63 cases (7.3%) and 245 controls (7.5%). 
A OR adjusted for maternal socioeconomic status (SES), maternal and paternal psychopathology. 
B OR adjusted for paternal age, marital status, maternal and paternal psychopathology. 
C OR adjusted for paternal age, maternal SES, and maternal and paternal psychopathology. 
* P-value≤0.05 **P-value≤0.001 *** P-value< 0.0001 

5.5 Parental psychopathology (Study I)  
Having a mother, a father or both parents with at least one psychiatric disorder 
diagnoses raised the odds of SM in the offspring. In adjusted analyses, results were 
adjusted with maternal SES, maternal and paternal age and psychopathology of the 
other parent. The highest odds in the adjusted analyses were seen when both parents 
had psychiatric diagnoses (OR 2.8, 95% CI 2.0–4.0), and the odds were significantly 
higher than having only a father (P=0.0077) or only a mother (P=0.042) with 
psychiatric diagnosis.  

There were significant associations between SM and almost all maternal 
diagnostic categories (Figure 3). The frequencies for various diagnostic categories 
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are presented in Table 10. The highest odds were seen for maternal intellectual 
disability (OR 7.9, 95% CI 1.4–43.2), schizophrenia and schizoaffective disorders 
(OR 4.4, 95% CI 2.0–10.1) and for other psychoses (OR 4.2, 95% CI 2.4–7.2). Only 
maternal ADHD and learning and coordination disorders were not associated with 
offspring SM. Rates of maternal SM, ASD and conduct and oppositional disorders 
were so low that analyses could not be performed. 

For paternal diagnoses, only other psychoses, unipolar mood disorders, 
personality disorders, alcohol and drug abuse and learning and coordination 
disorders were found to be associated with offspring SM in adjusted analyses. The 
highest odds were seen for learning and coordination disorders (OR 5.6, 95% CI 1.3–
25.0), other psychoses (OR 2.1, 95% CI 1.1–4.1) and personality disorders (OR 1.9, 
95% CI 1.3–2.8). Due to low rates of paternal SM and ASD, analyses could not be 
performed.  

  
Figure 3. Associations of maternal and paternal psychiatric diagnoses and offspring SM.       

Results based on Study I. 
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Table 10. Frequencies of maternal and paternal psychiatric diagnoses by different diagnostic 
groups. Modified from Study I. 

Diagnostic category Mothers Fathers 

 Subjects 
(n=860) 
 
n (%) 

Controls 
(n=3,250)  
 
n (%) 

Subjects  
(n=841) 
 
n (%) 

Controls 
(n=3,219)  
 
n (%) 

Schizophrenia and 
schizoaffective disorders 

18 (2.1) 14 (0.4) 8 (1.0) 11 (0.3) 

Selective mutism 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Other psychoses 35 (4.1) 28 (0.9) 17 (2.0) 27 (0.8) 

Bipolar disorders 17 (2.0) 24 (0.7) 14 (1.7) 35 (1.1) 

Unipolar mood disorders 158 (18.4) 276 (8.5) 68 (8.1) 153 (4.8) 

Anxiety disorders (including 
childhood anxiety 
disorders) 

66 (7.7) 112 (3.5) 37 (4.4) 81 (2.5) 

Personality disorders 48 (5.6) 51 (1.6) 43 (5.1) 77 (2.4) 

Alcohol and drug 
addiction/abuse 

43 (5.0) 84 (2.6) 79 (9.4) 143 (4.4) 

Attention-deficit 
hyperactivity disorders 

3 (0.4) 11 (0.3) 3 (0.4) 4 (0.1) 

Autism spectrum disorders 0 (0.0) 1 (0.03) 3 (0.4) 1 (0.03) 

Conduct/oppositional 
defiant disorders 

1 (0.1) 3 (0.1) 3 (0.4) 3 (0.1) 

Learning and  
coordination disorders 

5 (0.6) 3 (0.1) 5 (0.6) 3 (0.1) 

Intellectual Disability 5 (0.6) 2 (0.1) 2 (0.2) 3 (0.1) 

5.6 Sibling psychopathology (Study II) 
To illustrate the association between sibling psychopathology and SM, ORs for 
different diagnostic categories are presented in Figure 4 and frequencies in Table 
11. Siblings of subjects had significantly more psychiatric and neurodevelopmental 
diagnoses than siblings of controls (OR 1.5, 95% CI 1.2–1.8). In Model 2, the 
covariates, based on covariate analyses, were maternal SES, maternal marital status 
and maternal psychopathology, and in Model 3, results were adjusted with these 
same covariates and comorbid diagnoses of the subjects. All the same diagnostic 
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categories remained significant in unadjusted analyses and after adjusting with 
covariates in Models 2 and 3. The highest ORs in the final model (Model 3) were 
found for childhood emotional disorders (OR 4.7, 95% CI 2.9–7.7), ASD (OR 2.9, 
95% CI 1.3–6.6) and ADHD (OR 2.3, 95% CI 1.2–4.5). Schizophrenia spectrum 
disorders, other neurotic and personality disorders, substance abuse disorders, 
intellectual disability and tic disorders among siblings were not statistically 
significant. The number of siblings with bipolar disorder were too low for adjusted 
analyses to be conducted.  

 
Figure 4.  Odds ratios (ORs) of psychiatric and neurodevelopmental disorders among siblings by 

diagnostic categories. Results based on Study II. 
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Table 11. Frequencies of psychiatric and neurodevelopmental disorders among siblings of 
subjects and controls by diagnostic categories. Modified from Study II. 

Diagnostic category Subjects (n=658) 
n (%) 

Controls (n=2,092) 
n (%) 

Any mental or neurodevelopmental 
disorder 

271 (41.2) 435 (20.8) 

Schizophrenia spectrum disorders 16 (2.4) 25 (1.2) 
Affective disorders 100 (15.2) 165 (7.9) 
Bipolar disorders 2 (0.3) 16 (0.8) 
Unipolar disorders 99 (15.1) 158 (7.6) 
Anxiety disorders 76 (11.6) 110 (5.3) 
Other neurotic and personality 
disorders 

74 (11.3) 159 (7.6) 

Substance abuse disorders 18 (2.7) 42 (2.0) 
Any childhood-onset disorder 198 (30.1) 222 (10.6) 
Autism spectrum disorders 23 (3.5) 20 (1.0) 
Attention deficit hyperactivity disorder 38 (5.8) 41 (2.0) 
Intellectual disability 12 (1.8) 19 (0.9) 
Childhood emotional disorders 95 (14.4) 39 (1.9) 
Conduct and oppositional disorder 35 (5.3) 40 (1.9) 
Tic disorders 7 (1.1) 14 (0.7) 
Learning and coordination disorders 104 (15.8) 136 (6.5) 

5.7 Subcategories of anxiety disorders among 
siblings (Study II) 

When anxiety disorder diagnoses among siblings were divided into subcategories, 
specific phobia, panic disorder and/or agoraphobia and separation anxiety disorder 
among siblings were not associated with SM among subjects. The highest ORs were 
found for SM, generalized anxiety disorder and social phobia among the siblings of 
subjects with SM. Adjusted ORs of different anxiety disorder categories are 
presented in Table 12. 
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Table 12. Different anxiety disorders among siblings. Modified from Study II. 

Category Subjects  
(N=658) 

n (%) 

Controls  
(N=2092) 
n (%) 

Adjusted ORa 

(95% CI) 

Generalized anxiety 
disorder 

20 (3.0) 17 (0.8) 3.9 (1.6-9.7)* 

Panic disorder and/or 
agoraphobia  

19 (2.9) 30 (1.4) N/A 

Separation anxiety 
disorder 

3 (0.5) 3 (0.1) N/A 

Social phobia  31 (4.7) 19 (0.9) 3.2 (1.5-6.7)* 
Specific phobia  13 (2.0) 19 (0.9) 1.01 (0.3-3.4) 
Unspecific anxiety 
disorders  

82 (12.5) 99 (4.7) 1.7 (1.2-2.5)* 

Selective mutism  48 (7.3) 3 (0.1) 27.9 (8.6-90.9)*** 
*:<0.05 **:<0.001 ***:<0.0001 
AModel 3, adjusted for maternal mental disorder history, maternal socioeconomic status, maternal 
marital status and comorbidities of each subject with SM 

5.8 Systematic literature review of long-term 
outcomes of selective mutism (Study III) 

There were total of 2,432 titles found from the five databases during the searches 
between 31 May 2022 and 11 September 2023. After exclusions, 18 papers were 
reviewed. The study selection is shown in detail in Figure 5. 

  
Figure 5. Flow diagram of study selection. Modified from Study III. 
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Of the studies included after a full text review, nine were clinical cohort studies 
(Arajärvi 1965; Wergeland 1979; Lowenstein 1979; Sluckin et al. 1991; Lang et al. 
2016; Oerbeck et al. 2018; Kamani and Monga 2020; Dogru et al. 2023), two were 
case-control studies (Kolvin and Fundudis 1981; Steinhausen et al. 2006) and seven 
were case series (Reed 1963; Elson et al. 1965; Segal 2003; Omdal and Galloway 
2008; Çöpür et al. 2012; Albrigtsen et al. 2016; Arigliani et al. 2020). As numbers 
of subjects in case series studies are low, and the results are not generalizable into 
population, these studies are described separately and not in the main tables. 
Publication years and countries are presented in Figure 6. 

 
Figure 6.  Publication years and countries in cohort, case-control and case series studies that 

follow-up subjects with SM.  

5.8.1 Quality assessment 
None of the studies were excluded based on their quality, but most studies were 
assessed to be of moderate quality. Recruitment of the subjects was described poorly 
in many studies, and some studies did not discuss their limitations. There were either 
no analytic methods or the methods were poorly justified in most studies. The mean 
total score on the QuADS was 23/39 points. 
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5.8.2 Case series studies 
Basic information on the case series studies is summarized in Table 13. Treatment 
or support measures reported in the studies included psychosocial treatments (Reed 
1963; Elson et al. 1965; Omdal and Galloway 2008; Arigliani et al. 2020), combined 
psychosocial and pharmacological treatment (Albrigtsen et al. 2016), 
pharmacological treatment (Çöpür et al. 2012) and support in school (Segal 2003). 
In most of the studies, the kind of psychosocial treatment method used was not 
mentioned (Omdal and Galloway 2008; Albrigtsen et al. 2016; Arigliani et al. 2020), 
or it was just stated that subjects received psychotherapy (Reed 1963; Elson et al. 
1965). In a study by Omdal and Galloway (2008), 3/5 of the subjects remained 
symptomatic until the end of the follow-up, but in all others, the subjects had fewer 
SM symptoms at the end of the follow-up. Only two studies also reported other 
psychiatric symptoms as outcomes (Elson et al. 1965; Arigliani et al. 2020). Arigliani 
et al. (2020) found that one subject had depressive conduct disorder and the other 
had anxious depressive disorder and limited oppositional behavior toward family at 
follow-up. Elson et al. (1965) found symptoms of “thinking disorder” among one 
subject, and none of the subjects had anxiety or depression. 

Table 13. Summary of case series studies. 

Study, year, coutry Sample size 
 
Age at baseline 

Length of follow-up SM symptoms 
improved n (%) 

Albrigtsen et al., 
2016, Norway 

n=2 
7 years 

7 years 2 (100%) 

Arigliani et al., 2020, 
Italy 

n=2 
3 years 

11 years 2 (100%) 

Çöpür et al., 2012, 
Turkey 

n=4 
5–9 years 

3–6 years 4 (100%) 

Elson et al., 1965, 
USA 

n=4 
7–10 years 

0.5–5 years 4 (100%) 

Omdal & Galloway, 
2008, Norway 

n=5 
4-13 years 

1 year (the DSM-IV 
criteria had fulfilled at 
least 18 months before 
the study + 1y. follow-up) 

2 (40%) 

Reed, 1963, UK n=4 
12–13 years 

Not reported, ages were 
21–23 at the follow-up. 

4 (100%) 

Segal, 2003, USA n=2 
5 years 

3 years 2 (100%) 
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5.8.3 Cohort and case-control studies 
Information on included studies can be found in Table 14. There were 292 subjects 
in all cohort and case-control studies, with cohort sizes ranging from 11 (Wergeland 
1979) to 49 (Dogru et al. 2023). Follow-up time was two years at the lowest (Kamani 
and Monga 2020) and 17 years at the highest (Remschmidt et al. 2001). Seven 
studies used structured instruments or interviews at follow-up (Sluckin et al. 1991; 
Remschmidt et al. 2001; Steinhausen et al. 2006; Lang et al. 2016; Oerbeck et al. 
2018; Kamani and Monga 2020; Dogru et al. 2023), while the rest only used nical 
interviews. Two studies did not specify if subjects received any treatment (Kolvin 
and Fundudis 1981; Steinhausen et al. 2006), and two studies reported using both 
psychosocial treatment (CBT) and pharmacotherapy (SSRIs) (Kamani and Monga 
2020; Dogru et al. 2023). Other studies reported using only psychosocial treatments, 
which included individual or school-based CBT, family counselling or inpatient 
treatment (Arajärvi 1965; Wergeland 1979; Lowenstein 1979; Sluckin et al. 1991; 
Remschmidt et al. 2001; Lang et al. 2016; Oerbeck et al. 2018).  

Table 14. Summary of cohort and case-control studies. Modified from Study III. 

Study 
 

Country 
 

Study design 

Sample size 
 

Age at Baseline 
 
Treatment (if any) 

Length of 
follow-up 

 
Outcome 

Results at follow-up 

Arajärvi, 1965 
 

Finland 
 

Clinical cohort 

n=12 
 

4–8 years  
 

Psychosocial, in-patient 
treatment 

1–10 years 
 

SM symptoms 

11/12 spoke in school after 
treatment but one still had SM 
symptoms. 

Dogru, 2022 
 

Turkey 
 
Clinical cohort 

n=49 
 

5-13 years 
 

Psychotherapy and/or 
pharmacotherapy 

N/A Duration of 
SM was 2.22 ± 
1.35 years 

 
SM symptoms 

Mean duration of SM was 2.2 
years. Duration of SM did not 
differ between males and 
females. The study did not 
report recovery rate. 

Kamani & 
Monga, 2020 

 
Canada 

 
Clinical cohort 

n=31, 22 with SM and 9 
with only SP 

 
4–14 years 

 
Psychosocial (CBT) 
and/or pharmacological 
(SSRIs).  

2–6 years, 
mean=4.2 years 

 
SM and SP 
symptoms 

2/31 only had SM, 11/31 only 
had social anxiety disorder, 
9/31 had both and 9/31 had 
neither. 
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Lang et al., 2016 
 
Israel 

 
Clinical cohort 

n=24 
 

6.40 ± 3.06 years 
 

Psychosocial (CBT) 

2.90 ± 3.23 
years 

 
SM symptoms 
and psychiatric 
comorbidity 

The recovery rate for SM was 
84.2%. A significant decrease 
was observed in the levels of 
social phobias and specific 
anxiety disorders. No statis-
tically significant improvement 
in other comorbidities after the 
follow-up period. 

Lowenstein, 1979 
 

UK 
 

Clinical cohort 

n=21 
 

3–8 years 
 

Psychosocial 

7 years 
 

SM symptoms 

13/21 spoke normally. 
6/21 had some symptoms left.  
2/21 had SM. 

Oerbeck et al., 
2018 

 
Norway 

 
Clinical cohort 

n=30 
 

3–9 years 
 

Psychosocial (School-
based CBT) 

5 years 
 

SM symptoms 
and psychiatric 
comorbidity 

21/30 in full remission. 5/30 in 
partial remission. 4/30 fulfilled 
diagnostic criteria for SM. 7/30 
children (23%) fulfilled criteria 
for social phobia, and 2/30 had 
separation anxiety disorder, 
3/30 had specific phobia and 
1/30 had enuresis nocturna. 

Remschmidt et 
al., 2001 

 
Germany 

 
Clinical cohort 

n=41 
 

8.7 ± 3.6 years 
 

Psychosocial (In-patient 
treatment, family 
counselling) 

12.0 ± 5.2 years 
 

SM symptoms, 
psychopathology 
symptoms, 
family 
psychopathology 

16/41 cases in remission. 
12/41 remarkable 
improvement. 8/41 mild 
improvement. 5/41 
symptomatology remained 
unchanged. 10% had dysphoric 
mood. 19% had depression. 
48% had impulsivity. 42% had 
severe psychopathological 
disturbances. 

Sluckin et al., 
1991 

 
UK 

 
Clinical cohort 

n=25 
 

4–8 years 
 

Psychosocial (Individual 
behavioral therapy or 
school-based program) 

2–10 years 
 

SM symptoms 

9/11 in the behavioral group 
improved, 5/14 in the standard 
program improved. (Difference 
in the groups was significant, p 
< .05) 

Wergeland, 1979 
 

Norway 
 

Clinical cohort 

n=11 
 

6–12 years 
 

Psychotherapy, 
inpatient treatment or 
no treatment 

8–16 years 
 

SM symptoms 
and psychiatric 
comorbidity 

11/11 in remission from 
selective mutism. Two of four 
children who had received in-
patient treatment were 
diagnosed with a neurotic 
disorder, and one of those four 
was diagnosed with a psychotic 
disorder at follow-up. 
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Kolvin & 
Fundudis, 1981 

 
UK 

 
Case-control 

n=24 
 

6–8 years 
 

Not specified (“best 
treatment available”) 

5–10 years 
 

SM symptoms 

11/24 had improved: 3/24 had 
markedly improved, 8/24 had 
moderately improved and 13/24 
had slightly or not improved. 

Steinhausen et 
al., 2006 

 
Switzerland 

 
Case-control 

n=33 
 

8.5 ± 3.1 years 
 

Not specified 

Not reported, 
mean age at 
follow-up was 
21.6 ± 3.3 years 

 
SM symptoms 
and any DSM-IV 
psychiatric 
diagnoses 

All displayed some 
improvement. 6/33 were slightly 
improved, 8/33 were markedly 
improved and 19/33 were 
totally improved. Subjects with 
SM had significantly more 
phobic disorders (p<0.001) 
than healthy controls, but no 
more than controls with anxiety 
disorders. 14/33 had phobic 
disorders. 19/33 had a 
psychiatric diagnosis. More 
diagnoses than in healthy 
controls (p=0.005). 

5.8.4 Results on mutism symptoms 
Recovery rate from SM symptoms varied from 46% (Kolvin and Fundudis 1981) to 
100% (Wergeland 1979). One study only reported the duration of the SM symptoms, 
which was 2.22 ± 1.35 years (Dogru et al. 2023). Among other studies, 78% of all 
subjects (190/243) were moderately or totally improved from SM symptoms. Only 
three studies followed subjects until early adulthood (Wergeland 1979; Remschmidt 
et al. 2001; Steinhausen et al. 2006). The rate of subjects who recovered moderately 
or totally from SM among these studies varied from 68% (Remschmidt et al. 2001) 
to 100% (Wergeland 1979). Follow-up times of all included studies and main results 
can be found in Table 14.  Among the studies with the best scores in quality 
assessment, recovery rates were good: Remschmidt et al. (2001) found that only 12% 
(5/41) showed no improvement of SM symptoms, Steinhausen et al. (2006) found 
that all subjects improved at least slightly and that 81.8% improved moderately or 
completely, and Oerbeck et al. (2018) found that only 13.3% (4/30) still had an SM 
diagnosis at the end of the five-year follow-up. Three studies were published before 
DMS-III (Arajärvi 1965; Wergeland 1979; Lowenstein 1979) and showed 
improvement of SM symptoms among 90% (Lowenstein 1979) to 100% (Wergeland 
1979) of the subjects.  

5.8.5 Results on other psychiatric outcomes 
Only six studies included other mental disorders at follow-up as a finding 
(Wergeland 1979; Remschmidt et al. 2001; Steinhausen et al. 2006; Lang et al. 2016; 
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Oerbeck et al. 2018; Kamani and Monga 2020). Table 14 includes detailed 
information on these studies. The study by Remschmidt et al. (2001) only reported 
psychiatric symptoms, but others reported psychiatric diagnoses (Wergeland 1979; 
Steinhausen et al. 2006; Lang et al. 2016; Oerbeck et al. 2018; Kamani and Monga 
2020). Four studies reported SP (Steinhausen et al. 2006; Lang et al. 2016; Oerbeck 
et al. 2018; Kamani and Monga 2020), five studies reported other anxiety disorders 
or symptoms (Wergeland 1979; Remschmidt et al. 2001; Steinhausen et al. 2006; 
Lang et al. 2016; Oerbeck et al. 2018), two reported depression (Remschmidt et al. 
2001; Steinhausen et al. 2006), two reported psychotic symptoms or disorders 
(Wergeland 1979; Steinhausen et al. 2006) and two reported other symptoms or 
disorders (Remschmidt et al. 2001; Steinhausen et al. 2006) among subjects with SM 
at the end of the follow-up. The rate of anxiety disorders at follow-up varied from 
6% (Remschmidt et al. 2001) to 54% (Lang et al. 2016). Only one of the studies was 
a case-control study; it found that subjects had more phobic disorders than healthy 
controls, but not more than subjects with other anxiety disorders (Steinhausen et al. 
2006). A study by Kamani and Monga (2020) included subjects with SM, SP or 
comorbid SM and SP, and the findings implied that the diagnosis of some of the SM 
subjects was changed to SP after follow-up. Unfortunately, the study did not report 
how many of the subjects with SM had SP, or how many had recovered by the end 
of the follow-up (Kamani and Monga 2020). 

Studies with follow-ups reaching early adulthood were the only studies to report 
other disorders than anxiety disorders at follow-up (Wergeland 1979; Remschmidt 
et al. 2001; Steinhausen et al. 2006). The rate of depression varied from 9.1% 
(Steinhausen et al. 2006) to 19% (Remschmidt et al. 2001), and the rate of psychotic 
disorders varied from 6% (Steinhausen et al. 2006) to 9% (Wergeland 1979) among 
subjects at follow-up. The case-control study by Steinhausen et al. (2006) found a 
statistically significant difference between subjects and controls only when 
comparing rates of any psychiatric disorders and phobic disorders at follow-up. 

There were two studies that compared rates of psychiatric disorders from 
baseline to the end of the follow-up. One had a mean follow-up time of 12 years, and 
it found the general rate of psychiatric symptoms to decrease from 58% to 42% 
(Remschmidt et al. 2001). The other study found a decrease in the rate of SP from 
100% to 37.5% and in the rate of specific phobia from 45.8% to 16.7% during a 
mean follow-up time of 2.9 years, and these findings were statistically significant 
(Lang et al. 2016). 

5.8.6 Treatment results 
Different kinds of treatment methods were used across studies. In studies that used 
only psychosocial treatments, recovery rates varied from 56% (Sluckin et al. 1991) 
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to 86% (Oerbeck et al. 2018). Three studies used CBT-based psychosocial treatment, 
and among these studies, a recovery rate of 85% (55/65) was reported (Sluckin et al. 
1991; Lang et al. 2016; Oerbeck et al. 2018). One study that used inpatient treatment 
found a recovery rate of 92%, but did not describe the treatment methods (Arajärvi 
1965). Only two studies reported using medication. Another did not report a recovery 
rate or the effectiveness of the treatment (Dogru et al. 2023). Another reported that 
there were no statistically significant differences between using medication and CBT 
(Kamani and Monga 2020). Table 14 includes detailed information on these studies. 

5.8.7 Prognostic factors 
Six of the studies reported factors that were associated with recovery from SM 
symptoms. Studies found that a poorer outcome of SM symptoms was associated 
with older age at first diagnosis (Oerbeck et al. 2018), symptom severity at baseline 
(Oerbeck et al. 2018; Dogru et al. 2023), male gender (Kolvin and Fundudis 1981), 
depressive symptoms at baseline (Remschmidt et al. 2001), parental personality 
problems (Kolvin and Fundudis 1981) and if there was SM (Remschmidt et al. 2001; 
Oerbeck et al. 2018) or another psychopathology in the family (Sluckin et al. 1991; 
Remschmidt et al. 2001). Two studies found predictors for other psychiatric 
outcomes. Personality traits of taciturnity (being reserved or reticent in conversation) 
among family members were associated with a higher overall rate of psychiatric 
comorbidity at follow-up, and immigrant status of the family was associated with 
higher rates of phobic disorders at follow-up (Steinhausen et al. 2006). Severe 
symptoms of SM at baseline predicted higher rates of comorbid psychiatric disorders 
(Dogru et al. 2023). 
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6 Discussion 

6.1 Main findings 
The aims of the current thesis were to examine the association of different risk 
factors, such as parental age, maternal SES, maternal marital status, immigration, 
urbanicity and SM, and the risk for psychiatric and neurodevelopmental disorders 
among parents and siblings of subjects with SM. Additionally, it aimed to 
systematically review and summarize current knowledge on the long-term outcomes 
of SM.  

The first main finding was that the quality of SM diagnoses registered in the 
Discharge Register was considered satisfactory. Developmental disorders of speech 
and language were the most common causes of misdiagnosis (n=4).  

The second main finding was that higher paternal age raised the odds for a child 
to have SM. Also, being a single mother and having lower maternal SES were 
associated with SM in children. 

Thirdly, both maternal and paternal psychopathology were associated with 
offspring SM. When looking into specific diagnostic categories, a wider range of 
maternal diagnostic categories were associated with offspring SM than paternal.  

The fourth main finding was that there was a significantly higher rate of 
psychiatric and neurodevelopmental disorders among the siblings of subjects 
compared to the siblings of controls. The association was not limited to anxiety 
disorders but was also seen with many other diagnostic categories. The results were 
statistically significant after adjusting them for comorbid diagnoses of the subject. 
When different anxiety disorders among the siblings of subjects with SM were 
examined, significantly higher rates of SM were seen among the siblings of subjects 
than among the siblings of controls. 

The fifth main finding was that recovery rates from SM symptoms have been 
good in previous studies. However, there is some evidence that problems with 
anxiety disorders later in life are common. Some factors, such as older age at first 
diagnosis and psychopathology, especially SM, in the family might predict poorer 
recovery from SM symptoms. 
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Finally, most of the long-term follow-up studies on SM have had a small number 
of subjects and have lacked controls. Overall, the quality of the studies was found to 
be moderate, and in the most studies the follow-up ended before adulthood.  

6.2 Discussion of the main findings 

6.2.1 Validation of the selective mutism diagnosis (Study I) 
The validity of the SM diagnosis, according to the ICD-10 classification, was found 
to be good in the current study population. This is in line with Finnish studies about 
ADHD, ASD and Tourette’s syndrome that found very good accuracy of the 
diagnoses given in the Finnish population (Lampi et al. 2010; Leivonen et al. 2014; 
Joelsson et al. 2016). A previous systematic literature review by Sund et al. (2012) 
of the quality of the Discharge Register found that the accuracy of common 
diagnoses varied from 75 to 99% depending on the diagnosis. The most common 
reason for misdiagnosing SM was developmental disorders of speech and language. 
Even among these subjects, there could have been SM symptoms, even though these 
were identified as misdiagnosed subjects due to the ICD-10 exclusion criteria. It 
must be noted that some subjects with less severe symptoms may never get 
diagnosed in specialized health care. Therefore, these results can be generalized only 
to the validity of subjects with moderate to severe SM symptoms. 

6.2.2 Risk factors of selective mutism (Study I) 
This study found that, even after adjusting the results with covariates, a higher 
paternal age, low maternal socioeconomic status and being a single mother at the 
time of the child’s birth were associated with SM in the child. Immigration and 
urbanicity were not associated with SM.  

6.2.2.1 Parental age 

The finding on high paternal age being associated with SM is in line with previous 
findings that high paternal age is a risk factor for emotional disorders in childhood 
(McGrath et al. 2014). Associations between advanced paternal age and offspring 
psychopathology have been seen previously, for example with ASD, ADHD and 
schizophrenia (Gabis et al. 2010; Helenius et al. 2012; Chudal et al. 2015). Previous 
studies have not found association with paternal age and anxiety disorders (Helenius 
et al. 2014) or phobic disorders (Steinhausen et al. 2016). There are several possible 
explanations why advanced paternal age is associated with offspring SM. It has been 
previously found that when age of the father advances, the rate of de novo mutations 
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(new mutations in the germline) in the child raises (Kong et al. 2012; Wood and 
Goriely 2022). The effect of paternal age is greater than the effect of maternal age, 
when considering de novo mutations (Kong et al. 2012). De novo mutations have 
been associated with several disorders, for example ASD and intellectual disability 
(Acuna-Hidalgo et al. 2016). As genetic studies on SM are scarce, the role of de novo 
mutations in the development of SM is unknown. Another possible explanation is 
that advanced paternal age could affect epigenetic regulation by interfering with 
DNA methylation, histone alterations, and chromatin remodeling. This could be a 
risk factor for psychiatric disorders like schizophrenia, for example (Perrin et al. 
2006). A previous review concluded that the role of paternal age in epigenetic 
regulation is still somewhat unclear, as epigenetic regulation seems to be more 
affected by diet or exposure to toxins than paternal age alone (Kaltsas et al. 2023). 
A third possible explanation is that those who become fathers at an older age may 
have certain personality traits, or poor social skills, that can make it more difficult to 
find a partner (Hare and Moran 1979). Although this theory on parental personality 
traits and advanced paternal age is mostly associated with schizophrenia (Hare and 
Moran 1979), similar factors could play a role in SM. Previous studies have found 
that parents of children with SM are more quiet and shy than parents of controls 
(Steinhausen and Adamek 1997; Kristensen and Torgersen 2001).  

In the current thesis, low maternal age was found to be associated with offspring 
SM in unadjusted analyses, but after adjusting the results with covariates, 
significance was lost. This could imply that the association seen in the unadjusted 
analyses could be explained with cofounders, for example maternal SES. 

6.2.2.2 Maternal SES 

As in previous studies, in this study SM was seen in all SES classes (Steinhausen 
and Juzi 1996; Kristensen 2000). The highest ORs for offspring SM were seen 
among families in the lowest SES classes. This finding  is in line with a previous 
study that found an excess of families with low SES among children with SM, 
although the finding was not statistically significant (Kristensen 2000). However, 
the current results conflict with studies on children with SM that have found more 
families to be in high (Boneff-Peng et al. 2023) or middle SES classes (Steinhausen 
and Juzi 1996). This could be explained by recruitment methods, as one of these 
studies recruited subjects (n=230) with electronic flyers through social media and 
different SM organizations (Boneff-Peng et al. 2023) and another recruited subjects 
(n=100, mean age 8.7 years) from self-help groups (Steinhausen and Juzi 1996). 
These recruitment channels may have favored families with good resources to gather 
information on SM.  



Discussion 

 73 

Low family SES has been associated with childhood mental disorders (Reiss 
2013; Guhn et al. 2020), including anxiety disorders (Guhn et al. 2020), in previous 
studies. Low family SES may be associated with higher levels of stressful or 
uncontrollable events in life, which can affect the child directly or affect parenting 
strategies by causing distress (Bradley and Corwyn 2002). As in previous studies, 
low income has been associated with poorer mental health (Thomson et al. 2022), so 
it could be assumed that in families with lower SES parental psychiatric problems 
are also more common. However, a recent Finnish register study on mental health 
and socioeconomic inequality, which included the entire Finnish population, found 
that parental mental disorders did not explain socioeconomic disparities (Vaalavuo 
et al. 2022). They did find interaction showing that risk for mental health problems 
could be higher for boys with mothers with low education or a parent with mental 
disorders. That could imply that families with higher SES could have more resources 
to protect their children from the effects of their mental health problems (Vaalavuo 
et al. 2022). 

6.2.2.3 Maternal marital status 

In this study, being a single mother at the time of the child’s birth was associated 
with offspring SM, when being married or in a relationship was used as a reference. 
This contrasts with a study by Melfsen et al. (2022), which found that the rate of 
divorced parents did not differ between subjects with SM (n=28, aged 7–18 years) 
and controls (n=33, aged 7–18 years). Also, a study by Cunningham et al. (2004) 
found no difference in the rate of single parents between subjects with SM (n=52, 
mean age 7.2 years) and controls (n=52, mean age 7.0). It must be noted that register-
based data does not recognize if parents of the child divorce later, and it does not 
include information on if the mother is in a relationship with child’s biological parent 
or with someone else. Being a single parent has been associated with offspring 
anxiety disorders (Guhn et al. 2020; Khanal et al. 2022). Single motherhood has been 
associated with lower income and education level, and lower social support (Crosier 
et al. 2007), all of which could affect the relationship with the child by causing stress. 
Results of the current study were adjusted with maternal SES and parental 
psychopathology, with statistically significant findings remaining. It must be noted 
that the association between single motherhood and childhood mental health is 
ambiguous. A previous longitudinal study did not find differences in maternal mental 
health, mother-child relationships or children’s emotional and behavioral problems 
between families with a single mother by choice and families with a partnered 
mother (Golombok et al. 2021). A poor partner relationship could be a risk factor for 
mental health problems, which could also affect the child. Women in relationships 
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with poor support from partners were at a higher risk of depression after the child’s 
birth than single mothers (Bilszta et al. 2008). 

6.2.2.4 Immigration 

The current finding of no association between immigration and SM is in contrast 
with previous studies that have found that SM is associated with immigration and 
bilingualism (Slobodin 2023). One possible explanation of this is that the overall 
level of immigrants in Finland was so low at the time of the study that analyses may 
have lacked the power to gain statistical significance. The immigration rate in 
Finland during the study period was lower than in other European countries, and in 
2005 the immigration rate in Finland was 2.2% (Tiilikainen 2007). If analyses were 
repeated with a Finnish cohort from the last ten years, results could be different. It is 
also possible that SM symptoms among immigrants are not always recognized in 
school or in health care.  

The previously seen association between immigration or bilingualism and SM 
could be caused by insecurity with the second language (Elizur and Perednik 2003). 
A study by Starke et al. (2018) followed up bi- and monolingual mute children 
(n=30) for nine months and found that neither bilingualism nor receptive language 
skills alone had an effect on speaking behavior. It has been suggested that cultural 
adaptation could play a bigger role than bilingualism in the development of SM 
among immigrant children (Slobodin 2023). 

6.2.3 Family psychopathology and selective mutism 
(Studies I and II) 

This study is the first to investigate a range of psychiatric and neurodevelopmental 
diagnoses among parents and siblings of subjects with SM, by using a register-based 
sample. It compared the overall rate of psychopathology between parents and 
siblings of subjects and controls and individual diagnostic groups. The hypothesis 
was that both parents and siblings of subjects with SM would have higher rates of 
psychiatric disorders compared to controls, and the current findings support this 
hypothesis. 

6.2.3.1 Parental psychopathology (Study I) 

When the total rate of psychopathology was investigated, mothers and fathers of the 
subjects had more diagnosed psychiatric disorders than the parents of controls. The 
results remained significant when they were adjusted with maternal SES, maternal 
age and paternal age. The association with offspring SM was strongest when both 
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parents were diagnosed with a psychiatric or neurodevelopmental disorder. This is 
in line with previously mentioned studies (described in Table 4) that found that both 
parents of subjects with SM had higher rates of psychiatric symptoms than parents 
of controls (Remschmidt et al. 2001; Kristensen and Torgersen 2001; Capozzi et al. 
2018). This is also in line with previous findings that several other childhood-onset 
psychiatric disorders, for example OCD, ADHD and Tourette’s syndrome, are 
associated with parental psychiatric morbidity (Steinhausen et al. 2013; Leivonen et 
al. 2017; Joelsson et al. 2017). However, previous findings on parental 
psychopathology and SM are conflicted. Kristensen (2000) found no association 
between parental psychopathology and SM. The study by Alyanak et al. (2013) only 
found association between SM and paternal psychopathology, and the study by 
Steinhausen et al. (1997) only found association between SM and maternal 
psychopathology. Studies on SM and family psychopathology are described in detail 
in Table 4.  

Previous research suggests that psychiatric disorders tend to aggregate in 
families (Steinhausen et al. 2009; Helenius et al. 2014). This aggregation is most 
likely partly genetic and partly environmental, but it is somewhat difficult to extract 
these two factors from one another (Jami et al. 2021). A previous systematic 
literature review by Jami et al. (2021) found that there is evidence on genetic 
transmission for depression and substance use, for example. However, parental 
psychiatric traits were associated with offspring internalizing and externalizing 
problems through environmental pathways (Jami et al. 2021). One hypothesis is that, 
instead of psychiatric disorders being individual entities, they could be considered 
as a continuum with a shared background (Caspi et al. 2014). 

Another important finding of this study was that a wide range of different kinds 
of maternal psychiatric disorders were associated with SM among offspring. Almost 
all maternal diagnoses were associated, whereas among fathers, only other psychotic 
disorders, unipolar mood disorders, personality disorders, substance use disorders 
and learning and coordination disorders were associated with offspring SM. This 
finding of relatively stronger maternal psychopathology is partly in line with a 
previous finding in a study by Steinhausen and Adamek (1997), where only maternal 
psychopathology was associated with offspring SM. The study by Alyanak et al. 
(2013) found that the severity of emotional problems among subjects with SM 
correlated with maternal psychopathology. This could partly explain the current 
findings, as subjects treated in specialized health services most likely represent 
subjects with moderate to severe symptoms of SM. In the current study, paternal 
anxiety disorders were not associated with offspring SM. SM diagnoses were not 
found among parents of subjects. This is in contrast to previous studies (described in 
Table 4) that found high rates of SP among parents of children with SM (Black and 
Uhde 1995; Kristensen and Torgersen 2001; Chavira et al. 2007). The reason behind 
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this could be that SM might not have been very well recognized during the years 
when the parents of the children in the current data were young. Diagnoses before 
1998 were made as inpatient diagnoses, and in most cases SM does not require 
inpatient treatment. Therefore, there could have been some SM diagnoses that were 
not registered. 

Maternal psychopathology could affect the child in other ways than through 
genetic pathways. Maternal psychiatric disorders could affect maternal caregiving 
behavior. The study by Edison et al. (2011) (n=63, aged 4–13 years) on parenting 
styles and SM found that parents of children with SM might be more controlling in 
social situations compared to parents of controls. Anxiety symptoms among parents 
and subjects predicted controlling behavior in parents. However, the study did not 
address if the controlling behavior existed before the onset of SM symptoms, or only 
after (Edison et al. 2011). In two studies, when parenting attitudes and strategies 
were measured by reports from parents, differences between parents of subjects and 
controls were not found (Cunningham et al. 2004; Alyanak et al. 2013).  

Prenatal factors, such as medication use, substance use, nutrition, obstetric 
complications and maternal stress, could play a role in future psychiatric problems 
of the child. There is only one previous study on perinatal risk factors and SM 
(Steinhausen and Juzi 1996). The study by Steinhausen and Juzi (1996) found that 
one-third of the subjects (n=100) with SM were exposed to at least one risk factor 
during pregnancy, complicated delivery was reported among 43% of the subjects, 
and 20% had some complications during neonatal period. A systematic literature 
review investigating pre- and perinatal risk factors of anxiety disorders found that 
preterm birth might be a risk factor for anxiety disorders later in life (Ståhlberg et al. 
2020). Also unplanned cesarean sections were associated with anxiety disorders 
during childhood and adolescence (Ståhlberg et al. 2022).  

There are no studies on the association between maternal medication use during 
pregnancy and SM. However, there is some evidence that maternal SSRI use during 
pregnancy might elevate the risk for depression and anxiety during childhood, but 
results are conflicted, and further research is required (Upadhyaya et al. 2023). In 
this study, odds for maternal substance abuse disorders were higher among mothers 
of subjects than mothers of controls. A previous meta-analysis found that prenatal 
alcohol exposure is a risk factor for internalizing problems (for example, anxiety and 
depression) of the child, and the risk for these problems seemed to increase later in 
childhood (Khoury et al. 2018). Based on the results of this study, no conclusions on 
the matter can be drawn because maternal alcohol or medication use during 
pregnancy was not investigated. 
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6.2.3.2 Sibling psychopathology (Study II) 

This study found that siblings of subjects had significantly more psychiatric and 
neurodevelopmental disorders than siblings of controls. This is in line with a 
previous case-control study that also found higher rates of psychiatric disorders 
among siblings of subjects with SM (Kristensen 2000). However, the case-control 
study by Steinhausen and Adamek (1997) did not find a statistically significant 
difference between the rates of psychiatric diagnoses among siblings of subjects and 
siblings of controls. They only collected information from parents, which may have 
increased risk for reporting bias (Steinhausen and Adamek 1997). This could explain 
why their results differ from the findings of the current study. Another possible 
explanation for different results could be that the current study had more data and a 
longer follow-up period than previous studies. 

The strongest association was found with childhood-onset disorders. When 
different diagnostic categories were investigated separately, categories that were not 
associated with SM among siblings were disorders that are usually diagnosed in 
adulthood, such as bipolar disorder, substance abuse disorder and schizophrenia. As 
the mean age of siblings was 15 years at the end of the follow-up, possible late-
adolescence- or adulthood-onset disorders were not recorded. There could be other 
explanations for the stronger association with childhood-onset disorders. When 
parents already have a child with a psychiatric or neurodevelopmental disorder, they 
might be more prone to notice symptoms among other siblings and seek medical 
advice. Mental health problems of siblings could affect the relationship among 
siblings or affect how parents treat the siblings. One meta-analysis found that conflict 
between siblings and siblings being treated differently from each other by their 
parents are both associated with higher rates of internalizing and externalizing 
problems between probands (Buist et al. 2013). 

 In the current thesis, many kinds of disorders among siblings were associated 
with SM. The meta-analysis by Ma et al. (2015) found that siblings of children with 
psychiatric diagnoses had elevated levels of at least one type of psychiatric disorder. 
Even though the strongest evidence was found with similar disorders (internalizing 
disorders being a risk factor for internalizing disorders and externalizing for 
externalizing disorders), there was limited evidence for psychiatric disorders among 
subjects being a risk factor for various kinds of psychiatric and neurodevelopmental 
disorders among siblings (Ma et al. 2015). Siblings partly share the same genes and 
environmental factors. A twin-sibling study by Ehringer et al. (2006) found that both 
genes and non-shared environmental factors played a role in the onset of different 
psychiatric disorders, when shared environmental factors were only associated with 
depression and generalized anxiety disorder (GAD). They also found that the effect 
of shared environmental factors was similar for twin siblings as it was for other 
siblings (Ehringer et al. 2006). 
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6.2.3.3 Neurodevelopmental disorders among siblings 

In this study, among other individual diagnostic groups, the highest odds were seen 
for neurodevelopmental disorders, ASD and ADHD among siblings of subjects with 
SM. This is in line with the epidemiological study by Sharkey and McNicholas 
(2012) (described in Table 2), which reported ASD among 43% of the families with 
a child with SM. ASD and ADHD among subjects have been found to be associated 
with a range of different psychiatric and neurodevelopmental disorders among 
siblings, including childhood emotional disorders (Jokiranta-Olkoniemi et al. 2016; 
Jokiranta-Olkoniemi et al. 2019). Family clustering of SM and neurodevelopmental 
disorders could be genetic. A study by Stein et al. (2011) found SM to be associated 
with a genetic variant that was also associated with social anxiety and the language 
impairment component in ASD. This could imply a shared background between SM 
and ASD, but further studies are warranted (Stein et al. 2011). Neuropsychiatric 
disorders in the family, especially ASD, could cause stress for the family; therefore, 
it could be an environmental risk factor for SM (Quintero and McIntyre 2010). 
Neurodevelopmental diagnoses tend to aggregate in families (Rosa et al. 2016), and 
in some cases SM could be misdiagnosed as ASD or the other way around. One study 
investigating childhood diagnoses of adults with ASD found a small (<0.6%) 
proportion of subjects with a former SM diagnosis in childhood (Rødgaard et al. 
2021). Still, it seems unlikely that this would completely explain the current finding. 

Although studies on neurodevelopmental disorders among siblings of subjects 
with SM are scarce, previous studies have associated SM with neurodevelopment 
symptoms (Kristensen 2000; Kristensen 2002). In one study by Kristensen (2000), 
68% of the SM subjects (n=54, mean age 9.0 years) also fulfilled the diagnostic 
criteria for a developmental disorder. Another study by Kristensen et al. (2002) 
found that a significantly higher proportion of subjects (n=54, mean age 9.0 years), 
compared to matched controls (n=108), had non-specific markers of a 
neurodevelopmental disorder, including lower scores on a motor performance test 
and minor physical anomalies. This could imply that neurobiological factors also 
play a role in the development of SM (Kristensen 2002). Further,  autism-related 
symptoms have been seen among subjects with SM (Steffenburg et al. 2018; Muris 
et al. 2021). It has been suggested that both SM and ASD share a similar 
temperament trait of behavioral inhibition (Muris and Ollendick 2021a). It should be 
noted that, as current diagnostic classifications advise caution when diagnosing SM 
and ASD together (American Psychiatric Association. 2013; World Health 
Organization 2019), studying the relationship between these two disorders is 
difficult.  
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6.2.3.4 Anxiety disorders among siblings 

In this study, among separate diagnostic categories, the highest odds were seen for 
childhood emotional disorders. This category is based on ICD-10 classification and 
mainly applies to different kinds of anxiety disorders. When different anxiety 
disorders were investigated separately, there were significantly higher odds for 
siblings of subjects to have GAD, SP, an unspecific anxiety disorder or SM. Three 
previous cohort studies also reported high rates of SP or SM among siblings of 
subjects (Black and Uhde 1995; Remschmidt et al. 2001; Sharkey and McNicholas 
2012). However, a case-control study by Steinhausen and Adamek (1997) did not 
find the rate of SM to be significantly higher among siblings of subjects than among 
siblings of controls. No previous studies have investigated rates of anxiety disorders 
other than SM and SP among siblings of subjects with SM. However, a previous 
meta-analysis found that SM is also highly comorbid with anxiety disorders other 
than SP (Driessen et al. 2020). A register study that examined sibling risk for anxiety 
disorders found that having a sibling with any anxiety disorder elevated the risk for 
several other anxiety disorders (Li et al. 2011). A twin-sibling study on the 
heritability of anxiety disorders theorized that genetic factors pose a risk for several 
kinds of anxiety disorders, and that unique environmental factors and life 
experiences direct which anxiety disorders individuals develop (Hettema et al. 
2005). 

6.2.4 Long-term outcomes of elective mutism (Study III) 
The systematic literature review that was performed as part of this thesis found 
recovery rates from SM symptoms to be good. This is in line with previous 
conceptualizing of SM as a disorder of childhood and early adolescence (Viana et al. 
2009; Muris and Ollendick 2015). Still, as most of the studies end their follow-up 
before adulthood, no conclusions can be made on if symptoms persist into adulthood 
in some form or if the symptoms take another form, for example as another anxiety 
disorder.  

In the current review, most of the subjects received some kind of treatment, and 
poorer outcomes could have been expected without treatment. Some studies also 
found that SM symptoms notably improved when the subject changed schools 
(Arajärvi 1965; Wergeland 1979). This could imply that there are some 
environmental risk factors that are associated with school. This could also explain 
recovery during adolescence, a common time to change schools. For example, 
interaction with the teacher could be a sustaining factor for SM symptoms if the 
teacher always speaks for the child or makes a fuss every time the child talks 
(Oerbeck et al.). The systematic literature review by Steinert et al. (2013) on the 
long-term outcomes of SP found poorer recovery rates (27–40%) than the current 
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findings on the recovery rate of SM (80%). For SP, after five years, only a 27% 
recovery rate was seen among clinical subjects, and in a non-clinical sample, 40% 
recovered in that time (Steinert et al. 2013). It could be that SM symptoms are more 
likely to be noticed and treated than SP symptoms.  

Although in the current review, the recovery rate from SM symptoms was found 
to be almost 80%, previous cohort and case-control studies report that 20% of 
subjects have persistent SM symptoms (Arajärvi 1965; Wergeland 1979; Lowenstein 
1979; Kolvin and Fundudis 1981; Sluckin et al. 1991; Remschmidt et al. 2001; 
Steinhausen et al. 2006; Lang et al. 2016; Oerbeck et al. 2018; Kamani and Monga 
2020). Three studies that followed subjects through puberty also reported subjects 
with persistent symptoms (Wergeland 1979; Remschmidt et al. 2001; Steinhausen et 
al. 2006). More studies are needed to investigate how SM manifests in adulthood. 
The duration of SM symptoms varied in studies, between 2.2 (Dogru et al. 2023) and 
8 years (Remschmidt et al. 2001). Some factors, such as anxiety symptoms later in 
life, could affect if the subject objectively feels recovered from SM or not. A study 
that assessed adults with self-reported SM during childhood found that those who 
did not feel recovered from SM symptoms experienced more interpersonal anxiety 
(a form of social anxiety) during adulthood (Tomohisa et al. 2022). 

Apart from persisting SM symptoms, other psychiatric and social problems are 
common later in life among subjects with SM (Remschmidt et al. 2001; Kamani and 
Monga 2020; Tomohisa et al. 2022). However, studies about comorbid diagnoses 
later in life are scarce and have a significant limitation of ending the follow-up before 
puberty. Still, moderate rates of anxiety disorders were found at follow-up 
(Wergeland 1979; Steinhausen et al. 2006; Lang et al. 2016; Oerbeck et al. 2018; 
Kamani and Monga 2020), and the association of SM and other anxiety disorders 
has been seen in previous studies (Driessen et al. 2020). SM and SP, in particular, 
have been found to be highly comorbid (Muris and Ollendick 2015; Driessen et al. 
2020). In the current review, the prevalence of SP varied from 23% (Oerbeck et al. 
2018) to 41% (Kamani and Monga 2020). One explanation for the association 
between these disorders could be that SM is a manifestation of SP (Yeganeh et al. 
2003; Yeganeh et al. 2006) or avoidance behavior due to anxiety in social situations 
(Young et al. 2012; Vogel and Schwenck 2021). One study speculated that SM might 
change into SP during adulthood in some cases (Kamani and Monga 2020). 
However, it should be noted that not all subjects with SM have an additional anxiety 
disorder (Driessen et al. 2020). There are no guidelines that specify in which cases a 
clinician should diagnose SM and SP as separate disorders. This most likely 
explains, in part, why comorbidity rates varied widely in the reviewed studies. Even 
though SM is conceptualized as an anxiety disorder, its diagnostic criteria does not 
include anxiety (American Psychiatric Association. 2013; World Health 
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Organization 2019). Findings about psychiatric symptoms or disorders other than 
anxiety remained limited in the current literature review.  

Some of the reviewed studies also included analyses on prognostic factors, but 
in most studies, due to the small number of subjects, statistically significant findings 
were not achieved. There was some evidence that psychiatric disorders, especially 
SM in the family, could predict a poorer outcome of SM symptoms (Sluckin et al. 
1991; Remschmidt et al. 2001; Oerbeck et al. 2018). The reason behind this could 
be, for example, that there are more risk factors for psychiatric disorder in the home 
environment that prevent recovery from SM. Also, existing studies imply that later 
discovery could lead to longer duration of SM symptoms (Oerbeck et al. 2018). More 
studies are needed to see if SM becomes chronic over time.  

6.2.4.1 Quality of follow-up studies (Study III) 

The quality of the reviewed studies on the long-term outcomes of SM is something 
that must be considered, as it affects the quality of the current findings. There were 
no register- or population-based studies, so the number of subjects was small (n=11–
49), even considering that SM is relatively rare disorder. Only seven studies received 
more than 50% of the scores in the performed quality assessment (Sluckin et al. 
1991; Remschmidt et al. 2001; Steinhausen et al. 2006; Lang et al. 2016; Oerbeck et 
al. 2018; Kamani and Monga 2020; Dogru et al. 2023). Only two case-control studies 
were found (Kolvin and Fundudis 1981; Steinhausen et al. 2006). There was major 
variation in how the outcomes were measured and how methods were reported. The 
included studies used different diagnostic criteria for SM, which makes 
interpretation of the results difficult. Six studies used DSM-III classification or older 
diagnostic criteria for SM (Arajärvi 1965; Wergeland 1979; Lowenstein 1979; 
Kolvin and Fundudis 1981; Sluckin et al. 1991; Remschmidt et al. 2001). Subjects 
in these studies do not necessarily fulfill the diagnostic criteria for SM according to 
the DSM-V or the ICD-11. As mentioned previously, only three studies followed 
subjects until early adulthood (Wergeland 1979; Remschmidt et al. 2001; 
Steinhausen et al. 2006). Therefore, there is no information on psychiatric disorders 
during adulthood or about subjects with persistent symptoms lasting through 
adolescence. 

6.3 Strengths and limitations 

6.3.1 Study design 
Studies I and II were register-based nested case-control studies, which formed a 
study protocol that has not been used to study SM before. The benefits of this type 
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of protocol were that it allowed the identification of family members of the subjects 
and controls so that information could be collected on all diagnoses given in 
specialized health care in Finland to subjects, controls and their family members. In 
a nested case-control design, there are several controls, and controls are chosen from 
the same population as the subjects, which makes them more comparable. 
Information can be obtained before the first diagnosis, allowing follow-up of the 
subjects and controls, which is more beneficial than traditional case-control settings. 
For a nested case-control study, subjects and controls can be collected from registers 
with little effort, and larger samples can be obtained than in cohort studies. 
Moreover, compared to cohort studies, a nested case-control design is, in most cases, 
less expensive (Ernster 1994). 

There are also limitations in using a nested case-control design. This design 
allows the investigation of associations but not causality. There can be differences 
in how consistently information on cofounders are recorded. Also, cofounders are 
limited to those that are collected in the registers, and it is not cost-effective to gather 
additional information later. There could be additional factors that partly explain 
associations but which are not registered. For example, school-related factors, such 
as bullying, receiving special support or being absent from school, cannot be studied 
from the registers.  

Although a great majority of SM diagnoses were valid according to the ICD-10 
criteria in the validation study, there are limitations to consider. The subsample 
included subjects only from one hospital district in Finland, and there could be 
differences in the use of the SM diagnosis between hospitals. Therefore, the study 
should be replicated in another hospital district in Finland or, in an ideal situation, 
by collecting a cohort from all Finnish hospitals. Only information from specialized 
health care was available, and there was no direct assessment of the subjects. 
Therefore, the evaluation relied on written reports by clinicians.  

Study III was a systematic literature review that followed the PRISMA protocol 
(Page et al. 2021). The research plan was registered beforehand in OSF (Koskela et 
al. 2022). The validated tool, QuADS, was used to conduct a quality assessment of 
the included studies (Harrison et al. 2021). There are limitations of the study methods 
that need to be considered. Many articles were descriptive, and only two studies had 
controls. Therefore, it was not possible to conduct a meta-analysis. As some articles 
were inaccurate on reporting how subjects were diagnosed and how long they had 
been followed up with, some relevant articles might have been excluded. Also, as 
inclusion criteria was restricted to subjects with verified SM diagnoses, follow-up 
studies on subjects with only SM symptoms or self-, parent- or teacher-reported 
symptoms were excluded. This mostly caused exclusion of case series studies, and 
most likely did not affect the results significantly. Further, the study excluded papers 
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written in languages other than English, so there could have been studies that 
fulfilled other inclusion criteria but were not accepted in the review.   

6.3.2 Registers and study population 
Using nationwide registers makes it possible to have large sample sizes, even with 
rare diagnoses like SM, and registers are not likely to suffer from loss at follow-up 
since public health care for children in Finland is free of charge. As practically all 
(99.5%) children attend routine health check-ups, even families that do not actively 
seek help from health professionals, or those who mainly use private healthcare, are 
spotted and referred to specialized health care if needed (Gissler, M 2015). 
Healthcare professionals document the information in the registers at the time of the 
visit. Therefore, the chance for recall bias in register data is low. Collecting subjects 
from registers reduces the chance of selection bias. 

There are also limitations in using register-based data. Registers do not include 
information on relationships inside the family, or information on life events, which 
both play an important role in a child’s mental health. Further, Finnish national 
registers do not include information on results of standardized assessments or results 
of neuropsychological examinations. There is no information on treatment methods 
used. It is not possible to trace how individual diagnoses were given or what kind of 
assessments and diagnostic methods were used. The same applies to registering 
cofounders. There is always a possibility of human error—information can be 
entered incorrectly or be left unregistered altogether. There have also been changes 
in using the registers over the years of the study period. Maternal SES and marital 
status are only started being registered from 1991 onwards. Diagnoses were coded 
with ICD-9 diagnoses from 1987 to 1995 and with ICD-10 diagnoses since 1996. 
This might have affected how clinicians have made different diagnoses. Also, 
diagnoses of outpatient visits have only been registered since 1998. 

Register-based study populations have several previously mentioned strengths, 
such as a large number of subjects, the possibility of collecting controls from the 
same population and the low chance of recall bias. Still, there are limitations in the 
current study population that need to be considered. Included subjects most likely 
only represent subjects with moderate or severe SM symptoms. As SM can be 
unrecognized if the symptoms are mild, it is likely that there are subjects with less 
severe symptoms who are never referred to specialized healthcare and therefore are 
not detected. Especially, during 1987–1998, when only inpatient diagnoses were 
registered, there were most likely several subjects with mild or moderate symptoms 
that were not detected, and incidence cannot be calculated for that period. Still, as 
SM is a persistent disorder, most likely, many subjects were diagnosed during the 
time when outpatient diagnoses were registered, and in Study I it was found that only 
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18 subjects received an SM diagnosis prior to 1998. In Study II, only subjects with 
diagnoses given after 1998 were included. 

The same limitation applies when considering diagnoses among parents or 
siblings. Mild depression or anxiety disorders might be treated in primary health care 
and not referred to specialized health care. Also, some disorders, such as substance 
abuse disorders, might be completely unrecognized by health care but still affect a 
child’s life greatly. When parental diagnoses given prior to 1998 were excluded, only 
paternal anxiety lost its significance in unadjusted analyses. However, it should be 
noted that the diagnoses of the controls and their families are also registered in a 
similar way, so subjects, controls and their families are comparable to each other. 

One major limitation in forming the study population was that, because the 
current data is derived from larger amounts of data collected for the FIPS Anxiety 
study, all anxiety disorders were excluded from the controls. Because of this, we 
were not able to compare levels of comorbidity on anxiety disorders among subjects 
and controls in Study I. This could also affect how comparable subjects and controls 
are to each other, especially when comparing rates of anxiety disorders between 
family members of subjects and controls. This should be considered when 
extrapolating these findings in the general Finnish population. In Study II, sensitivity 
analyses were conducted with a subset without any anxiety disorders, and the results 
remained similar. Also, as incidence of anxiety disorders during the study period is 
a bit under 6% (Khanal et al. 2022), it seems unlikely that this limitation would 
explain the results completely. 

Diagnoses were collected until 2016, and controls had not received an SM 
diagnosis prior to that. Still, it is possible that there are a few subjects that received 
an SM diagnosis after the observation period. 

6.3.3 Statistical analyses 
There are also some statistical limitations that must be considered. As maternal SES 
and marital status are only recorded after 1991, there is information missing from 
part of the subjects. There were some subjects and controls with no information on 
fathers. In Study I, where maternal SES was investigated as a risk factor, subjects 
with missing information were placed into a “missing” category. Otherwise, missing 
data was dealt with by only using data with complete information in the analyses. 
Maternal SES before 1991 was considered to be “missing at random” as it was 
missing from all subjects. As with other missing variables, information was missing 
from under 5–10%, so consequences were most likely small (Dong and Peng 2013). 
Still, this method could have caused bias to the results. 

In Study II, more than one sibling among the subjects and controls were included. 
Therefore, multilevel modeling would have most likely been the best way to control 
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the variation among families. As there were not enough dimensions of variations in 
the data, it was not possible to use this method. 

In Study III, the synthesis of the results remained narrative as there were not 
enough case-control studies. Therefore, no statistical analyses were conducted. 
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7 Conclusions 

This study found association between SM among offspring and advanced paternal 
age, single motherhood and lower maternal SES. It is important for clinicians to 
notice the various risk factors in families with a child with SM and take them into 
account when planning treatment as SES-related factors could impact how 
symptoms are maintained. These findings are important for future researchers; 
comparing risk factors to other disorders can help identify patterns that cause 
comorbidity and clustering of psychiatric disorders.  

Both parental and sibling psychiatric and neurodevelopmental disorders were 
associated with SM among subjects. This is an important finding considering that 
there was also some evidence that family psychopathology could be associated with 
longer duration of SM symptoms. Therefore, taking the whole family into account 
when planning treatment of SM is important. Parental and sibling psychopathology 
showed clustering of many different kind of psychiatric disorders. This supports 
previous findings that there are shared origins behind various psychiatric disorders. 
Relatively stronger association with maternal psychiatric disorders points towards 
shared or non-shared pre- and perinatal environmental factors that could affect the 
possibility of a child developing a psychiatric disorder later in life. 

The current finding that ASD and ADHD cluster among siblings of SM is novel. 
This finding is valuable considering the previously reported association between SM 
and neurodevelopmental factors. It is important for clinicians to remember the 
possibility of SM among siblings when there are neurodevelopmental disorders 
elsewhere in the family. It is also important to be cautious in differing between an 
SM and an ASD diagnosis, as these disorders can share similar features, but should 
be treated differently.  There is also an implication for future research: to investigate 
the clustering of SM and neurodevelopmental disorders. 

Almost one in five subjects seemed to have chronic SM symptoms. Also, there 
was evidence that especially anxiety disorders occurred often among subjects with 
SM, even after SM symptoms were cured. Therefore, subjects with SM could benefit 
from longer follow-up periods after treatment for SM, and treatment should not only 
be aimed towards non-speaking behaviors but also against anxiety.  
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7.1 Implications for future research 
This thesis has several implications for future research. As SM is a rare disorder, 
replicating these results by connecting information from different registers or studies 
from different countries could help to form stronger conclusions. Although the 
current thesis gives important information on the etiology of SM, several factors 
need to be studied further. 

This study found no association between immigration and SM, which contrasts 
with previous studies. Further studies are required to determine if, for example, the 
reason for immigration affects the risk for SM. The immigration rate in Finland is 
currently higher than during the study period, and repeating the study with newer 
data would show if the lack of a finding was due to a low immigration rate during 
that time. Cross-cultural studies should also be conducted to investigate how 
different cultural backgrounds effect the risk of SM during childhood. 

The findings regarding maternal psychopathology imply that there are pre- and 
perinatal factors that play a role in the onset of SM. This needs further study. Twin 
studies, for example, could be key in determining what factors during pregnancy and 
delivery play a role in the development of SM.  

Future studies on families and SM and ASD are also warranted. Confirming the 
clustering of the two disorders in families would help unravel the association 
between these two disorders.  

Follow-up studies with larger samples, standardized assessments and research 
methods plus follow-ups lasting into adulthood are needed. Register studies 
investigating subjects retrospectively as well as studies with longer follow-up 
periods after treatment could provide important information on the course and future 
of psychosocial problems among subjects with SM. 

There are also important implications for future research that are outside the 
scope of the current thesis. Register studies cannot answer questions on how 
different life events or family interactions effect a child’s mental health. As these 
factors have been previously associated with SM, it would be important to study 
families with a child with SM to determine if there is a scientific background for 
this theory. Most treatment studies focus on CBT, and there is only a handful of 
RCTs, most of which have a low number of subjects. More RCTs on CBT-based 
treatments and other types of psychosocial treatments are needed. As the duration 
of SM is usually several years, and long-term psychosocial treatment can be time 
consuming for families and healthcare systems, digital interventions could offer 
affordable easy-access treatment for SM in the future; this needs to be further 
developed. Conducting intervention studies with the Finnish population would also 
be beneficial. 

Finally, SM is conceptualized as a childhood-onset disorder. Studies focus on 
children, but there are also cases of SM symptoms starting during adolescence or 
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persisting until adulthood. Studies on SM during late adolescence or adulthood are 
scarce, and there are only few studies about the quality of life of subjects later in 
life. Afterall, it is not the disorder that we are treating, but the individual. 
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