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ABSTRACT 

Alexithymic traits with characteristics of difficulties in identifying and describing 
feelings and externally oriented thinking may potentially affect emotion-linked 
domains of parenting such as parental reflective functioning, postpartum bonding 
and caregiving behaviour. Studies on parental alexithymic traits are still scarce. 
Especially knowledge concerning parental alexithymic traits and their influence on 
parenting during the first year of a child’s life, as well as studies including fathers 
are lacking.  

This dissertation is part of the FinnBrain Birth Cohort Study. The aim of this 
thesis was to explore the associations between parental alexithymic traits and 
emotion-linked parenting abilities, i.e., parental reflective functioning and 
postpartum bonding by self-report questionnaires as well as maternal alexithymic 
traits and caregiving behaviour by observational method.  

The main findings showed that higher levels of parental alexithymic traits were 
associated with weaker parental reflective functioning and more problems in 
postpartum bonding in both mothers and fathers. Furthermore, maternal alexithymic 
traits were shown to associate with less sensitivity and more hostility in caregiving 
behaviour. The three dimensions of alexithymic traits were differentially associated 
with the studied dimensions of parenting. Further, the associations varied by parental 
sex. These findings support for the idea of dimensionality of alexithymic traits. 

The results imply that alexithymic traits may influence parenting but future 
studies are needed to establish the causality of the associations, as well as the 
underlying mechanisms. Alexithymic traits, as a relatively common personality 
construct, could be considered as potential risk factors for sub-optimal parenting 
among the general population. Screening for alexithymic traits could be considered 
a possible route for detecting families that would benefit from more support in their 
emotional skills e.g., in maternity clinics and primary health care.  

KEYWORDS: Alexithymic traits, Parenting, Parental reflective functioning, 
Postpartum bonding, Caregiving behaviour   
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Kliininen laitos 
Psykiatria 
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TIIVISTELMÄ 

Aleksityymiset piirteet, joihin liittyy vaikeus tunnistaa ja kuvata tunteita sekä 
ulkokohtainen ajattelutapa, voivat olla yhteydessä tunteisiin liittyviin vanhemmuu-
den osa-alueisiin, kuten vanhemman reflektiokykyyn, varhaiseen kiintymisen koke-
mukseen ja hoivakäyttäytymiseen. Vanhemman aleksityymisiä piirteitä koskevaa 
tutkimusta on kuitenkin varsin vähän, ja erityisesti tietoa vanhemman aleksi-
tyymisten piirteiden merkityksestä vauvavuoden aikana ei ole juuri lainkaan. Lisäksi 
tähänastinen aleksitymiaan liittyvä vanhemmuustutkimus on keskittynyt pitkälti 
äiteihin, minkä vuoksi isien aleksityymisten piirteiden yhteyksistä heidän van-
hemmuuteensa ei tiedetä juuri mitään. 

Tämä tutkimus on osa FinnBrain-syntymäkohorttitutkimusta. Tämän väitös-
kirjatyön tavoitteena oli tutkia vanhempien aleksityymisten piirteiden ja vanhempien 
reflektiokyvyn sekä varhaisen kiintymisen kokemuksen välisiä yhteyksiä kysely-
lomakkeilla. Lisäksi tavoitteena oli tutkia äitien aleksityymisten piirteiden yhteyttä 
hoivakäyttäytymiseen havainnointitutkimuksen menetelmin.  

Tutkimuksen keskeinen tulos oli, että sekä äitien että isien aleksityymiset piirteet 
olivat yhteydessä heikompaan vanhemman reflektiokykyyn sekä ongelmallisempaan 
varhaisen kiintymisen kokemukseen. Lisäksi äitien aleksityymiset piirteet olivat 
yhteydessä heikompaan sensitiivisyyteen ja voimakkaampaan vihamieliseen 
käyttäytymiseen osana hoivakäyttäytymistä. Eri aleksitymian osa-alueet olivat 
yhteydessä eri vanhemmuuden osa-alueisiin ja äitien ja isien välillä havaittiin eroja 
siinä, mikä aleksitymian osa-alue selitti kutakin yhteyttä vahvimmin. Tämä tukee 
aiempaa tutkimustietoa aleksitymian moniulotteisuudesta.  

Tutkimustulokset viittaavat siihen, että vanhemman aleksityymiset piirteet 
saattavat olla yhteydessä vanhemmuuden laatuun, mutta yhteyden kausaliteettia tai 
sitä selittäviä mekanismeja ei vielä tunneta. Näin ollen, aleksitymian ja 
vanhemmuuden välisiä yhteyksiä tulee tutkia lisää. Jatkossa on hyvä arvioida, 
olisiko vanhempien aleksityymisten piirteiden seulonta mahdollisesti hyödyllistä 
osana ns. riskiperheiden tunnistamista esimerkiksi neuvolajärjestelmän kontekstissa. 

AVAINSANAT: Aleksityymiset piirteet, vanhemmuus, vanhemman reflektiokyky, 
varhainen kiintymisen kokemus, hoivakäyttäytyminen  
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1 Introduction 

Rather convincing knowledge prevails on parenting’s association with the positive 
and negative outcomes of the child and parent-infant interaction (e.g., Sirois and 
Bernier, 2018; Smith et al., 2007; Yoo et al., 2006). Much less is known about the 
reasons why parents respond to their child’s emotional needs the way they do. A 
parent’s emotional capacity is an important factor in influencing the quality of 
parenting and the interaction between the parent and child, as well as both the 
parent’s and child’s well-being (e.g., Hughes and Leekam, 2004; Luyten et al., 
2017). The first year of a child’s life is especially important: many socioemotional 
developmental milestones as well as the formation of attachment style and the 
development of emotion regulation occur during this time (Bretherton, 1992; Morris 
et al., 2017; Zubler et al., 2022). 

Alexithymia is a personality construct characterised by difficulties in identifying 
and describing one’s own feelings as well as a concrete, externally oriented cognitive 
style (Sifneos, 1973). High levels of alexithymic traits as a whole construct, but also 
as specific alexithymia dimensions, could potentially negatively influence emotion-
linked parenting abilities. Alexithymic traits are reportedly associated with various 
factors that potentially complicate interpersonal relations, which a parent-infant 
relationship also profoundly is. The factors that may act as underlying mechanisms 
for the possible associations between alexithymic traits and parenting are e.g., altered 
emotion regulation (e.g., Luminet et al., 2006; Swart et al., 2009, Preece et al., 2017), 
emotion-related memory functions (e.g., Luminet et al., 2006; Terock et al., 2019), 
and deficits in expressing facial mimicry (e.g., Franz et al., 2021) as well as in 
interpreting facial expressions (e.g., Grynberg et al., 2012; Jongen et al., 2014). 
Furthermore, alexithymic traits are linked with altered emotional language (e.g., 
Hobson et al., 2019; Welding and Samur, 2018) and altered behaviour in interactions 
(e.g., Luminet et al., 2021b). What may be the most interesting is not so much 
alexithymic traits as a whole construct, but rather that the different dimensions of 
alexithymic traits are shown to associate uniquely with the different phenomena of 
emotions and cognitions (Luminet et al., 2021b). 

Despite the relatively long history of alexithymia research, there is still a gap of 
knowledge concerning the associations between parental alexithymic traits and 
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parenting abilities. To date, only few studies on the topic have been conducted, 
mostly among mother-toddler dyads or mothers with school-aged children (Porreca 
et al., 2020; Tarantino et al., 2018; Yürümez et al., 2014). Knowledge of parental 
alexithymic traits and parenting abilities during the first year of life is practically 
nonexistent. Another gap is in research on fathers’ alexithymic traits and parenting 
because most of the studies have been conducted among mothers, which to date, is 
still the tendency in parenting research in general.  

The etiology of alexithymia is probably diverse but remains still unclear to some 
extent. However, the development of alexithymic traits is reportedly associated with 
many neurological (e.g., altered functioning or structures of the limbic system) and 
environmental factors (e.g., childhood adverse events and low socioeconomic status) 
as well as common psychopathology (e.g., depressive symptoms) (Karukivi and 
Saarijärvi, 2014). All of these factors are reported to associate with problems in 
emotion-linked parenting abilities, such as parental reflective functioning (Krink et 
al., 2018; Luyten and Fonagy, 2015), postpartum bonding (Bieleninik et al., 2021; 
Muzik et al., 2013) and caregiving behaviour (Leung et al., 2020, Tronick and Reck, 
2009). Lastly, alexithymic traits are potentially associated with intergenerational 
transmission of problematic parenting, because literature suggest that alexithymic 
traits are associated with inadequate parenting (Evren et al., 2009) and emotional 
neglect (Aust et al., 2013). It is generally acknowledged that the experience of 
suboptimal parenting is a significant risk factor for such parenting abilities later on 
in one’s own parenting style (Lehnig et al., 2019). Indeed, the literature suggests that 
a negative parenting style could be passed on from one generation to another e.g., 
through weaker sensitivity in caregiving behaviour (Mielke et al., 2016).  

Alexithymic traits are relatively common in the general population (Franz et al., 
2008; Mattila, 2009). The parent-infant relationship is potentially modifiable 
(Biringen et al., 2014), and positive recollections of one’s own upbringing and 
positive parenting are also reportedly transmitted through generations (Hall et al., 
2015; Hofferth et al., 2012). Thus, focusing attention on parenting abilities in 
potential risk groups, such as mothers and fathers with high levels of alexithymic 
traits, seems justified. Therefore, if parental alexithymic traits are indeed associated 
with problems in emotion-linked parenting abilities in a way that could be 
ameliorated by interventions, it is important to study this relation and further discuss 
possible future clinical implications.  
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2 Review of the Literature 

2.1 Alexithymia 

2.1.1 Emotions and cognitions 
One of the still unanswered but essential questions is related to the definition of 
emotion itself. This is because a clear consensus has not yet been reached on what 
emotion de facto is, despite wide multidisciplinary interest in studying the topic 
(Siegel, 2012). Out of many attempts, two main approaches particularly have been 
described in the literature to define emotion. One is keen to adopt a categorical 
approach, classifying several distinct emotions, such as happiness, sadness, anger 
and fear (Eysenck, 2016). Another approach relies on a dimensional description that 
argues for two uncorrelated dimensions that are described in research using a couple 
of different terms, e.g., dimensions of misery-pleasure and arousal-sleep (Barret and 
Russell, 1998) or dimensions of positive affect and negative affect (Watson and 
Tellegen, 1985). As knowledge has increased over time, these approaches do not 
seem thorough enough to describe emotion as a phenomenon. 

Hence, a more modern concept within emotion research has brought a more 
dynamic approach into the description of emotions. According to Siegel’s (2012) 
interpersonal and integrative aspect, emotion could be described as an integrative 
process, a flow, involving a pathway from a stimulus evoking particular reactions in 
thought, feeling and behaviour (Figure 1). Thus, emotion should be seen as different 
than a feeling, i.e., the awareness of an emotional state; mood i.e., the overall tone of 
the emotional state of mind; or affect, i.e., the external expression of an internal 
emotional state. With the idea that emotion is something that moves us within the 
flow, it seems logical that emotion as a term is derived from the Latin word emoveo, 
that means ‘to agitate’ or ‘to move’ (Siegel, 2012). Indeed, this origin underlines 
emotion as a dynamic phenomenon. 
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Figure 1.  Flow of emotion as an integrative process 

The approach of exploring emotions as a dynamic process has linked emotions, 
cognitions and personality more firmly together. Instead of categorical or simplified 
descriptions of emotions, the objective has been directed towards a more integrative 
understanding of the relations among these three entities. However, systematic 
research on the interrelations of emotions and cognitions is relatively new to the 
field, arising in the mid 1990s (Luminet et al., 2021a). The focus on personality traits 
especially has increased knowledge on within-person variations in the way one 
interprets and reacts to stimuli, leading to the flow of an emotional process. 
Furthermore, the clinical contribution of research at the interface of emotions, 
cognitions and personality traits has aimed at studying possibilities to influence this 
process by cognitive and behavioural tasks, for example, within individuals with 
psychopathology (Joormann, 2019; Robinson et al., 2019). 

Why are emotions needed and what is the significance of emotions in a world of 
logic? Numerous studies have shown that both in patient populations and within the 
general population, changes in emotional capacity are linked with general well-
being. Experiencing positive emotions is related to better general health and better 
social capacity whereas negative emotions are associated with increased risks for 
both psychiatric and somatic illness (Lyubomirsky et al., 2005; Suinn, 2001). 
Emotions underlie our everyday actions, reactions and interactions with others. As 
the most primitive function, emotions have the task to direct survival. Within the 
great amount of information that we receive all the time, emotions direct our 
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attention to the information most relevant to our needs. Thus, emotions are firmly 
connected with cognitions; there is not one without the other. Indeed, studies with 
patients suffering from cerebral damage, e.g., due to trauma, have shown that 
diminished emotions also complicate the ability to make decisions even in the 
simplest matters (Bechara et al., 2000). Therefore, it is an indisputable fact that 
emotions are essential for each one of us in our everyday lives.  

2.1.2 Definition and history of alexithymia 
If it is not too bold to say, almost everyone can identify with sometimes not knowing 
what they are feeling. The phenomenon seems common and normative, but if it is 
the case most of the time, it may naturally cause confusion and distress to oneself 
and others. To describe the phenomenon of this emotional blindness, Peter Sifneos 
(1973) coined the term ‘alexithymia’ nearly 50 years ago. It is derived from the 
Greek language – a=lack, lexis=word and thymos=emotion – and therefore it is 
usually defined as having ‘no words for feelings’. Despite the straight translation 
referring to lack of words for emotions, the phenomenon seemed more complex from 
the very beginning.  

The need to conceptualise alexithymia arose when the psychiatrist and 
psychoanalyst Peter Sifneos became aware of numerous observations of patients that 
had somatic complaints but remarkable difficulty in describing their feelings and 
inner sensations. These patients lacked imagination as well as introspection, and 
furthermore, they had a concrete, externally oriented cognitive style. A 
psychoanalytic treatment approach did not work well on them, due to their 
complicated connection to their own emotional world (Taylor, 1984). Naturally, the 
observations were not new themselves; similar findings had been reported in 1920s 
by Groddeck (1923) and even described as unsolved psychological conflicts in the 
1950s by Alexander (1943). Even the concrete way of thinking of these patients was 
of interest already in the 1950s in the research of Marty and de M’Uzan (Luminet et 
al., 2021a). However, Sifneos was the first to gather these observations 
systematically with the aim of exploring them more closely. Later on, these patients 
were described as ‘psychosomatic’ to underline their typical representation of a 
complex set of symptoms with both prominent somatic and psychological features 
that seemed to be associated with each other (Luminet et al., 2021a). 

 Alexithymia research quickly gained interest among psychiatrists and 
psychologists, and soon it was a central theme in two international conferences, in 
London (1972) and in Heidelberg (1976). As a result of these meetings, the concept 
of alexithymia was widely discussed. To describe the core features of it, the term 
‘emotion’ was agreed to be more accurate in describing the somatic aspects of 
alexithymia whereas the term ‘feeling’ was preferred to describe the cognitive aspect 
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(López-Muñoz and Pérez-Férnandez, 2020). The first actual studies on 
psychosomatics and alexithymic traits showed associations between alexithymic 
traits and substance abuse, compulsive behaviour and bizarre eating behaviour 
(Taylor, 1984). More recent studies have also focused on many somatic complaints, 
and alexithymic traits have been associated with various somatic problems, such as 
cardiovascular diseases e.g., essential hypertension (Grabe et al., 2010), 
endocrinological diseases e.g., diabetes mellitus (Chatzi et al., 2009) and 
autoimmune disorders such as psoriasis (Picardi et al., 2005), to mention some. In 
addition, alexithymic traits have been linked with unfavourable health behaviours 
such as alcohol and tobacco use (Kajanoja et al., 2018). Support for the hypothesis 
that emotions indeed have a physical dimension has been provided by Nummenmaa 
et al., (2014) who have constructed maps of bodily sensations associated with 
experienced emotions.  

In the nearly 50 years of research on alexithymia, the scope of studies has 
expanded from concerning mainly psychosomatics into a broad range of interests 
across, for example, psychiatric symptomology and disorders, neuropsychiatric 
disorders and interpersonal relations. Alexithymia has been studied widely within 
patient populations as well as in general population samples, and throughout the 
lifespan from childhood to elderly age. Despite the relatively long history of 
alexithymia research, much seems to be still unexplored. The clinical implications 
and treatment options of alexithymia especially remain largely unknown (Samur et 
al., 2013).  

2.1.3 Dimensionality and subtypes of alexithymic traits 
Findings from alexithymia studies with both patient and general population studies, 
together with clinical observations, have made it evident that individuals with 
alexithymic traits are indeed not all cut from the same cloth. Bermond et al. (2007) 
were the first researchers to discuss whether alexithymia could be divided into 
different subtypes. This hypothesis was constructed on the findings that alexithymia 
included two main components: cognitive peculiarities with problems in identifying, 
describing and analysing emotions, and an affective component with, e.g., problems 
in emotionalising and fantasizing. The researchers classified alexithymic individuals 
into two types: Type I, with features of both cognitive and affective peculiarities and 
Type II, with only the cognitive domain. This approach gained interest from other 
researchers later on, and the division has been used in various studies. However, very 
few cluster analyses have been performed to explore the existence of actual subtypes, 
and the evidence is thus not robust.  

Bagby et al. (2009) performed the first cluster analysis with the Bermond-Vorst 
Alexithymia Questionnaire (BVAQ) but did not gain support for the hypothesis of 
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alexithymia subtypes. In contrast, Chen et al. (2011) examined the possible subtypes 
by using the 20-item Toronto Alexithymia Scale (TAS-20, Bagby et al., 1994a; 
Bagby et al., 1994b) with a cluster analytical approach. They found three alexithymia 
subtypes: an introvert-high group with high levels of Difficulty Identifying Feelings 
(DIF) and Difficulty Describing Feelings (DDF) traits, an extrovert-high group with 
high levels of Externally Oriented Thinking (EOT) and a general-high alexithymic 
group with high levels of DIF, DDF and EOT. More recently, a cluster analysis 
performed by Kajanoja et al. (2017) explored possible subtypes by using TAS-20. 
Their results suggested that two alexithymia subtypes could exist: type A with high 
levels of Difficulty Identifying Feelings and type B with high levels of Externally 
Oriented Thinking.  

Interestingly, in the study by Kajanoja et al. (2017), type A individuals also had 
prominent depressive and anxiety symptoms, whereas type B did not suffer from 
significant psychiatric symptoms. These findings were in line with previous studies 
implying that difficulties in identifying feelings and describing feelings would be 
associated with common psychopathology like depression and anxiety, whereas 
externally oriented thinking would not (Conrad et al., 2009; Grabe et al., 2004a). On 
the other hand, externally oriented thinking has been associated with negative traits 
especially in social interaction, such as deficits in empathy (Grynberg et al., 2010) 
and social detachment (Vanheule et al., 2011). In addition, externally oriented 
thinking has been linked with less attention to negative emotional stimuli 
accompanied by decreased physiological responses (Davydov et al., 2013). Together 
these findings suggest a possible downregulation of negative affect in individuals 
with high levels of externally oriented thinking and a pronounced negative affect in 
those with high levels of difficulty in identifying and describing feelings.  

As a conclusion, it could be stated that some evidence has been provided that 
alexithymia subtypes would meaningfully exist. However, to date the methods of 
exploration have varied, and more studies are needed to establish the findings more 
firmly. More importantly, future investigations are needed to study the clinical 
significance of these possible subtypes. Since TAS-20 has reached its position as the 
gold standard for measuring alexithymic traits, most of the discussion regarding 
alexithymia dimensions has included the differentiation of three dimensions: DIF, 
DDF and EOT (Bagby et al., 1994a; Bagby et al., 1994b). According to a recent 
integrative review on cognitive-emotional processing in alexithymia, it seems that 
EOT is more likely to be associated with deficits in this processing, whereas DIF and 
DDF are more often associated with over-responding. Thus, different response 
patterns can be detected depending on the dimension of alexithymic traits. Hence, in 
many cases, it is justified to explore alexithymic traits dimensionally rather than only 
as an overall level of alexithymic traits. (Luminet et al., 2021b). 
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2.1.4 Etiology 
Alexithymia research has reached quite a lot of interest from different areas due to 
alexithymia’s relations with many somatic and psychological symptoms and 
disorders. However, there is still no clear picture of the etiology of alexithymia. 
Many studies have examined the potential etiological pathways for how and why 
alexithymic traits become evident in certain individuals. To date, the development 
of alexithymia has been associated with environmental, neurobiological and genetic 
pathways (Karukivi and Saarijärvi, 2014). In the literature, the social and 
environmental factors related to alexithymia have been studied the most extensively, 
but there are a few studies suggesting alexithymia could be to some extent a 
genetically determined personality feature (Jørgensen et al., 2007). Furthermore, the 
relatively well-established associations between alexithymic traits and 
neuropsychiatric disorders have led to growing interest in finding the 
neurobiological factors potentially associated with the development of alexithymic 
traits.  

2.1.4.1 Genetic background 

The possible genetic background of alexithymic traits has been a topic of discussion 
from early on, but not many studies have been conducted to explore the heritability 
of alexithymia or specific genes linked to it. In addition, most of the studies suffer 
from small sample sizes and very limited age ranges of the participants. The first 
study to examine the heritability of alexithymic traits was conducted in the late 1970s 
(Heiberg and Heiberg, 1977; Heiberg and Heiberg, 1978). This study included only 
33 twin pairs and an alexithymia measurement that is not considered a valid 
instrument according to current standards. However, the researchers’ conclusion was 
that alexithymic traits would be to some extent under genetic influence. The next 
attempt to examine alexithymic traits in a twin study was by Valera and Benenbaum 
(2001) a couple of decades later. Similarly, their sample size was modest, consisting 
of only 77 twin pairs, but the measure they used to detect alexithymic traits was the 
20-item Toronto Alexithymia Scale, which is still considered a valid instrument for 
the purpose. The results suggested that there would be differences between the TAS-
20 dimensions and the underlying influence of genetic factors: they reported that 
EOT would be more strongly associated with genetic factors than DIF and DDF 
(Valera and Benenbaum, 2001).  

The first larger twin study with a more convincing sample size of 8785 twins 
was performed by Jørgensen et al. (2007). Again, TAS-20 was used, but in contrast 
to the findings of Valera and Benenbaum (2001), genetic influence was detected as 
significant across all of the three dimensions of alexithymia (DIF, DDF and EOT). 
In addition, alexithymic traits were explored categorically, and genetic background 
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was reported to associate with a high level of alexithymic traits (TAS-20 total score 
>60 points). The heritability rate was evaluated to be as high as 30%–33%. Shared 
environmental factors were evaluated to account for 15%–20% and nonshared 
environmental factors for 47%–55% of the variance in TAS-20 total scores. In 
addition to the sample size and inevitable strength of the study was the quite large 
age range (20–71 years) of the participants (Jørgensen et al., 2007). The most recent 
study to complement the previous findings was conducted among 729 Italian twins 
by Picardi et al., (2011) with very similar findings to those reported by Jørgensen et 
al. (2007). 

Even though heritability studies are conducted within study samples of twin 
pairs, which is understandably considered the gold standard for measuring 
heritability, they are still subject to criticism. The issue is whether they are able to 
detect well enough the differences of environmental factors’ influence between 
monozygotic and dizygotic twins. There is evidence that environmental factors 
would be more similar for monozygotic twins compared to dizygotic twins (Horwitz 
et al., 2003), which should also be taken into account within heritability studies. 

There are only a handful of studies with the objective of exploring specific genes 
that would be linked with alexithymic traits. A consensus has not been reached on 
any specific gene variant, and the few obtained results remain unreplicated (Karukivi 
and Saarijärvi, 2014). To date, the interest has been projected towards, e.g., the 
serotonin transporter-linked promoter region (Kano et al., 2012), brain-derived 
neurotrophic factor (Walter et al., 2011), catechol-O-methyltransferase genes (Ham 
et al., 2005) and oxytocin receptor gene polymorphism (Koh et al., 2015). For 
example, a recent study by Terock et al. (2021) investigated the association between 
alexithymic traits and serotonin receptors 5-HT1A and 5-HT2A but did not find a 
significant association. In contrast, Li et al. (2020) found evidence for an association 
between 5-HT2A and a higher alexithymia score. All in all, the genetic background 
of the development of alexithymic traits is still mostly an unanswered question and, 
hopefully, in the scope of future studies to come. 

2.1.4.2 Neurobiology 

Before the 1990s and the development of modern functional neuroimaging, studies 
on the neural correlates of emotions were mostly restricted to patient populations, 
especially those with brain damage. Nowadays, imaging studies, e.g., positron-
emission tomography (PET) studies or functional magnetic resonance imaging 
(fMRI), have provided evidence for the notion that changes in emotional processing 
can be detected as changes in brain functioning. 

In the 1980s, the concept of the triune brain, i.e., the failure of communication 
between the visceral brain and the neocortex, was linked to etiological research of 
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alexithymia. It was hypothesised that the connective deficit would prevent the 
processing of emotional information, thus leading to activation of the autonomic 
nervous system. (Lesser, 1981.) Another early theory of the neurobiological 
explanation of alexithymia relied on the assumption of inadequate interhemispheric 
transfer of information. It was based on the observations of so-called split-brain 
patients who suffered from cleavage of the corpus callosum after, e.g., severe head 
trauma. These patients were reported to possess alexithymic traits, with poor 
emotional vocabulary, flat facial expressions for emotions and a dull fantasy life. 
(TenHouten et al., 1986.) However, this theory was later disputed due to reports of 
transcallosal inhibition being both facilitated (Grabe et al., 2004b) and reduced 
(Romei et al., 2008) in alexithymia. Thus, deficits in interhemispheric transmission 
hardly provide a straightforward explanation for the development of alexithymic 
traits. 

As time passed, theoretical attempts to explain the neurobiological background 
of alexithymia moved towards certain central nervous system (CNS) areas associated 
specifically with emotions and their processing. Some of the CNS regions linked 
with emotions and their processing are presented in Figure 2. As emotion processing 
has been observed to be anatomically located dominantly in the right hemisphere 
(Gazzaniga, 1989), it has been suggested that alexithymic traits could be associated 
with left-hemisphere dominance (e.g., Parker et al., 1992). However, alexithymic 
traits have since been linked with an increase in the activity of the right hemisphere 
(Li et al., 2006). In addition, there are reports of gender differences in hemispheric 
dominance in the expression of alexithymic traits (Lumley et al., 2000). A recent 
study by Vicario et al. (2021) presented results supporting the hypothesis of 
alexithymic traits being linked with right-hemisphere deficit. They used a Line 
bisection task after completion of the TAS-20 questionnaire and found that higher 
alexithymic traits were indeed associated with a more significant rightward shift in 
the task. Therefore, they suggest that alexithymic traits would be associated with 
right-hemisphere deficit and visuospatial abnormality. (Vicario et al., 2021.)  
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Figure 2.  Some key central nervous system regions typically associated with emotions and their 

processing. The limbic system, including e.g., hippocampus and amygdala, is a 
collection of structures involved in various behavioural and emotional responses. 
(created with Biorender.com) 

Concerning the hemispheric hypotheses, it should be acknowledged that these 
models fail to see the brain as a plastic organ functioning as a complex network when 
aiming in determining specific, clear-cut delineation of functions and CNS areas, 
especially regarding emotion processing. Emotions do not arise specifically from 
any certain area or part of the brain but are rather formed by interconnected 
functioning of various CNS areas that are responsible for different tasks in forming 
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emotion: cognitive processing, emotion regulation and the awareness of emotional 
state (Kober et al., 2008). The earliest imaging studies with healthy study populations 
have revealed that emotions are firmly linked with allostatic regulation of bodily 
functions (hypothalamus) and the CNS regions specialised in processing the received 
interceptive and somatic information (sensory cortex, insula, anterior cingulate 
gyrus).  

Emotion perception, processing and regulative functions within the cognitive 
framework became an interest in alexithymia research in the mid-1990s (Luminet et 
al., 2021a). Since then, various central parts of the limbic system have been 
associated with alexithymic traits through modern imaging techniques, but the 
results are not consistent from study to study. Some of the studies suffer from a 
relatively low number of participants, which is naturally the case when using 
expensive technology, such as functional neuroimaging.  

A recent meta-analytic review by Xu et al. (2018) gathered the results of 
structural brain-imaging studies conducted with altogether 2586 individuals with 
different levels of alexithymic traits. They found that the volumes of left insula, left 
amygdala, orbitofrontal cortex, and striatum were consistently smaller in 
alexithymic individuals in comparison to non-alexithymic subjects. (Xu et al., 2018.) 
In addition, a recent study by Terock et al., 2020) confirmed the earlier findings that 
alexithymic traits were associated with altered cortical thickness in a general 
population sample. Studies with functional magnetic resonance imaging have 
revealed links between alexithymia and various regions associated with emotion 
processing. Increased activity of the anterior and middle cingulate cortex and 
decreased activity of the amygdala, fusiform gyrus, right insula, dorsomedial 
prefrontal cortex and premotor areas have been detected in alexithymic individuals 
by van der Velde et al. (2015a). They suggested that alexithymic traits could indeed 
be associated more specifically to perception of emotional stimuli rather than 
emotion regulation. Furthermore, there are reports of fMRI studies showing the 
association between lower activity of the amygdala and especially the alexithymia 
dimensions of DIF and DDF (Kugel et al., 2008; Reker et al., 2010). An interesting 
finding regarding the possible link between alexithymic traits and somatic 
complaints has been reported by Karlsson et al. (2008). They performed PET scans 
with distribution of [15O]H2O on otherwise healthy alexithymic individuals and 
controls and were able to detect excess activation of motor and somatosensory 
cortices and insula in alexithymic individuals (Karlsson et al., 2008).  

CNS regions and networks in and between different areas that are associated with 
emotion perception, processing and regulation are, as presented, numerous. Thus, it 
is no surprise that many of these regions have been found to associate also with 
alexithymic traits. Presumably there are no alexithymic traits without a link to CNS 
functions, but it should be acknowledged that a certain neurobiological phenotype 
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alone has not been proven as the only or sufficient grounds for the development of 
alexithymic traits. In addition, the neural correlates of different dimensions of 
alexithymic traits still remain underexplored.  

2.1.4.3 Environmental factors 

Among the most studied factors associated with the development of alexithymic 
traits are environmental factors, such as sociodemographic determinants. Not only 
the family surroundings present in childhood but even perinatal social situations, 
such as socioeconomic status, are associated with alexithymic traits in adulthood 
(Joukamaa et al., 2003). Because the development of alexithymic traits is dependent 
on many things and not just one, it has been said that the actual presentation of 
alexithymic traits is a cumulative process starting in childhood and reinforcing itself 
along with social determinants (Kauhanen et al., 1993). To date, low educational 
level and low socioeconomic status in general have been linked with alexithymic 
traits (Franz et al., 2008; Kajanoja et al., 2017; Salminen et al., 1999). Furthermore, 
a large Finnish prospective study examining the social situation of mothers in the 
1960s and alexithymic traits 31 years later in their offspring revealed that living in 
rural areas and being an unwanted child, or in a family with many other children 
were associated with alexithymic traits in adulthood (Joukamaa et al., 2003). 
However, it is clear that much has changed in Finnish society in the past decades and 
more current knowledge would give us a better understanding of the association 
between environmental factors and alexithymia nowadays.  

2.1.4.4 Childhood adverse events, family environment and experienced 
parenting 

The emotional surroundings in which a child receives primary care and comfort are 
important for child development. The care and comfort received lay the foundation 
for children’s emotional development and are known to have long-term effects on 
their adolescence and adulthood (Biringen, 2008; Saunders et al., 2015). The 
influence of childhood experiences, parenting they experienced, and family 
environment has been the scope of numerous alexithymia studies. However, most of 
these studies have been retrospective and relied on self-reports. Interestingly, 
researchers have recounted that otherwise healthy but alexithymic individuals 
actually tend to better remember negative experiences and focus on the negative 
aspects of the past, thus being more prone to recall bias (Barchetta et al., 2021).  

The initial interest of association between childhood experiences and 
alexithymic traits arose from the observation of alexithymic individuals reporting 
that their caregivers had been emotionally absent and had shown no interest in their 



Hanna Ahrnberg 

 24 

emotional world as children (MacDougall, 1982). To date, evidence suggests that 
adverse childhood experiences and the parenting experienced do indeed associate 
with alexithymic traits later in life. However, it is not clear to what extent alexithymic 
traits can be explained specifically by these factors instead of, for example, genetic 
predisposition. Kench and Irwin (2000) reported that family environment and 
especially expressiveness within the family communication would associate with 
alexithymic traits. In more detail, they described that different aspects of the family 
environment would be associated with different dimensions of alexithymia. In their 
study they reported that disengagement, for instance, was associated with difficulties 
in identifying feelings and externally oriented thinking but not with difficulty 
describing feelings (Kench and Irwin, 2000). 

Because parenting includes many aspects, different factors have been reported 
to associate with alexithymia. Studies exploring experienced parenting style have 
especially focused on overprotective parental behaviour. Thorberg et al. (2011) 
reported an overprotective parenting style combined with a lack of affection and 
adequate care to be linked with the offspring’s alexithymic traits later in life. 
Similarly, Karukivi et al. (2011) reported an overprotective parenting style to 
associate with alexithymic traits in adolescent offspring. A maternal overprotective 
parenting style especially has been linked to DIF and DDF. Based on the results, the 
hypothesis suggests that overprotection by the parent diminishes the offspring’s 
psychological autonomy and furthermore, their possibilities to express feelings 
freely (Karukivi et al., 2011; Thorberg et al., 2011). Cuzzocrea et al. (2015) reported 
in their study that parental alexithymic traits associated with dysfunctional parenting 
styles, more closely, authoritarian and permissive parenting. They assert that 
alexithymic traits would predispose the parents to having problems in understanding 
their children’s inner states and therefore to being unable to respond to their needs 
accurately. Furthermore, they would have to rely on compensating mechanisms to 
solve difficult family situations, which would tend to be presented as, e.g., an 
authoritarian parenting style (Cuzzocrea et al., 2015). 

Childhood maltreatment is usually described in the literature to include different 
types: physical, emotional and sexual abuse, and also neglect (Infurna et al., 2016). 
Recently Terock et al. (2021) reported that childhood trauma, experienced as neglect 
or abuse, was significantly associated with alexithymic traits. Previously, Joukamaa 
et al. (2008) reported that childhood physical and emotional abuse, as well as neglect, 
were associated with alexithymic traits. However, adjusting for concurrent 
psychiatric symptoms diminished the association for all but physical abuse. Early 
emotional neglect has been reported to strongly associate with the development of 
alexithymic traits. Neglect predisposing to the formation of insecure attachment style 
could potentially influence the development of emotional competence in general, 
including identifying and describing emotional states. (Aust et al., 2013.) The 
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evidence for the importance of emotional neglect especially in the development of 
alexithymic traits has also been supported by Brown et al. (2016) and Kajanoja et al. 
(2021). Furthermore, insecure attachment style and alexithymic traits are indeed 
reported to associate with each other (Carpenter and Chung, 2011; Thorberg et al., 
2011). A recent study by Honkalampi et al. (2020) revealed that neglect and 
emotional as well as physical abuse in childhood especially predicted difficulties in 
describing feelings in adulthood. Similar results were reported by Terock et al. 
(2021).  

Parenting is greatly influenced by the health, and especially the mental health, of 
the caregiver. Lumley et al. (1996) reported that general psychopathology as well as 
alexithymic traits of the mother were associated with alexithymic traits in the 
offspring. More closely, they studied associations between alexithymic traits and 
family dysfunction. The main findings were that difficulties in identifying feelings 
were associated with dysfunction in the family’s affective involvement, whereas a 
tendency for externally oriented thinking was associated with deficits in behavioural 
control. Scarce imagination was associated with inadequate problem solving within 
the family context (Lumley et al., 1996). 

As presented, the emotional environment in which a child is growing is 
constructed from a complex set of features that alone or together with other features 
are in multiple studies linked with proneness on developing alexithymic traits later 
in life. 

2.1.5 Epidemiology 
In population-based studies, the overall prevalence of categorically defined 
alexithymia is reported to be around 10% with a slight male overrepresentation. 
These population-based studies were conducted with the 20-item Toronto 
Alexithymia Scale and its cut-off point for high alexithymia was a TAS-20 score 
over 60 points. (Mattila, 2009; Franz et al., 2008.) In these population-based studies, 
alexithymic traits seem to follow normal distribution, and thus it could be expected 
that alexithymic traits defined as moderate to high TAS-20 scores would be even 
more prevalent. In general, it could be concluded that alexithymic traits are quite 
common features. However, these studies are conducted within Western populations 
and may not be generalizable to different cultures. It has been suggested that 
alexithymic traits may be more prevalent among Asian populations (Zhu et al., 
2007).  

The stability of alexithymic traits has been under discussion for decades, and the 
concepts of primary and secondary alexithymia were presented in the early stages of 
alexithymia research (Freyberger, 1977; Lesser, 1981). Primary alexithymia was 
defined as a stable, developmental trait that would act as an individual risk factor for 
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diseases. Secondary alexithymia was defined as a result of a physical trauma, e.g., a 
brain injury complicating emotional processing abilities. This division has been 
explored in different study designs, from war veterans (Zeitlin et al., 1989) and 
holocaust survivors (Yehuda et al., 1997) to stroke (Spalletta et al., 2001) and cancer 
patients (De Vries et al., 2012). Altogether, evidence suggests that organic disease 
could indeed be the underlying factor for the development of secondary alexithymia. 
However, it should be acknowledged that these studies have multiple potential 
confounding factors, all of which are difficult to control for.  

Current knowledge suggests that alexithymia as a personality trait is a relatively 
stable feature (Hiirola et al., 2017; Karukivi and Saarijärvi, 2014). Population-based 
studies have shown that some differences can be detected throughout the lifespan. 
According to Joukamaa et al. (2007), the overall prevalence of alexithymic traits 
among adolescents is similar to that of adults but with less significant gender 
differences. Alexithymia has also shown to be more prevalent in the early 
adolescence (Säkkinen et al., 2007), and thus it has been hypothesised whether 
alexithymia is actually an infantile personality feature that would persist more firmly 
in individuals with other psychiatric morbidity or with stressful life events. In elderly 
age, higher prevalence of alexithymic traits has been detected in comparison to the 
prevalence among adults or adolescents in a large Finnish population-based study by 
Mattila (2006). However, these results were not congruent with the population-based 
study by Franz et al. (2008) nor the 11-year follow-up study by Hiirola et al. (2017). 
In addition, it is not known whether this is really a question of age or generation.  

Some debate has concerned alexithymic traits to be state-dependent. A couple of 
studies have indicated that the decrease of alexithymic traits can be linked to the 
simultaneous decrease of depressive symptoms (Honkalampi et al., 2001; Spek et 
al., 2008), but the causality of this association has not been established. Le et al. 
(2007) explored the stability of alexithymic traits during pregnancy and in the 
postpartum period. They concluded that alexithymic traits were indeed quite stable, 
despite the fact that becoming a parent is an emotionally turbulent period of time 
including various potential stressors among all the positive experiences. Because of 
the varying expression from individual to individual e.g., Karukivi et al. (2014) state 
that alexithymia is, similarly to other personality traits, clearly a dimensional, not a 
categorical concept. However, although alexithymia has been studied quite 
extensively in adults, there are only a handful of studies concerning alexithymia 
among children (Donfrancesco et al., 2013). In addition, we are still lacking 
repetitive results of the stability of alexithymic traits during pre- and postpartum 
periods and during early parenthood.  
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2.1.6 Measuring alexithymic traits 
As alexithymic traits are not part of clinical diagnostic criteria and thus, do not 
account for a diagnosable disease or disorder, the most commonly used method to 
evaluate and capture alexithymic traits as part of an individual’s psychological 
features relies on clinical interviews. In this context, the understanding of one’s 
emotional competence and possible challenges within emotional interaction might 
be crucial in e.g., psychotherapeutic process and there is rather a need for 
understanding than naming or scoring these features. However, in research, the need 
for more reliable measures is understandably relevant. Since conceptualising 
alexithymia, there has been an effort to develop an appropriate measure to concretely 
evaluate an individual’s alexithymic traits. Sifneos (1973) introduced the Beth-Israel 
Hospital Psychosomatic Questionnaire that is a 17-item questionnaire filled by a 
professional during an interview with a patient. However, the inter-rater reliability 
of this measure was only modest and other measures have been developed from very 
early on (Sifneos, 1973). 

Measuring alexithymic traits and the search for an appropriate measure has been 
under debate from the very beginning. The main question has been, whether a self-
report can be a valid measure of emotional competence among individuals with 
deficits in their emotional abilities or would e.g., an interview be a more appropriate 
method (Lane, 1997). The problem regarding self-reports is that individuals high in 
alexithymic traits may not experience this feature as problematic and thus self-report 
measures may not be able to identify the centre dilemma of alexithymia. Indeed, the 
first self-report questionnaires, The Schalling-Sifneos Personality Scale (SSPS, 
Apfel and Sifneos, 1979) and MMPI alexithymia scale (Kleiger and Klinsman, 1980) 
suffered from poor internal reliabilities, as well as response and gender biases, and 
were not regarded as valid instruments for measuring alexithymia in the long run 
(Bagby et al. 1988).  

Despite the critique towards self-report measures of alexithymia, Taylor et al. 
(1985) developed the 20-item Toronto Alexithymia scale (TAS-20) which has then 
further developed and remained the gold-standard in measuring alexithymia in both 
adult and adolescent populations. Initially it consisted of 26 items with four different 
dimensions: Difficulty Identifying Feelings, Difficulty Describing Feelings, 
Externally Oriented Thinking Style and reduced daydreaming. After almost a 
decade, in 1994, the 20-item scale with three dimensions (DIF, DDF and EOT) was 
introduced and it has been the most widely used measure for alexithymic traits ever 
since (Bagby et al., 1994a; Bagby et al., 1994b). It has been proven as a reliable and 
valid measure of alexithymic traits (Bagby et al., 2020). Some critique has been 
presented towards TAS-20: the EOT dimension suffers from poor internal 
consistency in some studies (Kooiman et al., 2002; Müller et al., 2003) and after 
omitting the dimension of daydreaming, the measure lacks a part capturing 
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imaginative processes of individuals high in alexithymic traits. This can be 
considered problematic as lack of imagination is a significant component of 
alexithymic features.  

Even though TAS-20 has been used in various studies with adolescent 
populations, not without critique. Parker et al. (2010) examined the use of TAS-20 
among adolescents in different age groups: younger adolescents (13-14 years), 
middle adolescents (15–16), older adolescents (17–18) and furthermore, among 
young adults (19–21 years) as a control group. They found significant group 
differences in the factor structure and psychometric properties and the quality of the 
measure being weaker for younger adolescents. Therefore, they discussed that TAS-
20 should be used with caution among adolescents and only with further adaptation 
and careful evaluation of the psychometric properties. (Parker et al., 2010.) 
Measuring alexithymia in children has not been an objective in many studies yet 
which is why there is still lack of sufficient knowledge of validated methods within 
this age group. However, for example Donfrancesco et al. (2013) used a modified 
TAS-20 as an Alexithymia Questionnaire for Children (AQC) constructed by Rieffe 
et al. (2006) with a reportedly adequate internal consistency and very good test-retest 
stability. 

Another measure, The Bermond-Vorst Alexithymia Questionnaire (BVAQ) was 
developed in the late 1990s by Vorst and Bermond (2001). This questionnaire 
included emotionalising and fantasizing as affective components and identifying, 
describing and analysing feelings as cognitive components. Preece et al. (2017) 
compared the TAS-20 and BVAQ in a confirmatory analysis and suggested, 
according to previous criticism, that emotionalising and fantasizing would not 
present as salient dimensions of alexithymic traits. Therefore, TAS-20 has been 
suggested as the measure of choice for alexthymia construct. However, BVAQ has 
been shown to have good psychometric quality (Vorst and Bermond, 2001; de 
Vroege et al., 2018). Furthermore, Preece et al. (2018) developed the Perth 
Alexithymia Questionnaire according to their attention-appraisal model, described 
more in detail in section 2.2.5.2.1. The central thought relied on the hypothesis that 
DIF and DDF would be representation of deficits in appraisal and EOT would be 
linked to inadequate attention to emotional response (Preece et al., 2017).  

Lastly, a few structured interviews have been developed to assess alexithymic 
traits, e.g., the Alexithymia Provoked Response Questionnaire (APRQ, Krystal et 
al., 1986), the Observer Alexithymia Scale (Haviland et al., 2000) and the Toronto 
Structured Interview of Alexithymia (TSIA, Bagby et al., 2006). However, 
structured interviews are not that widely reported within research, even though it has 
been discussed that using both self-report questionnaires and interview methods 
simultaneously could potentially be recommended (Bagby et al., 2006). 
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2.1.7 Alexithymic traits and mental health 
Several studies have assessed the associations between alexithymic traits and mental 
health. The literature covers evidence for alexithymic traits to associate, e.g., with 
substance use disorders (Cruise and Becerra, 2018), eating disorders, (Westwood et 
al., 2017), personality disorders, such as borderline personality disorder (Deborde et 
al., 2012), and even psychotic disorders (van der Velde et al., 2015b). In many of the 
studies it is discussed whether alexithymic traits indeed act as a vulnerability factor 
for developing a certain disorder, but mostly these notions have remained as 
hypotheses because causality is hard to demonstrate. 

As regards this thesis and its focus on alexithymic traits and parenting, especially 
relevant are those mental health associations that concern common pathologies 
during the postpartum period, e.g., symptoms of depression and anxiety. In addition, 
it is important to acknowledge those disorders that have connections with specific 
cognitive features of emotion processing that are essential within the interaction of 
an infant and the primary caregiver, e.g., neuropsychiatric disorders. Therefore, in 
the following section the focus of mental health disorders and symptomology 
associated with alexithymic traits is on symptoms of depression and anxiety, 
neuropsychiatric disorders and experienced stress.  

2.1.7.1 Depression, suicidality and anxiety 

Alexithymia and depression have been proven to associate with each other in 
multiple study designs. The prevalence of alexithymic traits was almost 8-fold 
among depressive individuals compared to non-depressive individuals in a large 
Finnish population-based study by Honkalampi et al. (2000). Since then, the 
association between alexithymic traits and depressive symptoms has been detected 
again in the large population-based sample of the FinnBrain Birth Cohort Study 
(Kajanoja et al., 2017). A meta-analysis including both patient and general 
population studies by Li et al. (2015) revealed that alexithymia scores were 
associated with depression severity. The dimensions of Difficulty Identifying 
Feelings and Difficulty Describing Feelings particularly were linked to depression. 

Some discussion has been presented on the similarity between the characteristics 
of alexithymia and those of depression and thus the overlapping of these phenomena. 
However, studies have indicated that alexithymia and depression are indeed distinct, 
yet to some extent similar and related constructs (Hemming et al., 2019). A more 
ambiguous question is the causality of the relationship between alexithymia and 
depression. The vulnerability hypothesis provides the idea that alexithymia as a 
relatively stable trait would act as a risk factor for developing depressive symptoms, 
whereas the reactivity hypothesis describes depression as a cause of alexithymia. 
These hypotheses are accompanied by another possible explanation: that alexithymia 
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and depression as distinct constructs simply coexist. (Hemming et al., 2019.) As a 
conclusion, longitudinal studies are still needed to explore the causality of this 
relationship more thoroughly.  

Suicidality and alexithymic traits have been associated both in studies with 
population-based samples and with patient samples of various psychiatric disorders, 
such as depression (Hintikka et al., 2004) and substance use disorders (Gratz et al, 
2010). The severity of depression has been reported to mediate the relationship 
between alexithymia and suicidality in various studies (e.g., Hintikka et al., 2004), 
but there are also studies indicating that the link between alexithymia and suicidality 
remains significant after controlling for depression (Kim et al., 2016). As suicidality 
can be provoked by many other psychosocial factors related to personality traits and 
psychiatric symptomology, no straightforward explanation has been established 
regarding the links between alexithymia, depression and suicidality. 

Furthermore, from among other common disorders with so-called internalising 
symptoms, different anxiety disorders have been reported to associate with 
alexithymic traits. De Berardis et al. (2008) reported higher alexithymic traits to 
associate with more severe symptoms of panic disorder, and Marchesi et al. (2004) 
reported higher levels of alexithymic traits in both the acute phase of panic disorder 
as well as after achieving remission. Higher alexithymia scores have also been 
reported in patients with obsessive-compulsive disorder in comparison to controls 
(Robinson and Freeston, 2014). In addition, in adolescent populations alexithymic 
traits have been linked to anxiety in various studies (Karukivi et al., 2010; Paniccia 
et al., 2018). Karukivi et al. (2015) studied anxiety symptoms and alexithymic traits 
among expecting mothers and fathers of a birth cohort population. Correlational 
associations between alexithymic traits and anxiety symptoms were reported for both 
mothers and fathers. More closely, difficulties identifying and describing feelings in 
fathers were linked with an increase in anxiety symptoms in the postpartum period 
suggesting that alexithymic traits should be taken into consideration when assessing 
psychiatric well-being of fathers-to-be.  

2.1.7.2 Neuropsychiatric disorders and other developmental correlates 

The emotional deficits described in alexithymia have been linked with emotional 
difficulties commonly present in different neuropsychiatric disorders, such as autism 
spectrum disorder (ASD) and attention-deficit/hyperactivity disorder (ADHD). In 
the literature, alexithymia is reported to be more prevalent among individuals with 
both ASD (Milosavljevic et al., 2016; Bird et al., 2013) and ADHD (Donfrancesco 
et al., 2013). Indeed, neurobiological and imaging studies have shown that various 
shared brain regions and their abnormalities, especially involving the limbic system 
and frontal cortex, are typical in ASD (e.g., Baum et al., 2015), ADHD (e.g., Batty 
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et al., 2015; Kasparek et al., 2015) and alexithymia (Goerlich-Dobre et al., 2015; 
Aust et al., 2014). To some extent, this explains at least the biological dimension of 
the shared features of emotional difficulties in alexithymia and neuropsychiatric 
disorders. Additionally, at least one study showed alexithymia to be more prevalent 
among parents of ASD individuals (Szatmari et al., 2008). Furthermore, Piven et al. 
(1997) suggested that subclinical features similar to the core symptoms of ASD are 
more prevalent among close relatives of ASD individuals than in the general 
population. In the literature, this phenomenon is sometimes referred to as broader 
autism phenotype (BAP), and commonly seen features are, for example, speech 
development deficits and difficulties in social interaction that are also linked with 
alexithymic traits.  

Previously it was thought that emotional deficits such as alexithymic traits would 
present as a core feature of ASD, but current knowledge relies on the interpretation 
that the overlap is rather a question of co-occurrence of alexithymia and ASD. In the 
literature the prevalence of alexithymic traits among ASD individuals is between 
30% and 60% (Kinnaird et al., 2019). Alexithymic emotional deficits are known to 
correlate with reduced ability to control, regulate and adapt behaviour, especially in 
goal-oriented actions (Picardi et al, 2005). Such temperament features that are 
generally known to influence, e.g., a child’s attachment style are also associated to 
high negative affects commonly seen both in ASD (Adamek et al., 2011) and ADHD 
(Vissert et al., 2016).  

Longitudinal studies have also brought up the association between alexithymic 
traits and deficits in speech development. Speech development deficits in early 
childhood are reported to associate with alexithymia in adolescence (Karukivi et al., 
2012) and later in adulthood (Kokkonen et al., 2003). Kokkonen et al. (2003) 
reported that the ability to speak at the age of one year was negatively associated 
with alexithymic traits, especially externally oriented thinking, in adulthood. The 
significance of speech development deficits is clear in various social situations. The 
literature provides extensive evidence of complicated regulation and communication 
skills beyond just speech in those children who suffer from lagging speech 
development (Brinton et al., 1999). Problems in speech development are thought to 
be linked with challenges in other modes of communication, such as facial 
expressions. Regarding alexithymic traits, a hypothesis has been presented that 
diverse problems in emotional expression, including speech, would predispose 
someone to the development of alexithymic traits later in life (Way et al., 2007). 
However, studies confirming the hypothesis are still lacking.  
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2.1.7.3 Psychological distress and chronic stress 

At the interface of psychology and somatics lies stress, a phenomenon that has also 
been an interest in alexithymia research due to its psychosomatic nature. Studies 
have focused on the functioning of the hypothalamic-pituitary-adrenal (HPA) -axis 
and the sympathetic adrenal medullary (SAM) -axis. The alexithymia-stress 
hypothesis is based on the idea that diminished emotional awareness predisposes 
alexithymic individuals to fail in responding to stressful situations adequately. Thus, 
alexithymic traits would further on lead to chronic stress levels. (Martin and Pihl, 
1985). Indeed, individuals with alexithymic traits have been reported to present with 
increased cortisol responses in socially stressful situations (Hua et al., 2014) as well 
as lower cortisol awakening responses accompanied by higher perceived stress in 
socioemotional situations (Härtwig et al., 2013). Terock et al. (2019) studied 
alexithymic traits and chronic stress and found that especially difficulties identifying 
feelings were linked with chronic perceived stress. Similarly, alexithymic traits and 
especially difficulties in identifying feelings, have been associated with the levels of 
the stress hormone cortisol in pregnant women (Kajanoja et al., 2020). Hence, it 
could be stated that there is some evidence that alexithymic traits are associated with 
stress as physiological changes but also as perceived stress.  

2.1.8 Treating alexithymia – is there a need and is there a 
way? 

To date, no treatment interventions specifically targeted for alexithymic traits exist. 
Considering the relatively high prevalence of alexithymic traits in the general 
population, a discussion is merited on whether these traits should be better 
recognised or even considered as a specific focus of treatment. On the other hand, 
exactly because of their high prevalence, one should be careful not to medicalise 
alexithymic traits when they are not relevant. Still, some researchers have explored 
the ability of individuals with high alexithymic traits to receive treatment and to 
benefit from it. For example, psychotherapy often presumes that individuals have a 
connection to their emotions; therefore, individuals with alexithymic traits may not 
be considered optimal candidates for receiving this kind of intervention. Reflecting 
on the origin of alexithymia research, Sifneos himself observed that individuals with 
alexithymic traits did not seem to respond to a psychoanalytical therapeutic approach 
well, possibly due to their lack of introspection (Taylor, 1984). 

However, there is some evidence that high alexithymic individuals could benefit 
from psychotherapeutic interventions, e.g., cognitive behavioural psychotherapy 
(Spek et al., 2008) and group therapy interventions (Beresnevaite, 2000; 
Ogrodniczuk et al., 2011). Ogrodniczuk et al. (2011) reported that individuals with 
high levels of alexithymic traits who attended group therapy were able to increase 
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their emotional capacity, i.e., with better recognition of emotions, and to become 
more skilled in communicating their emotional states to others. Beresnevaite (2000) 
studied post-myocardial infarction patients and reported that alexithymic traits were 
not only reduced significantly during a group therapy intervention, but a lower level 
of alexithymic traits was also maintained during the two-year follow-up period. In 
addition, those patients whose alexithymia scores decreased and remained lower 
during follow-up also experienced fewer cardiovascular symptoms during the 
follow-up time than those whose alexithymia scores did not change.  

Bakan et al. (2020) studied the influence of a nine-week psychoeducation 
program on the level of alexithymic traits in adolescents. The program was focused 
on enhancing recognition of emotions and describing their own and other’s feelings, 
thus aiming to increase participants’ emotional awareness. A statistically significant 
decrease in alexithymic traits was found immediately after the program concluded. 
Despite the promising results, data on the permanence of these changes were 
unfortunately not reported. Further, with no follow-up, it is impossible to evaluate 
whether the participants benefitted from the reduction of their alexithymic traits in 
the first place. Because psychoeducation is typically an easy-access intervention, at 
least when compared to psychotherapy, more studies regarding psychoeducation 
programs targeted for alexithymic traits are indeed needed.  

Lastly, there are some studies investigating the potential administration of 
neuropeptide oxytocin to alexithymic individuals. Oxytocin is a key hormone in 
parenting, and studies have indicated that higher oxytocin levels facilitate parent-
child synchrony, sensitivity in parenting and the formation of emotional bonds 
between a parent and an infant (Feldman and Bakermans-Kranenburg, 2017). 
Intranasally administered oxytocin potentially reduces the HPA-axis in emotional 
situations, and therefore, it has been discussed whether alexithymic individuals could 
use oxytocin to enhance their sociability and strength of bonding (Luminet et al., 
2011). Low oxytocin levels have been reported to associate with alexithymia, and 
especially with DIF, in patients with anorexia nervosa (Schmelkin et al., 2017). On 
the other hand, Koh et al. (2015) did not find significant association between 
oxytocin receptor genes and alexithymic traits among patients with OCD.  

To date, the evidence of the benefits of administration of intranasal oxytocin for 
individuals with alexithymic traits is scarce and somewhat controversial. More 
studies are conducted within the context of autism spectrum disorder, in which 
oxytocin administration has been shown to improve the ability to understand others’ 
emotions (Aoki et al., 2014; Guastella et al., 2010). In addition, a study conducted 
by Marsh et al. (2010) among a general population showed the interpretation of 
positive emotions to increase after oxytocin administration whereas enhanced 
interpretation of negative emotions was not found. Accordingly, a recent review by 
Leppänen et al. (2017) concluded that a single dose of intranasal oxytocin 
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significantly improved the recognition of basic emotions, particularly fear, among 
healthy individuals. In addition, a significant increase in the expression of positive 
emotions was found among the healthy individuals whereas significant enhancement 
on theory of mind or the expression of negative emotions was not found. (Leppänen 
et al., 2017.) Specifically in the context of alexithymia, Luminet et al. (2011) tested 
recognition of complex emotions in the Reading the Mind in the EYES test (RMET) 
by administering oxytocin or placebo to alexithymic individuals and healthy 
controls. They reported that individuals with high levels of alexithymic traits 
performed better in RMET than controls but individuals with lower levels of 
alexithymic traits performed as well as healthy controls. (Luminet et al., 2011.) 

All in all, because having alexithymic traits may very well complicate everyday 
life situations and interaction, it might indeed be a relevant target for interventions, 
at least for some individuals or in certain situations. Enhancing emotional interactive 
abilities could be especially important in close relationships, such as the relation 
between a parent and a child. It should be acknowledged that even though some 
studies imply that individuals with high alexithymic traits are as open to receive 
psychotherapy as individuals with a low level of alexithymic traits, the benefit may 
be more modest (Ogrodniczuk et al., 2011). Samur et al. (2013) assert that the 
relatively high prevalence of alexithymic traits and the fact that alexithymic traits 
are associated with less benefit from psychotherapeutic interventions are reasons that 
effective, evidence-based treatments specifically focused on these traits are needed.  

2.2 Parental alexithymic traits and early parenting 
The first year of life is a unique and significant period of time for both the infant and 
the parent. Typically, their relationship is intensive and interactive: both are learning 
a whole new world together. During infancy, the child is also very much dependent 
on the parent for fulfilling both the child’s concrete needs and social and emotional 
needs. Simultaneously, the parent grows into parenthood, which is not a 
straightforward task either. Optimally, the parent-infant relationship works as a 
synchrony of bi-directional, coordinated, timely, and smooth exchange of responses. 
However, this is not always the case. Parental emotional abilities are essential in 
forming this dyadic relationship, and they are reported to associate with central 
developmental processes with long-lasting effects on a child’s later life, e.g., 
attachment style, emotion regulation and theory of mind. Further, there are various 
emotion-related underlying parental factors that influence the development of these 
essential regulative and interactive processes.  

The associations between the type of parenting experienced and the development 
of alexithymic traits later in life are quite well established. However, we are lacking 
prospective studies exploring how parental alexithymic traits are potentially 



Review of the Literature 

 35 

associated with parenting itself, and more precisely, the emotional context of 
parenting. In this thesis, the focus is on the dimensions of alexithymic traits and three 
different aspects of parenting: parental reflective functioning as the dimension 
describing the mental processes in separating the self (parent) from the other (infant); 
postpartum bonding as the dimension describing the process of developing a bond, 
including psychological emotional connectedness; and lastly, maternal caregiving 
behaviour as the dimension reflecting actual presentation of the ability to mentalise 
and to be emotionally connected with the infant within the parent-infant interaction. 
The key concepts of the present study are presented in Figure 3. 

 
Figure 3. The key concepts of Studies I-III (created with Biorender.com) 

2.2.1 The significance of parental emotional abilities during 
the first year of life 

2.2.1.1 Socioemotional and communicative milestones  

To understand the significance of the first year of life as regards the dyadic emotional 
relationship between the parent and child, we begin with describing the main 
developmental socioemotional milestones and concepts. It is well established in 
research and clinical observations that the first year of life includes numerous 
socioemotional milestones, e.g., from simply looking at the caregiver in the very 
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early months to later reacting when the caregiver leaves and developing ways to keep 
their attention (Zubler et al., 2022). In addition, language and communication skills 
are developing fast within the first year of life, which is crucial to getting understood 
and learning to understand others. These skills range from the early months’ 
reflective sounds to making different sounds with underlying specific meanings and 
gestures like lifting hands, to express the wish to be picked up by the caregiver. 
(Zubler et al., 2022.) All these milestones lay the foundation for the future 
development of a child’s socioemotional and communicative skills and are built 
within the interactions with a primary caregiver.  

From the very beginning, the child is seeking interaction with the parent. Even 
newborn infants have a social side and even an ability for self-concept – the minimal 
sense of self. In practice, this becomes evident when the infant seeks nutrition and 
closeness from another person. The need and ability for newborns’ social interaction 
is evident in many ways: babies tend to look at human faces longer than other objects 
(Simion and Di Giorgio, 2015), they prefer human sounds over other sounds 
(Vouloumanos et al., 2010) and they even imitate phonetic sounds of speech 
(Markodimitraki and Kalpidou, 2021). Already by the age of six weeks, they 
commonly perform a social smile (Wörmann et al., 2012). With a growing body of 
supporting research, social skills of interaction are constantly found even in younger 
infants.  

Caregiving acts as a basis for child socioemotional development when infants 
align their own feelings with those of the caregiver, thus leading to shared, mutual 
experiences. Becoming sensitive to emotional expressions is already occurring 
during the first year of life, and infants begin to discriminate between positive and 
negative emotional cues (Missana et al., 2015). Furthermore, the social abilities and 
means of communication seen already in newborns, and further within the first year 
of life (Figure 4), are associated with the later development of theory of mind, the 
capacity to understand one’s own and others’ mental states (Fonagy and Target, 
1997; Meins et al., 2002; Zubler et al., 2022). Theory-of-mind skills transform and 
are developed by children’s close relationships, such as the parent-infant relationship 
(Hughes and Leekam, 2004). In short, even newborns are social and present with 
emotional needs. 
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Figure 4.  Developmental phases of attachment style and emotion regulation, and the means for 
emotional communication during the first year of life 

2.2.1.2 Development of attachment style 

More broadly and beyond individual stages of developmental milestones should be 
discussed one of the most important developmental processes during infancy: the 
formation of attachment style. Attachment theory, by the joint work of John Bowlby 
and Mary Ainsworth, arose in the 1950s (Bretherton, 1992). Since then, the theory 
has been the focus of a lot of researchers all over the world, and it is still a topic of 
interest. In the beginning research was keen on describing and explaining what 
attachment actually is. In recent years efforts have turned to exploring potential 
factors that influence the development of a certain attachment style. According to 
the current understanding, attachment style refers to the way the individual relates to 
others in intimate relationships, and the basis is formed within the interaction of an 
infant and the primary caregiver. (Bretherton, 1992.) Attachment style can be 
avoidant, secure, ambivalent or disorganised – all describing the way a child reacts 
to separation from the primary caregiver.  

Attachment style develops in steps through the first months of infancy (Figure 
4), and already by seven months of age, a clear attachment style can be detected. The 
developmental span goes again from reflective responses to social interaction to 
recognizing the caregiver and lastly to more intentional ways of seeking care and 
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comfort as well as the reaction when the needs are, or are not, fulfilled. Further on, 
the child begins to form reciprocal relationships according to the attachment style. 
Therefore, the socioemotional foundations formed within the first significant 
relationships with others have long-lasting effects in later in life. In addition, the 
development of secure attachment style has been associated with earlier maturing of 
theory of mind (Fonagy and Target, 1997; Meins et al., 2002).  

2.2.1.3 Development of emotion regulation 

Similarly to reaching individual developmental milestones and attachment style, the 
early phases of development in emotion regulation impact the way the child modifies 
emotional states later in life (Calkins et al., 1999; Ekas et al., 2013). Emotion 
regulation refers to modulating the occurrence, duration and intensity of both 
positive and negative internal states, feelings (Morris et al., 2017). Adults, more 
precisely the primary caregivers, have essential roles in the development of a child’s 
emotion regulation. The parental role in the development of a child’s emotion 
regulation is suggested to occur by three mechanisms: the child observing the 
parent’s emotion regulation; emotion-related parenting behaviour; and the emotional 
climate in the family. Thus, a parent’s own emotional abilities are crucial in the 
process of developing a child’s emotional abilities. (Morris et al., 2017.) The 
caregiver’s task is to first regulate the child’s emotional states, then assist in 
regulating emotions and further help the child to develop independent skills of 
emotion regulation (Calkins and Hill, 2007). Again, the developmental phases 
during the first year of life proceed from relying on innate, reflexive behaviours to 
being able to engage in primitive soothing behaviours at three months of age, and by 
six months of age becoming aware of arousal states and being able to voluntarily 
shift attention (Figure 4).  

2.2.2 Parental reflective functioning 
Mentalization, or the operationalised term ‘reflective functioning’, describes an 
individual’s ability to pay attention to mental states in oneself and in others. These 
mental states are, e.g., one’s experiences, feelings, wishes and intentions. Like 
alexithymia, reflective functioning as a theoretical concept has its roots within the 
psychoanalytic field. It was first described over 30 years ago in relation to attachment 
theory especially regarding intergenerational transmission of attachment security 
(Camoirano, 2017; Fonagy et al., 1991a; Fonagy et al., 1991b). Luyten and Fonagy 
(2015) describe that the capacity for reflective functioning is to a certain extent 
‘prewired’, meaning it is something that everyone has the prerequisites for. 
However, reaching optimal capability to use this ability is a high developmental 
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achievement. The literature suggests that the foundation for reflective functioning 
ability is built within development of attachment style. Later on, experiences and 
environment modify the direction to which development of reflective skills proceeds. 
(Fonagy and Target, 1997; Fonagy et al., 2012; Luyten and Fonagy, 2015.) 

The question of what an optimal or sufficient capacity for reflective functioning 
could be is not a straightforward one. The concrete presentation of mentalising 
depends on the interpersonal situations one faces during life. However, in general, a 
capacity for sufficient reflective functioning is described as being able to consider 
diverse perspectives between people as well as alternative experiences behind overt 
behaviour in self and in others. The capability for reflective functioning thus 
facilitates more accurate interpretations of behaviour and becomes evident as more 
successful communication within interactions. Furthermore, reflective functioning 
is linked with more optimal emotion regulation and a greater capacity to negotiate in 
conflictual situations (Fonagy et al., 2012). Impaired reflective functioning, 
however, is linked with the development of various mental health problems, such as 
borderline personality disorder (Diamond et al., 2014) and depression (Fischer-Kern 
et al., 2013).  

Reflective functioning is also important within parent-infant interaction, and 
thus, parental reflective functioning (PRF) has been derived as a separate concept. It 
includes the parent’s effort to see a child as an individual from the very beginning of 
the child’s life. In addition, parental reflective functioning includes curiosity towards 
the child’s own thoughts and feelings. (Luyten et al., 2017.) Especially during the 
child’s first year of life, when the child, the infant, is not yet able to express emotions 
and needs verbally, the parent’s ability to try to understand the child’s own thinking 
and feelings becomes crucial. Therefore, parental reflective functioning consists not 
only of efforts to understand but also of interest in the child’s mind. (Luyten et al., 
2017.) In practice, when an infant is crying, there are numerous possible 
explanations, from hunger to needing to be held. Interest in the child’s mind is 
needed as the initial step for further reflective functioning and for getting closer to 
the ability to respond to the child’s actual need. At least the parent can demonstrate 
the ability to respond to the child’s discomfort by showing affection and safety and 
giving care.  

The literature suggests that parent’s reflective functioning ability is beneficial 
for both parent’s and child’s well-being. Parental reflective functioning is especially 
important for a child’s socioemotional development and the intergenerational 
transmission of attachment. From the parental aspect, better reflective functioning is 
associated with the quality of parenting, more secure parental attachment pattern 
(Luyten et al., 2017), and caregiving quality (Camoirano, 2017; Ensink et al., 2016; 
Suchman et al., 2017) – especially sensitive, caring behaviour in interactions with 
the child (Berthelot et al., 2015; Ensink et al., 2017; Katznelson, 2014). Higher 
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parental reflective functioning is also reported to increase a parent’s ability to be 
emotionally available during parent-child interaction (Luyten et al., 2017).  

Parent’s reflective functioning greatly supports better child socioemotional 
development. From the early postpartum period, parental reflective functioning 
influences the development of attachment, and a child whose parent has sufficient 
reflective functioning abilities has been reported to more likely develop a secure 
attachment style (Berthelot et al., 2015; Camoirano, 2017; Fonagy et al., 2016; 
Luyten et al., 2017). In addition, through parents’ reflective abilities, children are 
more likely to develop better reflective functioning capacities of their own 
(Camoirano, 2017) as well as better emotional regulation capacities (Camoirano, 
2017; Heron-Delaney et al., 2016; Schultheis et al., 2019). 

The neural origin and CNS regions most likely to be linked with reflective 
functioning are very much like those associated with alexithymic traits. Reflective 
functioning has been shown to associate with neural circuits that are especially 
involved in modulating and processing social information, e.g., the amygdala, basal 
ganglia, ventromedial prefrontal cortex, lateral temporal cortex, and dorsal anterior 
cingulate cortex. Deficits in these areas may associate with parental reflective 
functioning capacity. (Luyten and Fonagy, 2015.)  

First-time mothers reportedly have better reflective functioning capacity 
compared to multiparous mothers (Pajulo et al., 2018). It could be that first-time 
mothers have higher parental preoccupation than more experienced mothers, as 
reported by Kim et al. (2013). Possibly the higher preoccupation is further reflected 
to parental reflective functioning capacity. A higher educational level is also linked 
with better parental reflective functioning (Rosenblum et al., 2008), and receiving 
social aid is linked with weaker reflective abilities (Pajulo et al., 2018). Postpartum 
depression is a relatively common psychopathology. Thus, it has understandably also 
been of interest in studies regarding reflective functioning. However, the evidence 
of whether reflective capacity is decreased when having postpartum depressive 
symptoms is still controversial. For example, a study by Krink et al. (2018) presented 
that postpartum depression would associate especially with the pre-mentalising 
states, whereas in the study by Cordes et al. (2017), there was no association found 
between parental reflective functioning and postpartum depressive symptoms.  

One other associated factor is gender, as mothers tend to have better reflective 
capacity than fathers (Benbassat and Priel, 2015). To date, most of the studies 
concerning parental reflective functioning include mothers (Cooke et al., 2017), and 
fathers have been explored to a lesser extent. However, based on some reports, mothers 
tend to score higher in parental reflective functioning than fathers postnatally (Luyten, 
2017; Pajulo et al., 2018) but also within the prenatal period (Pajulo et al., 2015). 
Interest in fathers’ reflective functioning should not be forgotten because it is reported 
to influence the child’s socioemotional development as well (Sharp and Fonagy, 2008). 
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2.2.3 Postpartum bonding 
Similarly to reflective functioning, postpartum bonding has its roots in attachment 
theory. Saunders et al. (2015) write that the formation of an emotional bond between 
a caregiver and an infant is one of the most important tasks of the postpartum period. 
Postpartum bonding refers to the parent’s emotional connectedness towards the 
infant. In practice, postpartum bonding arises from the emotions experienced by the 
parent, further extending to the way the parent provides care and comfort for the 
infant. (LeBas et al., 2020.) A well-formed postpartum bond comprises a healthy 
range of positive emotions, warmth and affection, expressed and present in everyday 
interaction with the infant (Saunders et al., 2015; Taylor et al., 2005). The formation 
of an emotional bond between a parent and infant starts during pregnancy, further 
developing through infancy and later childhood. The postpartum period, 
encompassing the first months after the child’s birth is especially important in 
developing the emotional bond. (Siddiqui and Hagglöf, 2000.) 

An optimal postpartum bond is beneficial for both the parent and the child. It 
facilitates adjustment to the parental role (Müller, 1996), which is essential in 
developing the skills to respond to the child’s needs as timely and accurately as 
possible, referring to sensitivity in interaction. Sometimes the parent is not able to 
form an affectionate bond with the child and thus may present with bonding 
problems or even impaired bonding (Brockington, 2006). Impaired bonding is 
associated with child developmental delay (Faisal-Cury et al., 2021) and deficits in 
child socioemotional development (Le Bas et al., 2021). According to the 
population-based studies described in the literature, 7%–13% of mothers experience 
postpartum bonding problems of some kind (Reck et al., 2006; Edhborg et al., 2011). 
In clinical samples the prevalence of impaired bonding is reported to range between 
6% and 41% (Nakano et al., 2019). The corresponding numbers for fathers are not 
clear, because there are much less studies on postpartum bonding among fathers 
(Bieleninik et al., 2021; de Cock et al., 2016). Faisal-Cury et al. (2020) studied 
bonding impairment in the beginning of the second year of life and found that 
bonding impairment in the postpartum period, specifically at 6–8 months of age, 
strongly predicts later bonding impairment. Hence, it seems evident that early 
postpartum bonding plays a significant role in further development of emotional 
bond experienced by the parent. (Faisal-Cury et al., 2020.) 

Neural correlates associated with postpartum bonding are not extensively 
studied, but it is hypothesised that the relatively well-reported neural reorganization 
during the postpartum period would also have an impact on postpartum bonding. 
Therefore, Rutherford et al. (2020) studied brain functional connectivity and its 
potential predictive value for postpartum bonding at 2 and 8 months postpartum. As 
a result, they reported that some evidence was found regarding changes in network 
connectivity being associated with anxiety toward the infant in the bonding 
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relationship. However, no straightforward evidence for actual bonding impairment 
and the underlying neural correlates was found. They discuss that changing 
connectivity among maternal brain networks could provide insight into the anxiety-
related context of the mother–infant bond, in addition to the more typical anatomical 
approach in neuroimaging studies. (Rutherford et al., 2020.)  

Impaired postpartum bonding is more often detected in mothers with depressive 
symptoms (Ayers et al., 2007; Nakano et al., 2019; Nolvi et al., 2016; Muzik et al., 
2013) and posttraumatic stress disorder (Muzik et al., 2013). Accordingly, fathers’ 
depressive symptoms have been linked with problems in paternal postpartum 
bonding at least in one study by Bieleninik et al. (2021). In addition, reports of 
associations between impaired bonding and parental anxiety and stress have been 
presented (Bieleninik et al., 2020; de Cock et al., 2016). Interestingly, inadequate 
partner support has also been linked with impaired bonding (de Cock et al., 2016), 
and furthermore, Bieleninik et al. (2020) have reported that mothers’ postpartum 
bonding was significantly associated with paternal postpartum bonding with infant. 
Also, primiparity (Nakano et al., 2019) and unwanted pregnancy (Goto et al., 2006) 
have been linked with increased odds of developing bonding problems. 
Intergenerational transmission of bonding is also a question of concern, because 
childhood adverse events, such as neglect, have been suggested to predict bonding 
difficulties in mothers with an insecure adult attachment style (Julian et al., 2022). 
Studies exploring the association between parental alexithymic traits and postpartum 
bonding are still lacking.  

2.2.4 Caregiving behaviour 
Caregiving behaviour, i.e., how the parent concretely interacts with the child, is a 
significant part of the parent-infant relationship, and thus, it has been investigated in 
studies for decades (e.g., Bowlby, 1988; Biringen, 2008; Emde, 1980). The quality 
of maternal caregiving behaviour especially has been the focus of numerous studies, 
whereas paternal caregiving behaviour has risen as a new interest only in recent 
years.  

In determining the quality of parent-infant interaction, the term emotional 
availability is often used among researchers. The term includes both parental and 
child perspectives of the dyadic interaction, with the parental aspect referring to 
caregiving behaviour. Typically, parental caregiving behaviour is thought to include 
dimensions such as sensitivity, structuring, non-intrusiveness and non-hostility. 
Thus, caregiving behaviour relies on the parent’s ability for responsiveness, 
maintaining contact, enabling a child’s independent learning and playing, as well as 
being able to control their own negative emotions in conflictual situations. (Biringen, 
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2008.) Many of these skills are enabled by parents being aware of, and able to 
regulate, their own emotions. 

Many beneficial outcomes are described in the literature considering better 
emotional availability. The influence of emotional availability on child 
socioemotional development from childhood to early adulthood is a relatively well-
studied entity. For example, Moreno et al. (2008) reported that children experiencing 
better emotional availability in parent-infant interaction have better abilities to 
express empathy towards adults. Furthermore, better prosocial skills at three to four 
years of age (Howes and Hong, 2008), as well as better overall social skills (Raby et 
al., 2015) have been linked with better emotional availability in the interaction with 
the primary caregiver. In addition, better emotional availability has been associated 
with better academic achievement later in adolescence and adulthood (Raby et. al., 
2015). On the other hand, disrupted maternal caregiving behaviour has been reported 
to mediate the association between mother’s disrupted prenatal representations and 
later socioemotional problems of the child as a toddler (Guyon-Harris et al., 2020).  

Parents’ early life stress and adverse events are suggested to associate with less 
sensitivity in later parental caregiving abilities, and hence the association also 
represents intergenerational transmission of parenting (Cooke et al., 2019; 
McDonald et al., 2019). The stress-related hypothesis has given roots to 
neuroimaging studies aiming to detect those brain regions that are key areas 
regarding caregiving behaviour (Moses-Kolko et al., 2021). Special interest has been 
directed to extra-hypothalamic stress circuitry, including the ventromedial prefrontal 
cortex, hippocampus and amygdala (Rutherford et al., 2011). A few studies have 
described the cortical grey matter volume changes, decrease and following increase 
from the early postpartum period up till six months after delivery. These studies 
demonstrate the plasticity of the maternal brain in response to interaction with the 
child. (Moses-Kolko et al., 2021.) However, much is still undiscovered about the 
neural correlates regarding parental, especially paternal, caregiving behaviour.  

 Low socioeconomic status and low educational level especially are known risk 
factors for problems in emotional availability. Leung et al. (2020) reported that 
mothers with low educational levels were less likely to be sensitive in their caring 
behaviour as well as less likely to foster child socioemotional growth and provide 
cognitive stimulation to the child. However, those parents with a low educational 
level but more specific knowledge of their child’s cognitive and language 
development performed better in their caring behaviour than those with less 
knowledge. Therefore, not educational level alone but rather knowledge of child 
socioemotional development may affect the caring behaviour, and thus, 
psychoeducation could provide a route for interventions. (Leung et al., 2020.)  

Caregiving abilities are known to be negatively influenced by common 
postpartum psychopathology, e.g., depression and anxiety symptoms. In their study, 
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Tronick and Reck (2009) showed that mothers with depressive symptoms were more 
intrusive and more withdrawing in their caring behaviour, and Hakanen et al. (2019) 
reported such mothers being less structuring within their interaction with the child. 
One underlying mechanism could be the weaker emotion regulation abilities that are 
reported in depressive parents (Riva Crugnola et al., 2016). In addition to depressive 
symptoms, anxiety symptoms are also known to negatively influence the quality of 
parent-infant interaction. Ierardi et al. (2019) reported anxiety to associate with 
weaker sensitivity and responsivity among mothers with anxiety symptoms. A recent 
study by Holmberg et al. (2020) presented that mothers’ prenatal elevated anxiety 
symptoms associated with greater unpredictability in later caring behaviour. This 
association became especially evident among mothers with low self-regulation 
capacity in addition to the anxiety symptoms. (Holmberg et al., 2020.) 

Similar to studies between alexithymia and parental reflective functioning and 
postpartum bonding, studies regarding parental alexithymic traits and caregiving 
behaviour are also greatly lacking. As most of the caregiving studies have been 
conducted among mothers, it is evident that studies including fathers are also indeed 
needed to describe the phenomenon more thoroughly.  

2.2.5 Alexithymic traits and parenting 

2.2.5.1 Previous studies on parental alexithymia 

Despite the fact that emotional interaction, the ‘how’ parents are in contact with their 
children, is known to be crucial for both children’s and parents’ well-being, there are 
few studies that specifically concern the association between parental alexithymic 
traits and parenting. Even fewer are studies that concern parental alexithymic traits 
and early parenting during the child’s first year of life, and moreover, studies 
concerning fathers’ alexithymic traits and parenting. However, it is known that a 
child’s ability to regulate emotions, attention and arousal develops in the context of 
their primary caregiving, mother or father, from the very beginning of infancy 
(Bornstein et al., 2012.). Therefore, it could be hypothesised that parental 
alexithymic traits may negatively influence the bidirectional signalling and 
understanding of emotions in a parent-infant dyad. 

 Some evidence has been found that maternal alexithymic traits would be 
associated with an impaired mother-infant relationship in toddlerhood (Yürümez et 
al., 2014). In their study, Yürümez et al. (2014) found that a mother’s higher 
alexithymic traits correlated negatively with caregiver-child interaction when 
depressive and anxiety symptoms were controlled for. The association was found for 
the TAS-20 total score as well as for all three dimensions of alexithymic traits (DIF, 
DDF and EOT). Another recent study by Porreca et al. (2020) explored the 
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relationship between maternal alexithymic traits and observed parenting behaviour 
among mothers with substance use disorder and their toddlers. They found that 
alexithymic traits were related to lower sensitivity and structuring scores. However, 
when taking depressive symptoms into account, the association between maternal 
alexithymic traits and parenting behaviour remained only for structuring. In this 
study, alexithymic traits were explored as a dichotomous feature, and the different 
dimensions were not explored separately.  

Tarantino et al. (2018) studied maternal alexithymic traits and children’s 
attachment style and psychological profile (anxiety and depressive symptoms and 
somatic concerns) in school-aged children suffering from headaches and migraines. 
Firstly, they found that higher maternal alexithymic traits were associated with 
children’s avoidant and ambivalent attachment styles with no specific differences 
between the dimensions of alexithymic traits (DIF, DDF and EOT). Furthermore, 
maternal alexithymic traits were associated with children’s more prominent 
separation anxiety, school anxiety, and feeling of guilt. Interestingly, EOT 
specifically was associated with school anxiety and feelings of guilt, whereas other 
alexithymia dimensions were not. Children’s migraine and headache features were 
not associated with their mothers’ alexithymic traits, and the findings regarding 
attachment style and anxiety were not affected by children’s migraine severity. 
(Tarantino et al., 2018.) Cuzzocrea et al. (2015) examined the relationship between 
parental alexithymic traits and parenting style among mothers and fathers of 
adolescents. All three alexithymia dimensions were associated with more 
authoritative, permissive and controlling parenting style in both mothers and fathers. 
However, these findings were based on questionnaires only. 

As is evident, most of the studies concern only mothers and no more than hints 
about the possible associations between father’s alexithymic traits and parenting can 
be found in the literature. The reported studies include children from toddlerhood to 
adolescence, but studies concerning the first year of a child’s life, i.e., infancy, are 
basically nonexistent. To date, there is a significant gap in the literature concerning 
both mothers’ and fathers’ alexithymic traits and parenting, especially during the 
first year of life.  

2.2.5.2 Possible mechanisms linking alexithymia with parenting 

As presented, alexithymia and dimensions of parenting that are linked with emotions 
share numerous similar associated factors, from changes in certain CNS regions to 
environmental factors, such as early life experiences and the parenting they received. 
The causality between these factors and alexithymic traits, as well as parenting, has 
been difficult to establish due to the typical retrospective design of the studies. In 
addition, as presented in the literature, changes in CNS may affect how one interacts 
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with the environment, but environment also has the potential to alter CNS structure, 
as happens when experiencing repeatedly adverse events in early childhood. 
Therefore, establishing causality and giving profound and detailed explanations for 
the complex associations between alexithymic traits and parenting and their 
environmental and neurobiological explanators is a tricky and still-unaccomplished 
task. It is crucial to understand the multidirectional interaction and potential 
dynamics between the underlying factors and the presentation of a given problem 
(Figure 5). 

 
Figure 5.  Multidirectional interaction and potential dynamics between neurobiology, environment 

and the interface of emotions and cognitions underlying alexithymic traits and emotion-
linked parenting abilities. 

It is very likely that also the association between alexithymic traits and 
emotion-linked parenting is a somewhat cumulative and intergenerational process. 
To increase the knowledge of both alexithymic traits and parenting, as well as the 
possible association between them, only one careful step at a time should be taken, 
while keeping in mind the complexity and dimensionality underneath. To begin 
with, we may set the hypothesis that due to so many overlapping etiological and 
associated factors, it is likely that alexithymic traits and emotion-linked parenting 
dimensions are to some extent associated. In the next section, some thoughts on 
the potential underlying mechanisms and studies supporting the hypotheses are 
briefly presented.  
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2.2.5.2.1 Altered attention and appraisal 

Altered emotion regulation among alexithymic individuals has been reported in 
various studies (Luminet, Vermeulen, Demaret, Taylor and Bagby, 2006; Swart, 
Kortekaas and Aleman, 2009; Vermeulen, Luminet and Corneille, 2006). Preece et 
al. (2017) have presented the idea that alexithymia manifests within the valuation 
system that comprises a situation-attention-appraisal-response sequence which is 
firmly linked to emotion regulation. The four-stage sequence of attention and 
appraisal starts with an emotion-inducing stimulus, proceeds to focusing attention 
on the stimulus and then to appraising the stimulus in terms of the interpreted 
significance, and lastly results in an emotional response. Preece et al. (2017) 
hypothesise that EOT would be associated with the attention stage, so that focusing 
attention on the emotional response would be inadequate. Alexithymic traits, 
especially EOT, have indeed been associated with deficits in automatic and further 
controlled attention (Luminet et al., 2021). 

Furthermore, Preece et al. (2017) discuss that appraisal, referring to one’s 
subjective evaluation of the significance of a situation or event, would be especially 
associated with DIF and DDF. High levels of DIF and DDF would then be linked 
with inadequate appraising of emotional response and its meaning. (Preece et al., 
2017.) Alexithymic traits are indeed reported to associate with more suppression and 
less appraisal in emotion regulation. These are events that involve conscious 
processing and therefore awareness of emotions (Swart et al., 2009) that alexithymic 
individuals are to some extent lacking (da Silva, Vasco and Watson, 2017). Luminet 
et al. (2021b) reported that almost all studies in their review showed that alexithymic 
traits were associated with a deficit of emotional response to unpleasant stimuli. The 
dimensions DDF and EOT seemed to contribute to the association the strongest. A 
parent experiences relatively many somewhat unpleasant stimuli, such as a baby’s 
fussiness and crying. It could be that a deficit in emotional responding to these kinds 
of stimuli is one route to complicated interaction with the baby.  

2.2.5.2.2 Altered memory functions 

Memory encodes our individual experiences and thus influences our future 
expectations and thoughts on new experiences to come. Emotions play a significant 
role in memory functions by directing and prioritizing to which experiences we pay 
especial attention and thus remember the best. According to a recent review by 
Luminet et al. (2021b), the vast majority of the reviewed studies indicated 
alexithymic traits to associate with weaker memory functions, particularly for 
emotional stimuli but even for ‘neutral’ stimuli. All three dimensions of alexithymic 
traits were associated with memory functions, but EOT contributed to the association 
in the majority of findings. (Luminet et al., 2021b.) 
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For example, alexithymic traits have been linked with weaker memory for 
emotional words and verbalising emotions (Luminet et al., 2006). Beyond just 
emotional verbal abilities, Terock et al. (2019) studied the relations between 
alexithymic traits, chronic stress and overall memory performance. They found that 
alexithymic traits were independently significantly associated with poorer memory 
performance in both immediate and delayed word recall. The association was present 
for the TAS-20 total score, but looking deeper into dimensional differences, it was 
found that EOT mainly carried the effect while DIF contributed only partly. On the 
other hand, DDF did not account for this association. (Terock et al., 2019.) Even 
though these studies address processing verbal information, it could be hypothesised 
that similar problems may extend to nonverbal communication as well.  

As presented, emotions are significant in memory functions, and their role is to 
direct and prioritise the experiences attention is directed to. In addition, memory 
functions are especially important in learning processes. The child’s first year of life 
consists of intense everyday learning by both parent and infant: the parent is learning 
to interact with the infant and how to provide the needed care accurately and timely 
enough, and the infant is, in the broadest description, learning the world. Therefore, 
it could be hypothesised that altered memory functions, especially when linked to 
emotional processing, could also be a potential mechanism between parental 
alexithymic traits and the quality of parenting.  

2.2.5.2.3 Deficits in interpretation of facial expressions 

Facial expressions are important in social relations and the signalling of emotions. 
To date, quite many studies have reported that alexithymic individuals have 
increased difficulty interpreting facial expressions (Grynberg et al., 2012). Jongen et 
al. (2014) studied facial emotion recognition among healthy individuals divided into 
groups of relatively high and low alexithymic traits. By using fMRI, they were given 
the Facially Expressed Emotiong Labeling (FEEL) test, and it was found that the 
group of high alexithymic trait individuals showed weaker emotion recognition 
scores compared to the control group. In addition, they showed less activity in 
various CNS regions, such as the anterior cingulate cortex, amygdala and insula. 
Jakobson and Pearson (2020) have also reported that individuals with more difficulty 
identifying their feelings experienced also more difficulty in distinguishing different 
statement types (e.g., literal or sarcastic) from the nonverbal cues given (Jakobson 
and Pearson, 2020). 

In infancy, the majority of interaction between a caregiver and an infant relies 
on nonverbal communication. An infant’s social world comprises face-to-face 
interaction with the primary caregiver. In a preverbal state, the infant perceives the 
facial expressions of a caregiver as signals that they are safe, loved and cared for. On 



Review of the Literature 

 49 

the other hand, an infant’s own facial expressions are ways of signalling that the 
baby is feeling unsecure and in need of care and comfort. Furthermore, an important 
dimension of nonverbal interaction between the caregiver and an infant is mirroring: 
an intuitive, parenting response is mirroring an infant’s facial and vocal expressions. 
Studies have shown that parental mirroring facilitates an infant’s social 
communication by, e.g., strengthening the infant’s facial gesturing later on and 
predicting later neural processing of facial expressions (Rayson et al., 2017). It could 
be that parents with alexithymic traits may have difficulty interpreting, and thus 
mirroring, an infant’s facial expressions, leading to more complicated nonverbal 
communication during the first year of a child’s life.  

2.2.5.2.4 Reduced facial mimicry 

Few studies have been conducted to explore facial mimicry among individuals with 
alexithymic traits. Recently, Franz et al. (2021) studied whether individuals with 
alexithymic traits would express themselves with facial mimicry differently 
compared to individuals without significant alexithymic traits. Facial mimicry was 
registered by electromyographic activity when shown video sequences of faces 
displaying basic affects, such as fear, anger or joy. Significantly reduced facial 
mimicry was indeed detected in the alexithymic group in comparison to the non-
alexithymic control group. (Franz et al., 2021.) These results were in accordance 
with previous results of Scarpazza et al. (2018); however, the latter used static 
pictures of affective expressive faces as stimuli.  

Facial mimicry represents a fundamental signalling mechanism of emotional 
attunement (Foroni and Semin, 2011) and thus reflects one’s own emotional 
awareness (Coles et al., 2019). As presented, facial mimicry is important in 
caregivers’ mirroring of infants’ facial expression – an intuitive communicative way 
for infants to enhance their social skills (Rayson et al., 2017). Therefore, facial 
mimicry is especially important within interpersonal relationships lacking verbal 
communication (Foroni and Semin, 2011), such as parent-infant interaction. Franz 
et al. (2021) discuss that deficits of facial mimicry in caregivers of young children 
could have extensive consequences since modulated facial reactions of the caregiver 
are significant in the development of the child’s affect system as described by 
Fonagy et al. (2018). Decreased facial mimicry is known to associate with elevated 
stress as higher cortisol levels (Kouzakova et al., 2010). The stressfulness of the 
parent-infant interactive situation with a parent’s diminished facial mimicry is also 
well documented within the widely known still-face paradigm (Weinberg and 
Tronick, 1996). Possibly, diminished facial mimicry in parents with alexithymic 
traits could be one mechanism for complicated parent-infant interaction.  
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2.2.5.2.5 Altered emotional language 

Social interaction is in most cases at least partly constructed by language. The role 
of language is understood to be significant in emotion processing, and it is known to 
firmly link with cognitions. The association between alexithymic traits and language 
disturbances is well known and has been reported in recent reviews addressing the 
relation (Hobson et al., 2019; Luminet et al., 2021b; Welding & Samur, 2018). Many 
of the studies are conducted by asking the subject to write or tell in words about their 
emotional experiences. Reduced emotional expression (Parker et al., 2000), low 
frequency of emotional words (Jelinek et al., 2010), and less complexity in emotional 
vocabulary (Vanheule et al., 2011) have been associated with alexithymic traits 
regarding their relation to language. According to Luminet et al. (2021b), some 
evidence supports alexithymic traits being associated with responding with more 
negative language, especially when scoring high in DIF and DDF. In their review, 
DIF was shown to most commonly associate with language deficits (Luminet et al., 
2021b). In parent-infant interaction, the caregiver’s language and use of emotional 
words is important despite the fact that infant is not yet able to answer in words. This 
is because emotional words, and in general the language caregivers use with their 
infant, typically include intuitively integrated affect expressed by intonations and 
mimicry expressing positive emotions (Papousek, 2012). Thus, difficulties in parent-
infant interaction when the parent has significant alexithymic traits might be 
reflected by altered emotional language and associated emotional expression.  

2.2.5.2.6 Altered behaviour in interactions 

In studying caring behaviour, it has been discussed that maternal alexithymic traits 
indeed may be shown as less sensitive interactions with the child. Therefore, these 
mothers are not able to respond and react appropriately and timely to the child’s 
needs, meaning they do not succeed in parental reflective functioning. It is also 
hypothesised that parental alexithymic traits could influence a child’s affective 
regulation. When a parent has difficulty in interpreting and expressing their own 
emotions, it might appear to the child as incongruous emotional signalling and caring 
behaviour. This may lead to further confusion in interaction. Alexithymic individuals 
are indeed reported to present with problems in general executive functions, too 
(Correro et al., 2019), which could become evident as incongruence in everyday 
actions with the child. Furthermore, the caregiver’s emotional unavailability is 
known to potentially affect the child’s ability to learn emotion regulation. Hence, the 
bidirectional emotional interaction with deficits of some kind may later lead to an 
accumulation of difficulties in parent-infant interaction. (Tarantino et al., 2018.) 
Luminet et al. (2021b) reported in multiple studies that alexithymic traits are 
associated with being more prone to aggression and especially impulsiveness. 
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Underlying dysfunctional strategies have been shown to be suppression, avoidance 
and emotion dysregulation. Among the alexithymia dimensions, DIF and DDF were 
shown to be linked with over-responding to stimuli and thus presented with altered 
behaviour in interactions (Luminet et al., 2021). 

2.3 Conclusions based on the reviewed literature 
Despite the relatively long history of both alexithymia and parenting research, only 
a small number of studies have explored parental alexithymic traits and their 
association with parenting. To date, the majority of the studies concerning parenting 
and alexithymic traits are retrospective and focus on the parenting that was 
experienced as a risk factor for developing alexithymic traits later in life. (Thorberg 
et al., 2011.) The very few studies that have explored parental alexithymia have 
concentrated on toddlers and school-aged children and their parents (Porreca et al., 
2020; Tarantino et al., 2018; Yürümez et al., 2014). Therefore, studies on parental 
alexithymic traits and parenting during the first year of a child’s life still remain 
unexplored. In addition, as parenting research that also includes fathers is a relatively 
new approach, knowledge on paternal alexithymic traits and parenting is basically 
nonexistent.  

 However, parental alexithymic traits with emotional deficits may very well be 
potentially associated with emotion-linked dimensions of parenting and thus could 
act as a risk factor for problems in the parent-infant relationship. Alexithymic traits 
are increasingly seen as a deficit at the interface of emotions and cognitions (Luminet 
et al., 2021a). The literature includes links between alexithymic traits and altered 
emotion regulation, verbal and facial emotional signalling, and altered cognitions 
such as memory functioning, as well as peculiarities in emotional behaviour 
(Luminet et al., 2021b). All of these are also important within parent-infant 
interaction. Therefore, the underlying mechanisms hypothetically explaining the 
possible association between alexithymic traits and emotion-linked parenting could 
be associated to those related to altered emotion regulation and cognitive processes. 
Development of alexithymic traits and problems in parenting dimensions of parental 
reflective functioning, postpartum bonding and caregiving behaviour also share 
environmental background factors, such as socioeconomic situation and early life 
adversities, as well as associations with symptoms of anxiety and depression 
relatively common in the postpartum period.  

Special importance should be noted when evaluating a parent’s emotional 
abilities during the first year of a child’s life, because various significant 
developmental and socioemotional milestones occur in the very first months 
postnatally (Zubler et al., 2022). These are, e.g., development of attachment style, 
the child’s own emotion regulation and the means of communication from nonverbal 
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to verbal communicative skills. The parent’s own emotional abilities are significant 
in directing the socioemotional development of the child, and thus, alexithymic traits 
should be considered as a potential risk factor for suboptimal parenting, and studies 
exploring the possible association are needed.  
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3 Aims 

The aim of this thesis was to extend the knowledge on alexithymic traits and their 
possible association with early parenting. Since there is only a small number of 
studies regarding parental alexithymia, this thesis aims to fill the gap in both research 
on alexithymia and in the field of parenting. Moreover, this thesis aims to increase 
the knowledge on fathers’ parenting abilities. The specific aims were: 

1. To investigate whether parental alexithymic traits were associated with the 
parent’s ability for reflective functioning with the infant (Study I). 

2. To investigate the possible association between parental alexithymic traits and 
the parent’s ability to develop an early connectedness with the infant, i.e., 
early postpartum bonding (Study II).  

3. To examine observed mother’s caregiving behaviour in light of alexithymic 
traits and the possible associations between alexithymia dimensions and 
dimensions of caregiving behaviour (Study III).  
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4 Materials and Methods 

4.1 Study design and participants - FinnBrain Birth 
Cohort Study 

The present study is based on the FinnBrain Birth Cohort Study (www.finnbrain.fi), 
a prospective cohort established to explore the effects of prenatal and early life 
exposures on child brain development, health and wellbeing (Karlsson et al., 2018). 
The main objective of FinnBrain is to investigate the effect of genetic and 
environmental factors on early programming of the brain, emotional and stress 
experiences, and adaptation. It is a cross-disciplinary study including, e.g., 
psychiatry, psychology, molecular genetics, brain imaging and sociology as the core 
disciplines and consisting of numerous study methods including, e.g., 
questionnaires, imaging, biological samples, and observational studies.  

The study was first implemented in 2010. The birth cohort study population 
(overall n=3808 families) was recruited in the Turku region, Western Finland and 
from the Åland islands between December 2011 and March 2015. Expecting parents 
were initially recruited from maternity clinics during their first ultrasound visit at 
gestational week 12, the visit provided through public health care, free of charge to 
all expecting mothers. The participants were then followed through the pregnancy as 
well as after the birth. Self-assessment questionnaires were filled in at three time 
points during pregnancy, at gestational weeks 14, 24, and 34. After birth, the families 
were followed up with questionnaires, and some families were further recruited for 
sub-studies with e.g., pediatric visits, imaging studies, and observational studies.  

4.2 Subjects in Studies I-III 
In this study the focus was primarily in exploring parental alexithymic traits from 
the adults’ perspective among those mothers and fathers who participated in the 
FinnBrain Birth Cohort Study. The flowchart of data collection is presented in 
Figure 6. In Studies I and II we included all those mothers and fathers who had filled 
in the relevant questionnaires regarding alexithymic traits and the chosen main 
outcome variable (parental reflective functioning or postpartum bonding). In Study 
III we included those mothers who had filled in the relevant questionnaires and 
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participated in an observational study of mother-infant interaction at the FinnBrain 
Child Development and Parental Functioning Study visit. Thus, Study I included 
1882 mothers and 994 fathers and Study II included 1766 mothers and 905 fathers. 
Study III focused on mother-infant dyads and included 158 mothers. 

 
Figure 6.  Flowchart of time points of data collection in Studies I-III. 

Kajanoja et al. (2017) presented the results of attrition analysis regarding those 
participants who did not fill in the six-month questionnaire, including the TAS-20 
questionnaire (Study I–III). Non-participants were more often younger and male 
with a low educational level. They also presented with more depressive symptoms 
at the prenatal time point of the study (Kajanoja et al., 2017). Regarding the 
observational study (Study III), the mothers participating were more often highly 
educated and primiparous compared to those who were invited but did not participate 
(Hakanen et al., 2019). For a more detailed description of the cohort profile and the 
representativeness of the main cohort in comparison to the general population, please 
see Karlsson et al. (2018).  

The study samples of Studies I and II were quite similar, including both mothers 
and fathers and in regard to the descriptive sociodemographic characteristics of the 
participants. In Study III, there were many fewer mothers with a low level of 
education than in Studies I and II. The sociodemographic characteristics of 
participants in Studies I–III are presented in Table 1. In regard to other comparable 
variables, the distribution of age, gestational weeks and parity were very much alike 
in Studies I–III as presented in Table 2 in the Results. Most of the mothers were 
primiparous in all three studies. The vast majority of all participants were in a 
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relationship. Over 50% of mothers and fathers in all three studies fell into the 
monthly income class of €1501–€2500.  

Table 1.  Sociodemographic characteristics of participants in Studies I-III. 

 Study I Study II Study III 
Mothers 
n=1882 

Fathers 
n=994 

Mothers 
n=1766 

Fathers 
n=905 

Mothers 
n=158 

% M(SD) % M(SD) % M(SD) % M(SD) % M(SD) 
Age  30.2 

(4.7) 
 31.9 

(5.4) 
 30.7 

(4.4) 
 32.6 

(5.4) 
 31.0 

(5.0) 
Gwks  39.3 

(1.8) 
 39.7 

(1.9) 
 39.4 

(1.7) 
 39.4 

(1.6) 
 39.9 

(1.7) 
Educational level 
Low 
Middle 
High 

 
37.9 
29.1 
33.0 

 
 
 

 
48.9 
26.4 
24.7 

  
31.5 
30.4 
38.1 

  
42.0 
29.1 
28.9 

  
19.2 
41.0 
39.7 

 

Parity 
Primiparous 
Multiparous  

 
51.5 
48.5 

  
NA 
NA 

  
54.0 
46.0 

  
NA 
NA 

  
58.0 
42.0 

 

Monthly income 
≤ €1500 
€1501–€2500 
€2501–€3500 
≥ €3500 

 
36.0 
53.5 
9.2 
1.3 

  
18.6 
54.7 
22.5 
4.2 

  
35.8 
53.7 
9.2 
1.3 

  
18.9 
54.2 
22.8 
4.1 

  
15.4 
53.2 
28.8 
2.6 

 

Relationship 
status 
In partner 
relationship 
Divorced/separated 
Not in a 
relationship 

 
 
98.7 

 
0.3 
1.0 

  
 

99.3 
 

0.2 
 0.4 

  
 

98.8 
 

0.2 
0.9 

  
 

99.4 
 

0.2 
0.4 

  
 

96.7 
 

2.0 
1.3 

 

4.3 Questionnaires 

4.3.1 Alexithymic traits 
For measuring alexithymic traits we used the 20-item Toronto Alexithymia Scale 
(TAS-20). The TAS-20 has been proven to be reliable and valid instrument for 
measuring alexithymic traits (Bagby et al., 2020), and thus it is indeed one of the 
most-used assessment tools for this purpose in different languages and cultures. In 
this study we used the version that has been validated in the Finnish language by 
Joukamaa et al. (2001). TAS-20 is a self-report scale that consists of 20 items. All 
items are rated on a 5-point Likert scale of 1 (strongly disagree) to 5 (strongly agree), 
and the total score ranges from 20 to 100. TAS-20 can be used as a total score where 
a greater score indicates a higher level of the alexithymic traits. (Bagby et al., 1994a; 
Bagby et al., 1994b.) However, it also comprises the following three dimensions: 
Difficulty in Identifying Feelings (DIF), Difficulty in Describing Feelings (DDF) 
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and Externally Oriented Thinking (EOT) that can each be detected as a total score 
for the given dimension. The result can be interpreted accordingly to the total score 
of the whole scale: a greater score indicates a higher level of alexithymic traits in the 
given dimension. Usage of the dimensional approach enables the exploring of a more 
specific nature of alexithymic traits and their expression, as well as comparisons 
between the dimensions. In addition, there are established cut-off points for high 
(>60 points), moderate (52–60 points) and low (< 52 points) levels of alexithymic 
traits, and these cut-off points are drawn from the total score of the TAS-20 scale 
(Taylor et al., 1997).  

In Studies I–III alexithymic traits were measured at six months postpartum. 
TAS-20 was applied in these studies as a dimensional measure instead of a 
categorical approach. Thus, the total score of TAS-20 as well as its dimensions DIF, 
DDF and EOT were used in Studies I–III. 

4.3.2 Parental reflective functioning – PRFQ-Fi 
In this study, parental reflective functioning was measured with a 14-item self-report 
questionnaire, PRFQ-Fi, derived and adjusted from the original 39-item Parental 
Reflective Functioning Questionnaire (PRFQ) by Luyten et al. (2017). The original 
PRFQ is a self-report questionnaire that was designed to assess parental reflective 
functioning in parents up to the child’s age of five (Luyten et al., 2009 unpublished 
manuscript; Luyten et al., 2017). The measure used in this study, the PRFQ-Fi, was 
developed within the FinnBrain Birth Cohort Study especially for assessing PRF in 
the very early parenting phase (Pajulo et al., 2018). Each item of the scale is rated 
on a Likert-scale from 1 (strongly disagree) to 7 (strongly agree). Thus, the total 
score ranges from 14 to 98.  

The 14 items of the PRFQ-Fi include four factors: Factor 1 (F1) ‘Interest and 
curiosity in child’s individual mental states’, Factor 2 (F2) ‘Understanding the 
opaque nature of mental states’, Factor 3 (F3) ‘Appropriateness of reasoning about 
mental states underlying child’s reactions’, and Factor 4 (F4) ‘Acknowledging the 
uncertainty in interpreting child’s mental states’. Higher factor and total scale scores 
indicate higher levels of parental reflective functioning. The theoretical sum index 
score range for the total scale as well as the factors is 1–7. (Pajulo et. al., 2018.) 
Parental reflective functioning was measured at six months postpartum. PRFQ-Fi 
total score was used in Study I as a continuous variable.  

4.3.3 Postpartum bonding – PBQ 
The Postpartum Bonding Questionnaire (PBQ; Brockington et al., 2001; Brockington 
et al., 2006) is a 25-item self-report questionnaire designed to assess the quality of 
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early parental postpartum bonding. The PBQ is reportedly a valid and sensitive method 
for screening disturbances in the early parent-infant relationship (Garcia-Esteve et al., 
2015), and thus, it has been widely used in different studies (e.g., Moehler et al., 2006; 
Muzik et al., 2013). Despite the fact that the vast majority of the studies have been 
conducted among mothers, the PBQ has also been used as a measure among fathers 
(Bieleninik et al., 2021; Edhborg et al., 2005; Klemetti et al. 2018). The English 
version of the scale has been translated into Finnish according to the back translation 
method. However, the psychometric properties of the Finnish version of the PBQ have 
not yet been reported thoroughly. The PBQ has been used in population-based studies 
(e.g., Klemetti et. al, 2018; Nolvi et al., 2016; Rusanen et al., 2021).  

The scoring of the items ranges from 0 (‘never’) to 5 (‘always’), with the maximum 
total score for the PBQ being 125. A higher score indicates more problems in 
postpartum bonding. The original version includes four factors: ‘a general factor’ 
(Factor 1), ‘rejection and pathological anger’ (Factor 2), ‘anxiety about the infant’ 
(Factor 3) and ‘incipient abuse’ (Factor 4; Brockington et al., 2001; Brockington et al., 
2006). The PBQ total score and Factor 1 alone have both been reported as satisfactory, 
and therefore they both have widely been used to identify mothers with problematic 
bonding. In turn, Factors 2–4 has been shown unsatisfactory in performance as 
independent indicators of suboptimal bonding. Therefore, these factors are not used 
very commonly in research. In addition to using PBQ total score and its factors as 
continuous variables, there are established cut-off points for both the PBQ total score 
(cut-off point 26) as well as Factor 1 (cut-off point 12). The score exceeding the cut-
off point indicates potential bonding problems. (Brockington et al., 2001; Brockington 
et al., 2006.) In Study II, the PBQ total score was used as a continuous variable. The 
questionnaire data was collected at three months postpartum.  

4.3.4 Depressive symptoms – EPDS 
Depressive symptoms were measured at six months postpartum using the Finnish 
version of the Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987; 
Tamminen, 1990). The scale is reportedly a sensitive self-report measure for 
postpartum depressive symptoms, and thus, it has been widely used in various 
studies. The EPDS includes 10 items. Each item is rated on a scale of 0–3 with the 
total score ranging from 0 to 30 points. A higher score indicates more depressive 
symptoms. (Cox et al., 1987.) The EPDS can be used as a continuous variable but 
additionally, there are defined clinical cut-off points for possible depression (10–12) 
and possible severe depression (≥ 13). In this thesis, the EPDS was used as a 
continuous variable in all three studies. In Studies I and III, the EPDS scores 
collected at six months postpartum were used, and Study II used the EPDS scores 
collected at three months postpartum.  
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4.3.5 Anxiety symptoms - SCL-90 
Anxiety symptoms were measured with the 10-item anxiety subscale of the Finnish 
version of the Symptom Checklist 90 (SCL-90: Derogatis et al., 1973; Holi et al., 
1998). In this self-report questionnaire, the respondent is asked about anxiety 
symptoms experienced within the last month. All of the 10 items are rated with a 5-
point scale measuring distress from 0 (not at all) to 4 (extreme). Thus, the total score 
ranges from 0 to 40 points. A higher score indicates a higher level of anxiety 
symptoms. Again, the scale can be used as a continuous variable, but there are 
established cut-off points for significant anxiety symptoms (> 9 points; Derogatis et 
al., 1973; Holi et al., 1998). In this thesis, the SCL-90 anxiety subscale was used as 
a continuous variable in all three studies. In Study I and III, the SCL-90 anxiety scale 
scores collected at six months postpartum were used, and Study II used the SCL-90 
anxiety scale scores collected at three months postpartum. 

4.3.6 Sociodemographic factors 

Age 

Participants reported their age in the initial recruitment, when entering the FinnBrain 
Birth Cohort Study. Age was applied as a continuous control variable in all three 
studies.  

Length of gestation 

Data on gestational weeks at the time of birth were drawn from hospital records and 
complemented with data from the Medical Birth Register held by the National 
Institute for Health and Welfare (THL, 2021). Information of gestational weeks was 
used as a control variable in all three studies. 

Parity 

Information on parity was asked in the first trimester when entering the study. Parity 
was coded dichotomously as 1. Primiparous and 2. Multiparous and it was used as a 
control variable in all three studies. 

Educational level 

The information on educational level of the participating mothers and fathers was 
asked prenatally when entering the birth cohort study. Educational level was divided 
into three classes: 1) low: high school, vocational degree or lower education; 2) 
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middle: college degree or applied science degree; and 3) high: university education. 
Educational level was used as a control variable in all three studies. To be able to 
include educational level in the main analyses in Studies I and II, the variable was 
collapsed into a dichotomous form by combining college degree or applied science 
degree with university education as ‘high educational level’, leaving high school, 
vocational degree or lower education as one variable, ‘low educational level’. 

Monthly income 

Participants’ monthly income was asked when entering the birth cohort study. The 
level of monthly income in euros was divided into four different sub-classes: 1) very 
low <€1000; 2) low= €1001–€2000; 3) middle= €2001–€3000; and 4) high >€3000). 
Monthly income was used as a control variable in Study III. 

Relationship status 

Relationship status of the participants was asked in the first trimester when entering 
the study. It was divided into three classes: 1) married or in a registered relationship, 
2) not married, and 3) divorced or separated. The relationship status of the 
participating mothers was used as a control variable in Study III. 

Gender of the baby 

Gender of the baby was drawn from the Medical Birth Register held by the National 
Institute for Health and Welfare (THL, 2021), and it was used as a control variable 
in Study III.   

4.4 Observational method; maternal caregiving 
behaviour 

Maternal caregiving behaviour was assessed using the Emotional Availability Scale 
(EAS) 4th Edition. The EAS has been developed for observational studying of the 
parent-infant interaction. (Biringen et al., 1998; Biringen, 2008.) As a measure, the 
EAS aims to describe the overall quality of a parent-child relationship by reflecting 
both the parent’s as well as the child’s perspective (Saunders et., 2015). It includes 
four dimensions measuring the adult’s perspective (Sensitivity, Structuring, Non-
intrusiveness and Non-hostility) and two dimensions measuring the child’s side of 
the interaction (Child Responsiveness and Involvement).  

Sensitivity refers to the adult’s ability to create and maintain positive and 
emotionally responsive behaviour towards the child. Structuring reflects the adult’s 
ability to support the child’s individual learning processes by guiding and 
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maintaining contact with the child and simultaneously enabling the child to learn 
independently. Non-intrusiveness refers to the adult’s ability to let the child lead the 
play without the adult interfering, and to thus enhance the child’s independence in 
actions, whereas Non-hostility refers to the adult’s ability to regulate their own 
negative emotions during interaction. From the child’s perspective, Responsiveness 
reflects the child’s ability to be in contact with the adult and to enjoy the interaction, 
whereas Involvement reflects the actual initiatives to reach contact with the parent. 
(Biringen, 2008.) In Study III, we included the four dimensions measuring the 
parent’s perspective (Sensitivity, Structuring, Non-intrusiveness and Non-hostility).  

In the procedure, mother-infant interaction was observed in a 20-minute session 
of free play in a laboratory setting. The session was video-recorded for further 
analysis. In the beginning the mother and her infant were placed on a soft mat and 
provided with age-appropriate toys. The instructions given to the mother were: ‘This 
is a free-play time with your infant. You can use the toys, or you can play without 
the toys. Try to play with your infant as you normally would at home.’ 

Assessments of the recordings were conducted by a trained clinical psychologist 
or a psychology master’s student who did not take part in the interaction. The EAS 
coding was done by two blinded and reliable, trained coders in order to ensure the 
objectiveness and trustworthiness of the procedure. In the EAS, scores for each 
dimension ranges between 1 and 7, with scores from 1 to 2 indicating highly 
problematic, scores of 2.5–3.5 indicating detachment in mother-infant interaction 
and scores between 4 and 5 indicating somewhat problematic interaction. Scores 
between 5.5 and 7 are indicative of healthy interaction in the relationship (Biringen 
and Easterbrooks, 2012). 

The EAS has reportedly showed good short-term test-retest reliability and 
stability (Bornstein et al., 2012). However, for the child dimensions, the EAS has 
not been reported to be as stable and consistent in the short term (Endendijk et al. 
(2019). The long-term continuity between infancy and toddlerhood has been evident, 
even though maternal sensitivity, structuring and non-intrusiveness have been 
reported to develop over time (Bornstein et al., 2012). 

4.5 Statistical analyses 
All statistical analyses in all the studies were conducted using the IBM SPSS 
software (version 24 or 26). In all studies, the limit for statistical significance was 
set at p<0.05 (two-tailed), but additionally the significance level of p<0.001 was 
taken into account.  
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4.5.1 Initial analyses of Studies I–III 
Analyses in Studies I and II were performed separately for mothers and fathers. In 
Study III only mothers were included. All three studies (I–III) included similar steps 
of initial analyses before proceeding to the main analyses. Firstly, the normality of 
each continuous variable was assessed with the Shapiro-Wilk test, but also visually 
from histograms. The descriptives for parametric variables were means and standard 
deviations, and for non-parametric variables the descriptives used were medians and 
interquartile ranges. To evaluate the reliabilities and internal consistencies of each 
continuous variable used in Studies I–III, Cronbach’s alphas were calculated.  

Studies I–III included correlation analyses conducted between the independent 
and dependent variables, and because in all three studies some of the variables were 
non-normally distributed, the method of choice was Spearman’s correlation. The 
variables entered in the correlation analyses in each study are declared in Figure 7. 
In Studies I–III the strengths of the correlations were interpreted with correlation 
coefficients in three levels (<0.5 for weak, 0.5–0.7 for moderate and >0.7 for strong 
correlation).  

 
Figure 7.  Variables entered in Spearman’s correlation analyses in Studies I-III. 
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Because Studies I–III all also included categorical variables, additional initial 
procedures and analyses were conducted to detect which of the variables should be 
entered in the main analyses. In Studies I and II, group comparisons according to the 
outcome variable (PRFQ-Fi total score; PBQ total score) were conducted with the 
independent samples t-test for parity and educational level. In Study III, categorical 
variables were explored with the Mann-Whitney U-test for dichotomous variables 
(parity and sex of the baby) and the Kruskal-Wallis test for those background 
variables that included more than two categories (educational level, monthly income 
and marital status). 

In addition, in Study I the TAS-20 total scores of the current study population 
were compared to those presented in general population studies for both mothers and 
fathers separately with the independent samples t-test. Cohen’s d values (Cohen, 
1988) were calculated to further evaluate the effect sizes.  

In Study II, independent sample t-tests were run to compare the means of 
mothers’ and fathers’ scores in DIF, DDF, EOT and PBQ total scores. Again, effect 
sizes were evaluated with calculating Cohen’s d. In both Studies I and II, the effect 
sizes were evaluated in three levels (small ≥0.2, medium ≥0.5 and large ≥0.8).  

4.5.2 Main analyses 

4.5.2.1 Study I 

Multiple linear regression analyses were conducted to explore the associations more 
deeply between alexithymic traits, parental reflective functioning and the associated 
background factors. The analyses were conducted in two steps. Initially the TAS-20 
total score was entered in the model in Step 1, but not the individual alexithymia 
dimensions, to detect whether alexithymic traits in general were associated with 
parental reflective functioning in the regression model. Because the association 
between the TAS-20 total score and PRFQ-Fi total score was detected in Step 1, the 
analyses proceeded to Step 2 with taking separate alexithymia dimensions into 
account instead of the TAS-20 total score. Additionally, other independent variables 
entered in the models were those detected to significantly correlate with PRFQ-Fi 
total score. Thus, the analyses included independent variables for age, educational 
level, parity, TAS-20 (Step 1) and alexithymia dimensions of DDF and EOT (Step 
2) for mothers. Accordingly, the analyses for fathers included independent variables 
for EPDS, SCL-90 and TAS-20 (Step1) and alexithymia dimensions of DIF, DDF 
and EOT (Step 2). To carefully evaluate the suitability of the regression analyses 
also conducted with non-normally distributed variables, assumption testing was 
performed, including assessment of multicollinearity (variance inflation factor, VIF) 
and scatterplots. 
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4.5.2.2 Study II 

In Study II, hierarchical regression analysis was the method chosen to explore the 
more specific associations between alexithymic traits and postpartum bonding. 
Regression analyses were performed stepwise, and in all analyses PBQ total score 
was the dependent variable. In the regression model including mothers, the 
covariates of EPDS and SCL-90 were entered first in Step 1, educational level and 
parity in Step 2, and finally, the TAS-20 dimensions DIF and DDF in Step 3. In the 
regression model including fathers, covariates EPDS and SCL-90 were entered first 
in Step 1, educational level in Step 2 and TAS-20 dimensions DIF, DDF and EOT 
in Step 3.  

Again, careful consideration of the suitability of the models with inclusion of 
non-normally distributed variables was assessed by assumption testing. No 
multicollinearity was observed by the variance inflation factor (VIF), and a linear 
relationship between the dependent and independent variables was detected by visual 
evaluation of scatterplots. 

4.5.2.3 Study III 

In Study III, four different models were built using the General Linear Model (GLM) 
to explore the associations between different TAS scores and EAS dimensions 
(Sensitivity, Non-intrusiveness and Non-hostility) and potential confounding 
factors. In Model 1, the association between Sensitivity and TAS-20 total score was 
explored by controlling for educational level. Similarly, in Model 2, the association 
between Sensitivity and DDF was explored by controlling for maternal educational 
level. In Model 3, the association between Non-hostility and EOT was explored, but 
no background factors were included due to lacking associations in the initial 
analyses. Lastly, in Model 4, the association between Non-intrusiveness and TAS-
20 total score was explored and maternal depressive symptoms, parity and 
educational level were controlled for. To evaluate the magnitude of the association 
we calculated the effect sizes by partial eta squared with three levels: small (0.01), 
0.09 (medium) and 0.25 (large). As in Studies I and II, there were non-normally 
distributed variables entered in the final analyses. The suitability of GLM was 
evaluated by careful exploration of distribution of residuals of each model. 

4.6 Ethical considerations 
Written consent was collected from each adult participant of the FinnBrain Birth 
Cohort Study. In the recruitment process the parents also gave written consent on 
behalf of their child regarding the studies that were conducted during pre- and 
postnatal phases as well as in early childhood. According to the study protocol of the 
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FinnBrain Birth Cohort Study, the children are asked to give their own written 
consent later at an appropriate age and developmental phase, at approximately 7–8 
years old. During the recruitment process the subjects were informed that 
participation is voluntary, that interrupting or declining the study is possible at any 
phase, and that it will not have any consequences on their future treatment or health 
care service use. Separate consents were asked for each type of data collection. The 
study protocol was approved by the Ethics Committee of the Hospital District of 
Southwest Finland. 
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5 Results 

5.1 Characteristics of the main variables in Studies 
I-III 

The study samples of Studies I–III were quite similar to each other (see Table 1 in 
section 4.2). The descriptives of the main study variables in Studies I–III are 
displayed in Table 2. The overall levels of alexithymic traits among mothers were 
very similar across Studies I–III, and among fathers across Studies I and II. Fathers 
had higher total scores of alexithymic traits than mothers in both Studies I and II 
with a statistically significant difference (e.g., Study I: t(2875)=-8.91, p<.001, 
d=0.33 ). However, the effect size was small. In addition, in Study I, fathers had 
lower levels of PRFQ-Fi total scores than mothers with a statistically significant but 
small difference (t(1918)= 6.71, p<0.001, d=0.31).  In Study II, mothers had 
significantly higher mean scores of DIF (t(2879)=4.03, p<0.001, d=0.16) compared 
to fathers. In contrast, mothers had significantly lower mean scores of DDF 
(t(1807)=-9.53, p<0.001, d=0.38) and of EOT (t(2882)=-14.95, p<0.001, d=0.58) 
than fathers. Furthermore, in Study II, fathers had higher levels of PBQ total scores 
than mothers (t(1941)=-9.55, p<0.001, d=0.43) indicating more problems in 
postpartum bonding. The distribution of depression and anxiety symptoms of 
participants in all three studies were very similar.  

The internal consistencies were good for the TAS-20 total score in Studies I–III. 
For DIF the internal consistency was good, acceptable for DDF in Studies I–III and 
questionable for EOT in Studies I-III. The internal consistencies for PRFQ-Fi total 
score were questionable for mothers (α =0.68) and for fathers (α =0.67) in Study I. 
In Study II, the internal consistencies for the PBQ total score were good both for 
mothers (α=0.86) and fathers (α=0.90). In Study III, the internal consistencies were 
good for Sensitivity (α=0.84) and Non-intrusiveness (α=0.83), acceptable for 
Structuring (α=0.77), and questionable for Non-hostility (α=0.63). In addition, the 
inter-rater reliabilities (Cohen’s kappa) were substantial for all the EAS dimensions: 
Sensitivity (0.80), Structuring (0.72), Non-intrusiveness (0.85) and Non-hostility 
(0.70). In all three studies I–III, the internal consistencies for EPDS and SCL-90 
anxiety subscale were good. 
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Table 2.  Descriptives of the main study variables of Studies I-III. 

TAS-20= the 20-item Toronto Alexithymia Scale, DIF = Difficulty Identifying Feelings, DDF = 
Difficulty Describing Feelings, EOT = Externally Oriented Thinking, PRFQ-FI = Parental Reflective 
Functioning Questionnaire – Finnish version, F1 = Interest in child mental states, F2 = Opacity of 
child mental states, F3 =Appropriate reasoning about child mental states, F4 = Uncertainty of child 
mental states, PBQ = Postpartum Bonding Questionnaire, EAS = Emotional Availability Scale, 
EPDS = Edinburgh Postnatal Depression Scale, SCL-90 = Symptom Checklist, anxiety subscale. 

5.2 Correlation analyses  
Alexithymic traits as the TAS-20 total score were significantly correlated with 
parental reflective functioning (PRFQ-Fi total score) in mothers (ρ= −0.17, p< 0.001) 
as well as in fathers (ρ= −0.28, p< 0.001). Higher alexithymic traits indicated a lower 
level of parental reflective functioning. Additionally, all the three TAS-20 
dimensions (DIF, DDF and EOT) were significantly correlated with parental 
reflective functioning among fathers, whereas only DIF and EOT were significantly 
correlated with PRFQ-Fi total score among mothers.  

Similarly, alexithymic traits as the TAS-20 total score were correlated with 
postpartum bonding (PBQ total score) in mothers (ρ=0.23, p<0.001) and fathers 
(ρ=0.33, p<0.001). Thus, higher levels of alexithymic traits were associated with 
more problems in postpartum bonding. The strengths of correlations are presented 
more closely in Table 3. Paternal symptoms of depression and anxiety were 
correlated with PRFQ-Fi total score and PBQ total score, whereas maternal 
symptoms of depression and anxiety were correlated with PBQ-total score, but not 
PRFQ-Fi total score. 

 Study I Study II Study III 
 Md(IQR) Md(IQR) Md(IQR) 
 Mothers Fathers Mothers Fathers Mothers 
TAS-20 
DIF 
DDF 
EOT 

39.00 (12.00) 
11.00 (6.00) 
9.00 (5.00) 
19.00 (5.00) 

42.00 (13.00) 
10.00 (5.00) 
10.00 (6.00) 
21.00 (6.00) 

39.00 (12.00) 
11.00 (6.00) 
9.00 (5.00) 
19.00 (5.00) 

42.00 (13.00) 
10.00 (5.00) 
10.00 (6.00) 
21.00 (6.00) 

39.00 (14.00) 
11.00 (7.00) 
9.00 (6.00) 
18.00 (6.00) 

PRFQ-Fi 
F1 
F2 
F3 
F4 

5.27 (0.67) 
6.20 (1.20) 
4.67 (2.00) 
6.33 (1.33) 
4.33 (1.33) 

5.12 (0.72) 
5.80 (1.40) 
4.67 (1.67) 
6.00 (1.67) 
4.33 (1.33) 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

PBQ - - 8.00 (8.00) 9.00 (11.00) - 
EAS 
Sensitivity 
Structuring 
Non-
intrusiveness 
Non-hostility 

 
- 
- 
- 
 
- 

 
- 
- 
- 
 
- 

 
- 
- 
- 
 
- 

 
- 
- 
- 
 
- 

 
5.50 (2.00) 
5.00 (2.00) 
6.00 (2.50) 
 
6.00 (2.00) 

EPDS 4.00 (6.00) 2.00 (4.00) 3.00 (6.00) 2.00 (4.00) 4.00 (7.00) 
SCL-90 1.00 (4.00) 1.00 (4.00) 1.00 (4.00) 1.00 (3.00) 2.00 (5.00) 
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Table 3.  Spearman’s correlations from questionnaire data: associations between maternal and 
paternal alexithymic traits and parental reflective functioning and postpartum bonding, 
as well as selected covariates. 

 Parental reflective functioning  
(PRFQ-Fi total score) 

Postpartum bonding  
(PBQ total score) 

 Mothers (ρ) Fathers (ρ) Mothers (ρ) Fathers (ρ) 
TAS-20 -.17** -.28** .23** .33** 
DIF -.04 -.12** .33** .34** 
DDF -.08* -.17** .25** .30** 
EOT -.24** -.32** -.02 .15** 
Age .05* .03 -.03 .02 
Gwks .03 -.03 -.004 -.003 
EPDS -.02 -.11** .44** .42** 
SCL-90 -.003 -.11* .38** .39** 

*p<0.05, **p<0.001 
TAS-20= the 20-item Toronto Alexithymia Scale, DIF = Difficulty Identifying Feelings, DDF = Difficulty 
Describing Feelings, EOT = Externally Oriented Thinking, PRFQ-FI = Parental Reflective Functioning 
Questionnaire – Finnish version, PBQ = Postpartum Bonding Questionnaire, EPDS = Edinburgh Postnatal 
Depression Scale, SCL-90 = Symptom Checklist, anxiety subscale, Gwks = Gestational weeks. 

The correlation analyses in Study III (Table 4) revealed that the maternal TAS-
20 total score was negatively correlated with the EAS dimensions Sensitivity (ρ=-
0.17, p=0.03) and Non-intrusiveness (ρ=-0.18, p=0.02). Furthermore, when 
exploring alexithymia dimensions, it was also found that maternal DDF was 
negatively correlated with Sensitivity (ρ=-0.17, p=0.04), whereas maternal EOT was 
negatively correlated with Non-hostility (ρ=-0.16, p=0.047). Maternal anxiety 
symptoms did not correlate with any of the EAS dimensions. However, depressive 
symptoms correlated negatively with Structuring and Non-intrusiveness.  

Table 4.  Spearman’s correlations (ρ) between maternal alexithymic traits and observed 
dimensions of caregiving behaviour as well as selected covariates. 

 1 . 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 
1. Sensitivity 
2. Structuring 
3. Non-intrusiveness 
4. Non-hostility 
5. TAS-20 
6. DIF 
7. DDF 
8. EOT 
9. SCL-90 
10. EPDS 
11. Age 
12. Gwks 

 
.70** 
.48** 
.60** 
-.17* 
-.15 
-.17* 
-.13 
-.12 
-.15 
.04 
-.74 

 
 
.35** 
.38** 
.13 
-.12 
-.13 
-.10 
-.05 
-.16* 
.13 
-.09 

 
 
 
.45** 
-.18* 
-.14 
-.13 
-.16 
-.15 
-.19* 
.06 
.10 

 
 
 
 
-.14 
-.11 
-.08 
-.16* 
-.09 
-.15 
.03 
.04 

 
 
 
 
 
.79** 
.86** 
.66** 
.48** 
.54** 
-.10 
-.01 

 
 
 
 
 
 
.62** 
.21* 
.62** 
.64** 
-.09 
.00 

 
 
 
 
 
 
 
.41** 
.43** 
.46** 
-.12 
-.03 

 
 
 
 
 
 
 
 
.70 
.25 
.28 
.71 

 
 
 
 
 
 
 
 
 
.73** 
-.19* 
.03 

 
 
 
 
 
 
 
 
 
 
.10 
.25 

 
 
 
 
 
 
 
 
 
 
 

-.09 
*p<0.05, **p<0.001 
TAS-20 = the 20-item Toronto Alexithymia Scale, DIF = Difficulty Identifying Feelings, DDF = 
Difficulty Describing Feelings, EOT = Externally Oriented Thinking, SCL-90 = Symptom Checklist, 
anxiety subscale, EPDS = Edinburgh Postnatal Depression Scale, Gwks = Gestational weeks. 
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5.3 Regression analyses and the main findings of 
Studies I-III 

The main associations found between maternal and paternal alexithymic traits and 
parental dimensions of reflective functioning, postpartum bonding and caregiving 
behaviour are presented in Figure 8. As shown, alexithymic traits were indeed associated 
with all three dimensions of parenting, but there were differences in which alexithymia 
dimensions were mostly associated with the given outcome explored. Interestingly, there 
were differences in the patterns of how alexithymia dimensions were linked with 
parental reflective functioning and postpartum bonding in mothers and fathers.  

 
Figure 8.  Main findings of the associations between alexithymic traits and parenting in Studies I-

III. 

5.3.1 Parental alexithymic traits and parental reflective 
functioning 

Regression analyses were conducted to explore the association between alexithymic 
traits and parental reflective functioning in both mothers and fathers while 
controlling for correlated covariates. The results are displayed for Steps 1 and 2 for 
mothers and fathers in Table 5. Step 1 with the TAS-20 total score revealed that 
alexithymic traits indeed remained significantly associated with PRFQ-Fi total 
scores even when controlling for education and parity among mothers and for 
education, depression and anxiety symptoms among fathers. Furthermore, Step 2 
indicated that EOT was the alexithymia dimension most strongly associated with the 
PRFQ-Fi total score both among mothers (β1=-0.03, p<.001) and also fathers (β1=-
0.04, p<.001). Secondary to the initial aim of the analyses, it was found that higher 
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educational level was significantly associated with higher parental reflective 
functioning in both mothers and fathers. In addition, primiparity was associated with 
higher parental reflective functioning. Depression and anxiety symptoms did not 
show significant associations with PRFQ-Fi total score in the regression models.  

Table 5.  Multiple linear regression models (Steps 1 and 2) exploring the association between 
maternal and paternal alexithymic traits and parental reflective functioning and 
correlated covariates. 

Mothers     Fathers     
 B β t p  B β t p 
Step 1 
Constant 
Age 
Education 
Parity 
TAS-20  

 
5.39 
.01 
.12 
-.13 
-.01 

 
 
.04 
.11 
-.13 
-.14 

 
50.91 
1.56 
4.27 
-5.31 
-5.93 

 
<.001 
.12 
<.001 
<.001 
<.001 

Step 1 
Constant 
Education 
EPDS 
SCL-90 
TAS-20 

 
5.71 
.11 
.004 
-.004 
-.02 

 
 
.10 
.03 
-.03 
-.28 

 
64.52 
3.11 
.55 
-.62 
-7.78 

 
<.001 
.002 
.58 
-.54 
<.001 

Step 2 
Constant 
Age 
Education 
Parity 
DDF 
EOT 

 
5.56 
.01 
.09 
-.13 
.001 
-.03 

 
 
.05 
.08 
-.12 
.01 
-.22 
 

 
53.14 
1.95 
3.22 
-5.08 
.38 
-8.95 

 
<.001 
.05 
.001 
<.001 
.70 
<.001 

Step 2 
Constant 
Education 
EPDS 
SCL-90 
DIF 
DDF 
EOT 

 
5.95 
.08 
-.003 
-.01 
-.003 
-.003 
-.04 

 
 
.07 
-.02 
-.07 
-.03 
-.02 
-.30 

 
61.536 
2.267 
-.49 
-1.702 
-.57 
-.59 
-8.884 

 
<.001 
.02 
.63 
.09 
.57 
.56 
<.001 

Step 1: R2  = .06, Adj. R2 =.05; F (p) = 26.27 
(<.001); SE Est. = .51 
Step 2: R2  = .08, Adj. R2 = .08; F (p) = 32.13 
(<.001); SE Est. = .50 

Step 1: R2 = .10, Adj. R2= .09; F (p) = 
24.95(<.001); SE Est. = .53 
Step 2: R2 =.13, Adj. R2.12; F (p) = 23.10 
(<.001); SE Est. =.52 

TAS-20=the 20-item Toronto Alexithymia Scale, DIF=Difficulty identifying Feelings, DDF=Difficulty 
Describing Feelings, EOT=Externally Oriented Thinking, EPDS= Edinburgh Postnatal Depression 
Scale, SCL-90 Symptom Checklist, anxiety subscale. 

5.3.2 Parental alexithymic traits and postpartum bonding 
The results of hierarchical multiple regression analyses for mothers and fathers are 
presented in Table 6. Alexithymia dimension DIF was found to significantly 
associate with PBQ total score (β= 0.09, p<0.002) among mothers, even when 
controlled for associated covariates. Among fathers, all three alexithymia 
dimensions remained positively associated with PBQ total score when controlled for 
associated covariates in the regression model. More closely, EOT had the strongest 
impact on the model (β=0.11, p=0.001). More moderate, but still significant, impacts 
were found for DIF (β=0.08, p=0.046) and DDF (β=0.08, p=0.04). 

Regarding the covariates, depressive symptoms remained significantly 
associated with the PBQ total score both for mothers (β=0.40, p<0.001) and fathers 
(β=0.32, p<0.001). In addition, a sociodemographic background factor, educational 
level, remained significantly associated with PBQ total score among mothers (β= 
0.14, p<0.001), and fathers (β=0.12, p<0.001).  
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Table 6.  Hierarchical multiple regression models for predictors of the total score of Postpartum 
Bonding Questionnaire among mothers and fathers. 

Mothers Fathers 
Model b SE (b) β b SE(b) β 
Step 1 
Constant 
EPDS 
SCL-90 
 

 
 5.51 
0.69 
0.20 

 
0.20 
0.05 
0.05 

 
 
0.41** 
0.11** 

 
7.98 
0.94 
0.13 

 
0.36 
0.11 
0.10 

 
 
0.38** 
0.05 

Step 2 
EPDS 
SCL-90 
Education 
Parity 
 

   
0.71 
0.20 
1.78 
-1.08 

       
0.05 
0.05 
0.29 
0.27 

         
 0.43** 
0.11** 
0.13** 
-0.09** 

         
0.94 
0.14 
1.55 
- 

        
0.11 
0.10 
0.53 
- 

        
0.38** 
0.06 
0.09* 
- 

Step 3 
EPDS 
SCL-90 
Education 
Parity 
DIF 
DDF 
EOT 
 

 
0.67 
0.15 
1.86 
-1.09 
0.13 
0.05 
- 

 
0.05 
0.05 
0.29 
0.27 
0.04 
0.05 
- 

 
0.40** 
0.09* 
0.14** 
-0.09** 
0.09* 
0.03 
- 

 
0.77 
0.10 
2.14 
- 
0.17 
0.17 
0.21 

 
0.11 
0.10 
0.53 
- 
0.09 
0.08 
0.06 

 
0.32** 
0.04 
0.12** 
- 
0.08* 
0.08* 
0.11* 

 
R² = 0.240 for Step 1 
ΔR² = 0.262 for Step 2  
ΔR² = 0.270 for Step 3  
** p<0.001, *p<0.05 

 
R² = 0.178 for Step 1 
ΔR² = 0.183 for Step 2  
ΔR² = 0.214 for Step 3 
** p<0.001, *p<0.05 

DIF= Difficulty Identifying Feelings, DDF= Difficulty Describing Feelings, EOT = Externally Oriented 
Thinking, PBQ = total score of the Postpartum Bonding Questionnaire, EPDS = Edinburgh Postnatal 
Depression Scale, SCL-90 = Symptom Checklist, anxiety subscale. 

5.3.3 Maternal alexithymic traits and caregiving behaviour 
Four different models using GLM were formed in order to explore the association 
between alexithymic traits and caregiving behaviour. The results are presented in 
Table 7. A significant negative association was found between Sensitivity and TAS-
20 total score in Model 1 (p=0.034, η2p=0.029) and DDF in Model 2 (p=0.044, 
η2p=0.026) when controlled for maternal educational level. In addition, EOT was 
negatively associated with Non-hostility (p=0.030, η2p=0.030). GLM’s were also 
conducted for Non-intrusiveness and TAS-20 total score, but a significant 
association between the variables was not found. 
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Table 7.  Associations between maternal alexithymic traits and the Emotional Availability scales 
Sensitivity, Non-hostility and Non-intrusiveness with associated covariates. 

 F p (η2p) R2 Adj. R2 
Model 1 – Sensitivity  
Corrected Model Predictor 
TAS-20 total score 
Educational level 

 
5.340 
4.570 
4.060 

 
.002 
.034 
.019 

 
.095 
.029 
.051 

.095 .077 

Model 2 – Sensitivity  
Corrected Model Predictor 
DDF 
Educational level 

 
5.178 
4.117 
4.026 

 
.002 
.044 
.020 

 
.093 
.026 
.050 

.093 .075 

Model 3 – Non-Hostility  
Corrected Model Predictor 
EOT 

 
4.790 
4.790 

 
.030 
.030 

 
.030 
.030 

.030 .024 

Model 4 – Non-Intrusiveness  
Corrected Model Predictor 
TAS-20 total score 
EPDS 
Parity 
Educational level 

 
3.053 
.460 
.529 
3.383 
3.668 

 
.012 
.499 
.468 
.068 
.028 

 
.093 
.003 
.004 
.022 
.047 

.093 .062 

TAS-20 = the 20-item Toronto Alexithymia Scale, DDF = Difficulty Describing Feelings, EOT = 
Externally Oriented Thinking, EPDS = the Edinburgh Postnatal Depression Scale. 
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6 Discussion 

6.1 Main findings 

6.1.1 Associations between alexithymic traits and parental 
reflective functioning (Study I) 

Study I focused on exploring the association between parents’ alexithymic traits and 
parental reflective functioning. For instance, it was found that higher total scores on 
the TAS-20 were associated with lower total scores on the PRFQ-Fi among both 
mothers and fathers. Within the dimensional exploration, it was found that Externally 
Oriented Thinking (EOT) was the alexithymia dimension that had the strongest 
association with the reflective abilities of mothers and fathers. It is described quite 
extensively within parenting research that reflective functioning, also within the 
context of parenting, is depended on a parent’s emotion regulation (Fonagy et al., 
2012; Schultheis et al., 2019). Accordingly, as presented, alexithymic traits are also 
linked with altered emotion regulation (Luminet et al., 2006; Swart et al., 2009; 
Vermeulen et al., 2006), and thus deficits in emotion regulation might very well 
serve as one explanation for the relation between alexithymic traits and parental 
reflective functioning.  

In more detail, as the EOT is reported to associate with deficits in automatic and 
further controlled attention (Luminet et al., 2021), it could be that the demands on 
cognitive abilities for keeping attention on an infant’s yet undeveloped and rapidly 
changing emotional signalling might be too overwhelming for a parent with a 
significant tendency for externally oriented and concrete cognitive style. Because a 
correlational association between a parent’s alexithymic traits was detected 
especially for the parental reflective functioning factors ‘Interest and curiosity in the 
child’s individual mental states’ and ‘Appropriateness of reasoning about mental 
states underlying the child’s reactions’, it might be that less interest in a child’s 
mental states could actually be a representation of weaker attention. When the parent 
does not have sufficient ability to keep attention on interpreting the child’s mental 
states, it is understandable that the conclusions on the reasoning underlying the 
child’s mental states and thus, signalling, could later on also be less accurate and 
appropriate.  
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From the cognitive approach, attention and thus learning and memory are firmly 
linked together. EOT is reportedly associated with altered memory functions and 
especially difficulty in memorizing emotional stimuli (Luminet et al., 2021b). As 
parenthood and interaction with the infant, a whole new person, is basically getting 
to know and understand another, it could be that a parent with alexithymic traits 
might have increased difficulty in practice to learn and memorise the emotional cues 
of an infant and how best to respond to their needs. Because an infant’s development 
is fast and diverse within the first year of life (Zubler et al., 2022), it is challenging 
for any parent to keep up with such frequently changing needs. For a parent with a 
high level of external orientation, it might be even more difficult.  

6.1.2 Parental alexithymic traits and postpartum bonding 
(Study II) 

Study II explored the relation between parental alexithymic traits and postpartum 
bonding with the infant. In both mothers and fathers, a significant association was 
indeed detected, but the alexithymia dimensions most responsible for the association 
were different for mothers versus fathers. Weaker maternal postpartum bonding was 
best explained by Difficulty Identifying Feelings (DIF) whereas weaker paternal 
postpartum bonding was best explained by EOT.  

When talking about postpartum bonding, we refer to the emotional 
connectedness a parent feels towards an infant. To feel something requires awareness 
of the emotional state, meaning that a person is able to identify and to some extent 
name or describe the emotions experienced. Thus, it seems logical that difficulties 
in identifying the feelings and moreover the underlying emotional states are linked 
with experiencing an emotional connection, a bond, with the infant. Deficits in 
detecting, describing and naming the emotions felt could be explained by reduced 
emotional language. As described, altered emotional language is reportedly more 
common in individuals with alexithymic traits compared to those without significant 
alexithymic traits (Jelinek et al., 2010; Luminet et al., 2021b; Parker et al., 2000; 
Vanheule et al., 2011), and DIF especially is most commonly reported to explain the 
association. Among mothers, the relation between higher levels of DIF with weaker 
postpartum bonding could be partly explained by the deficits in emotional language.  

This is not, however, a straightforward explanation among fathers for whom 
EOT presented with the strongest explanatory effect for the association. For fathers 
there might indeed be more practical reasons underlying the weaker postpartum 
bonding. Firstly, it should be acknowledged that mothers have a certain lead in the 
formation of the emotional connectedness with the child due to carrying the baby 
throughout pregnancy for nine months. Mothers typically start to form 
representations of the baby and themselves as mothers in the very early phases of 
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pregnancy (Guyon-Harris et al., 2020). Fathers may not start to develop the 
emotional bond more strongly until in later in the postpartum period. Therefore, 
fathers may start getting to know the infant with more occupation and attention 
towards their external and concrete needs before proceeding to the more emotionally 
‘wired’ relation to the infant.  

In general, a parent’s difficulties in identifying their own emotions towards the 
child and concentrating on fulfilling concrete needs with less attention to the 
emotional connectedness may lead to a situation where the parent’s and infant’s 
needs do not adequately meet. Specifically, the infant needs concrete care but also 
emotional interaction, whereas a parent with alexithymic traits might be more prone 
to concentrate on fulfilling the concrete needs instead of the emotional ones. 
Furthermore, when the parent has difficulty in fulfilling even the concrete needs due 
to the hardly understandable and still inconsistent signalling of the baby (which is 
the case for any parent), the parent’s need to feel successful in taking care of the 
baby is not easily reached. It becomes still more complicated when the infant is 
crying and fussy due to inadequate response to their emotional needs. In this case, 
both the parent and the infant are subject to a lack of positive feedback within the 
interaction. Furthermore, this discrepancy potentially increases the challenge for the 
parent to experience positive emotions towards the infant and, moreover, to develop 
and maintain an optimal postpartum bond. In conclusion, the formation of an 
emotional bond within the postpartum period can be delayed or especially 
challenging for parents with alexithymic traits and, in particular, for fathers 
compared to mothers due to the lead mothers have from the intense pregnancy 
period. 

6.1.3 Relations between maternal alexithymic traits and 
caregiving behaviour (Study III) 

In Study III the association between maternal alexithymic traits and caregiving 
behaviour was explored. As the main finding, a higher level of Difficulty Describing 
Feelings (DDF) was associated with less sensitivity in maternal caregiving behaviour 
whereas a higher level of EOT was associated with more hostile caregiving 
behaviour.  

Sensitivity in caregiving behaviour is closely linked with parental reflective 
ability, i.e., the skill to consider an infant as a thinking and feeling individual, that 
enables the parent to respond to the infant’s needs accurately and timely enough. In 
Study I, it was detected that parental alexithymic traits were associated with weaker 
reflective abilities, and therefore, the relation between these two may serve as a 
potential explanation for the association between alexithymic traits and caregiving 
behaviour as well. Correlational associations were found between all three 
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alexithymia dimensions, but EOT was the only dimension remaining a significant 
explanator to reflective functioning in Study I, not DDF, which seems to associate 
more strongly with sensitivity in caregiving behaviour in Study III.  

DDF is associated with altered emotion regulation (Luminet et al., 2021b) and 
may therefore be associated with caregiving behaviour through the mechanism of 
deficits in appraisal. DDF is reportedly associated with lower intensity of positive 
emotions (Fantini-Hauwel et al., 2015), which may influence an individual’s 
perception of what situations within an interaction are important, meaning a parent 
with higher level of DDF might not evaluate the interaction with the infant as 
pleasant and thus, important, whereas a parent without prominent DDF traits would. 
Moreover, this could lead to less effort in interpreting the infant’s cues and signals 
and thus more problems in accurately responding to the infant’s needs. It has been 
suggested that DDF would be linked to avoidance in negative situations (Luminet et 
al., 2004). This could become evident in less sensitivity in mother-infant interaction, 
if the parent is less emotionally available after situations linked to negative or 
stressful experiences and discomfort in social situations. The association between 
maternal alexithymic traits and weaker sensitivity has been reported previously also 
by Porreca et al. (2020). However, the association was diminished to a non-
significant level when controlling for depressive symptoms, and the study was 
conducted within mother-toddler dyads.  

Higher levels of EOT being associated with more hostile caregiving behaviour 
within mother-infant interaction is somewhat in line with previous findings 
indicating that EOT is linked with higher proneness for aggression and 
impulsiveness in social interaction (Edwards and Wupperman, 2017; Velotti et al., 
2016). However, such evidence in the context of parenting is still lacking. It is 
hypothesised that, again, emotion dysregulation could be the underlying mechanism. 
This is relevant because emotional dysregulation is likely to lead more often to 
behavioural responses instead of emotional ones (Edwards and Wupperman, 2017; 
Velotti et al., 2016), and individuals with alexithymic traits are reportedly prone to 
manifesting their emotions via behaviour instead of feeling them mentally, which 
would require sufficient cognitive processing of emotions (Luminet et al., 2021b). 
Hostile caregiving behaviour among mothers scoring high with EOT could indeed 
be a representation of a deficit in emotion regulation that furthermore leads to a 
defensive behavioural response in reacting to overwhelming situations with the 
infant. A weaker ability for parental reflective functioning may also be relevant 
concerning the association between EOT and hostility, since it is reported that 
mothers with a better capacity for parental reflective functioning are less hostile 
towards their 12-month-old infants compared to mothers with weaker reflective 
abilities (Lok and McMahon, 2006). 
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6.1.4 General remarks on the main findings 
In Studies I and II we had the opportunity to explore both mothers and fathers, which 
is a great benefit in the field of parenting research. Gender differences have also been 
reported regarding the prevalence of alexithymia (Franz et al., 2008; Mattila, 2009) 
and accordingly, in Studies I and II the level of alexithymia total scores was higher 
among fathers than mothers. Regarding the dimensions of parenting, mothers 
showed better parental reflective functioning abilities and stronger postpartum 
bonding than fathers, which is in concordance with previous literature (Benbassat 
and Priel, 2015; Bieleninik et al., 2021). The potential explanations for gender 
differences regarding reflective abilities and postpartum bond formation is, as 
Guyon-Harris et al. (2020) describe, that mothers start to develop representations of 
the baby and of themselves as a parent in very early stages of pregnancy. Being 
pregnant and giving birth are such extensive, physically and mentally capturing 
experiences that it is understandable that they might influence the parental capacity 
from very early on. Fathers are probably as capable in their reflective functioning 
and forming an emotional connectedness with the baby, but it could be that the 
development is not significantly enhanced until the baby is born.  

It should also be acknowledged that parental leave in Finland is still mostly spent 
by the mother, and mothers are seen as the primary caregivers (Gislason & Guðný, 
2011). However, a slight shift to a more equal distribution of parental leave is 
currently happening in the country. During the data collection for this study, the 
tendency was still that most of the mothers spent their maternal leave with the infant, 
at least for the first six months, during which the father typically spent first one to 
three weeks at home with the infant so that both parents were together at home. 
During the first months the infant is very attached and dependent on the mother, and 
the father does not necessarily have the room to interact with the infant as much as 
the mother (Premberg et al., 2008). In addition, mothers, as the expected primary 
caregivers and the ones spending the most time with the infant, are usually met in 
our health care systems as the parent to whom most of the information and education 
regarding child’s development as well as the mental and physical aspects of parental 
well-being is provided. Thus, it could be that fathers are not necessarily receiving 
enough knowledge and attention in the context of their parental role, which may later 
be reflected in the relationship they form with their infant. Moreover, the society’s 
expectations of the father’s more active role and contribution to parenting have 
increased, especially in recent years (Opondo et al., 2016). This is a positive direction 
of development, but it comes with the responsibility for the society to further develop 
and provide adequate support and knowledge for both mothers and fathers.  

Exploring parenting during the first year of the infant’s life is not an easy task. 
Much is dependent on the parent’s personality, previous experiences, mental and 
physical health, sleep deprivation and, in this context, also on partner support and 
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the family’s emotional climate, just to name a few factors. From the infant’s 
perspective, their developing temperament, sleeping patterns, quite common 
allergies and other somatic complaints, such as colic, may influence greatly the 
relationship between the parent and infant, especially during the first months. Thus, 
it is an indisputable fact that it is not possible to control for all the possible associated 
factors when exploring associations between certain hypothesised risk factors or 
explanators and parental dimensions. However, it is important to acknowledge that 
especially in the study design, which is cross-sectional, most probably some 
important covariates are lacking, the associations are not straightforward, and they 
do not provide absolute truths and answers. The complexity of the phenomena 
explored might be the reason why the magnitude of the associations found remained 
only small to moderate; so many factors potentially influence the relationship 
between a caregiver and infant that it is impossible to be able to control all of them. 
Within the given study population, the overall level of alexithymic traits was not 
very high; it could be that within a study population with higher levels of alexithymic 
traits, the association with parenting and its dimensions could also have been more 
evident through greater influence on emotion-linked interaction with the infant.  

6.2 Strengths and limitations 
As in any study, this one has several limitations that should be addressed. For 
instance, the study population in the FinnBrain Birth Cohort study and thus also 
within Studies I–III had a relatively low level of alexithymic traits in comparison to 
those reported previously in population-based studies (e.g., Franz et al., 2008; 
Salminen et al., 1999). It could be that a birth cohort study attracts more participants 
who are in steady relationships and particularly interested in children’s and their own 
well-being. Therefore, individuals with alexithymic traits who are reportedly more 
likely to have interpersonal problems and possibly less interest in exploring such 
things are not as likely to participate in such studies as likely as individuals without 
pronounced alexithymic traits. Thus, the relatively low level of alexithymic traits in 
this study population might be due to selection bias. However, there might also be 
benefits in a lower level of alexithymic traits when parenting abilities are studied in 
a context in which psychopathology is considered as a covariate but not the focus of 
the study. As presented, there are numerous potential confounding factors related to 
the context of early parenting, and thus, conducting a study within a relatively 
healthy general population sample enables less controlled factors to be considered. 
In addition, alexithymic traits are not considered as a pathology but a dimensional 
personality construct, and therefore, a convenience sample in studying alexithymic 
traits and parenting abilities could indeed be beneficial. A general population sample 
including participants quite engaged in the study serves as a good source for studying 
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subclinical traits in light of increasing knowledge for possible future preventive 
methods/interventions on families’ well-being. As described by Karlsson et al. 
(2018) the FinnBrain cohort population has been evaluated as representative even 
after loss of attrition.  

In addition, there was a relatively high number of participants in all Studies I–III 
who could be considered adequate in this context, especially regarding fathers’ 
participation as well as observational study. Studies I and II included mothers and 
fathers, but a limitation regarding the study population is that Study III included only 
mothers. Whereas inclusion of fathers can be considered a great strength in Studies 
I and II because the knowledge of paternal parenting abilities is still scarce, it would 
have been very interesting to include fathers in the observational study of caregiving 
behaviour. This is because father’s caregiving behaviour is not studied extensively 
enough and especially not with objective, observational methods. All in all, it could 
be considered that providing new information on any aspect of paternal parenting 
abilities contributes to filling the gap in parenting research.  

As a limitation of the study design, it could be discussed whether mothers and 
fathers should have been studied together and not separately. However, exploring 
some main gender differences regarding the alexithymia dimensions as well as 
parenting dimensions was possible by the combined section of the data. It was 
considered important to explore mothers and fathers separately also, to gain detailed 
information of the dimensionality of alexithymic traits in regard to parenting 
abilities. Thus, it was decided to conduct the main analyses separately for mothers 
and fathers. It should be noted that there were fewer fathers than mothers, and 
therefore, comparing the results between genders should be done with caution.  

Some critique could be directed to using self-reports in measuring phenomena 
like alexithymic traits, parental reflective functioning and postpartum bonding. It has 
been questioned whether self-reports are adequate measures for detecting problems 
in people’s own emotional abilities, such as alexithymic traits, since the deficit itself 
may influence the way a person reports to the questionnaire (Lane, 1997). Regarding 
usage of self-reports in measuring parental reflective functioning, there has been 
discussion on how much verbal abilities and educational level might affect 
performance in the self-report questionnaire (Shai and Belsky, 2011). However, 
TAS-20 has been the gold standard of measuring alexithymic traits for years and has 
repeatedly been shown as a reliable and valid measure (Bagby et al., 2020). 
Accordingly, questionnaires for measuring parental reflective functioning have been 
developed in large population studies and to date, are the most widely used methods 
for this purpose (Luyten et al., 2017; Pajulo et al., 2018). As studies focusing on 
alexithymic traits and parenting are still scarce and new to the field, it is important 
to carefully evaluate the performance of the measures used within this context in 
future studies.  
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In regard to the measures used, EOT showing only questionable internal 
consistency could influence the reliability of the measure. This should be noted when 
evaluating the associations between EOT and maternal and paternal reflective 
functioning in Study I, EOT and paternal postpartum bonding in Study II and EOT 
and maternal hostility in Study III. All in all, in Studies I–III the magnitude of 
associations found were small to moderate, and thus, further studies are definitely 
needed to deepen our understanding of alexithymic traits and emotion-linked 
parenting. Concerning the methods used, it is clearly a strength that in Study III 
maternal caregiving behaviour was evaluated by observational methods, thus 
improving the objectivity of the study.  

As a limitation it should be noted that Studies I–III were based on cross-sectional 
study designs and thus, were not able to establish causality of the associations found. 
In addition, in Study II postpartum bonding was measured at three months 
postpartum whereas alexithymic traits were measured at six months postpartum. 
This discrepancy is due to the fact that this was a secondary sub-study of a larger 
birth cohort population study. However, alexithymic traits are reportedly as 
relatively stable among adult populations (Hiirola et al., 2017) and even during 
pregnancy (Le et al., 2007).  

6.3 Clinical implications and future directions 
As this study serves to fill the gap in both alexithymia and parenting research, it is 
important to discuss the future directions and clinical implications related to the main 
findings of this study. Alexithymic traits as relatively common personality features 
can potentially influence more families than we know. Thus, better detection of 
mothers and fathers with alexithymic traits could provide a tool for preventive health 
care. The TAS-20 is a relatively short and easily administered questionnaire that 
could be used in maternity clinics and primary health care for a general population 
with the object of better identification of those parents who are potentially at risk for 
deficits in emotion-linked parenting.  

To date, no specific program has been developed for alexithymic traits. 
However, interventions for enhancing parenting abilities among the general 
population are a relatively new approach but have been reported to show promising 
results. For example, enhancing maternal sensitivity with video-feedback 
intervention has reportedly been beneficial (Alsancak-Akbulut et al., 2020), as has 
been a mentalisation-based program among first-time parents (Kalland et al., 2016; 
Sourander et al., 2021). Future studies are needed to assess whether it would be 
beneficial and effective to direct these kinds of parenting interventions specifically 
to parents with alexithymic traits. One still unsolved question is whether alexithymic 
traits need to be treated, and if so, what would be the method of choice. It is suggested 
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in the literature that even if one parent exhibits an optimal parenting style, it may 
very well prevent the development of alexithymic traits in the child (Kooiman et al., 
2004). Thus, the question is if an intervention were applied, to whom in the family 
it should be provided in order to gain the best results.  

In addition to the clinical implications related to the findings of this study, many 
future directions of the studies needed can be addressed. It would be interesting and 
improve our knowledge on parental alexithymic traits to study parent-infant dyads 
or even triads in the context of alexithymic traits and parenting. Since sensitivity 
especially in caregiving behaviour has been previously linked to parental reflective 
functioning ability, it could be that reflective functioning potentially mediates the 
relationship between parental alexithymia and weaker sensitivity. This hypothesis 
could be further tested in future studies by including mediation analyses. 

Furthermore, there is a lack of knowledge on the mechanisms underlying the 
associations between parental alexithymic traits and emotion-linked parenting. 
Depressive symptoms seem to be linked with both alexithymic traits and dimensions 
of parenting. Therefore, whether depressive symptoms are mediating the 
associations between alexithymic traits and parenting could be tested. In addition, as 
oxytocin is reportedly beneficial in many interrelational situations, possibly even in 
therapeutic processes (Quirin et al., 2014), and a key hormone in parenting (Feldman 
and Bakermans-Kranenburg, 2017), it could be considered a relevant focus of future 
studies in the context of parental alexithymic traits.  

As presented in section 2.2.5.2, numerous potential mechanisms in the interface 
of emotions and cognitions could hypothetically serve as explanations for the 
associations between alexithymic traits and parenting. In future studies these 
mechanisms should be further explored, especially by observational methods in, e.g., 
caregiving behaviour and verbal and nonverbal interaction. In this study we found 
gender differences between alexithymia dimensions and parenting dimensions, and 
thus it may be suggested that future studies on parental alexithymia should consider 
alexithymic traits dimensionally to increase our knowledge more profoundly.  
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7 Conclusions 

This study aimed to explore possible associations between parental alexithymic traits 
and emotion-linked parenting dimensions. Previous knowledge on parental 
alexithymia is scarce, and therefore this study aimed to fill the gap in both 
alexithymia and parenting research. The main findings of the current study imply 
that higher levels of both maternal and paternal alexithymic traits are indeed 
associated with weaker parental reflective functioning and more problems in 
postpartum bonding. In addition, maternal alexithymic traits were shown to associate 
with weaker sensitivity and higher hostility in maternal caregiving behaviour. 
Because research on these specific topics is greatly lacking, the findings of the 
current study cannot be reflected to previous knowledge in a straightforward manner. 
However, according to the results of this study, different dimensions of alexithymic 
traits were associated with different dimensions of parenting, implying that 
alexithymic traits should indeed be seen as dimensional personality constructs with 
different facets. Recent studies and reviews suggest that alexithymic traits lie at the 
interface of emotions and cognitions. Moreover, different potential mechanisms, 
e.g., altered emotion regulation, also underlying the association between alexithymic 
traits and parenting, are linked with specific dimensions of alexithymic traits (DIF, 
DDF and EOT). Therefore, it would be relevant to take different alexithymia 
dimensions into account in future studies and explore the mechanisms more closely. 
As a clinical implication, firstly better recognition of alexithymic traits could provide 
a tool to identify those families at risk for suboptimal parenting. Subsequently, 
possible future interventions and the question of whether alexithymic traits should 
be treated or whether the focus should be on enhancing parenting abilities remain to 
be solved in future studies.  
 



 

 83 

8 Acknowledgements 

Firstly, I want to express my gratitude to my supervisors Max and Noora. You have 
been so supportive and dedicated throughout this entire journey, and in moments of 
doubt you have made me believe in me and this project. You have given me such 
guidance on both academic and professional questions that I will be forever grateful. 
Max, all the way I have appreciated your ability to use your great sense of humour 
as a tool to calm me down when I had stress or doubts during the project, dilemmas 
with statistics and questions of phenomena that I had difficulties in understanding. It 
has made the journey lighter and kept up my will to continue exploring the scientific 
world.  

Professor Hasse Karlsson, thank you for giving me the opportunity to be part of 
the FinnBrain Study Group. During these years I have grown to understand the 
scientific world, and without the Finnbrain group I would not have learned nearly as 
much. A special mention should be given to Linnea Karlsson for sharp and valuable 
comments on my work, as well as supportive and kind feedback that has helped me 
in planning my future steps in research. Another special mention I would like to give 
is to Marjukka Pajulo. You have taught me a lot about parenting science and helped 
me navigate within this complex field. I want to also express genuine gratitude to all 
of my fellow researchers who have provided me with statistical guidance and 
thoughts about phenomena explored.  

Anu-Liisa and Riikka, as my follow-up committee, you have always been 
interested in my work and showed enthusiastic attitude in our yearly discussions. 
Each time we have met, I have felt like my thoughts and ideas are important and 
valuable, even as a junior researcher and clinician.  

I want to thank professors Kaija Puura and Hans Grabe for reviewing my thesis 
and for giving supportive feedback and important comments on my work. I also want 
to express gratitude to my opponent, highly valued professor Minna Valkonen-
Korhonen for careful reviewing of my thesis. 

Lastly, my deepest gratitude I want to express to my family and loved ones, 
especially my husband Niklas. You have never doubted me and my potential and 
you have always been eager to listen to my thoughts, problems and crazy ideas in 
each project I have ever engaged in. My warmest thanks and gratitude I should still 



Hanna Ahrnberg 

 84 

present to the true inspirations of my scientific work within the field of parenting: 
my lovely and amazing daughters Aino and Aada, who have taught me really 
everything I know about caregiving, parenthood and true, unconditional mother’s 
love. You are my everything and for you I want to do my best in learning the ways 
to make the world a place where every child will be seen and cherished like a 
treasure. 

7 October 2022 
Hanna Ahrnberg 

 
 



 

 85 

References 

Adamek, L., Nichols, S., Tetenbaum, S.P., Bregman, J., Ponzio, C.A. & Carr, E.G. (2011). Individual 
temperament and problem behaviour in children with autism spectrum disorders. Focus on Autism 
and Other Deevelopmental Disabilities, 26(3), pp. 173–183.  

Alsancak-Akbulut, C., Sahin-Acar, B. & Sumer, N. (2020). Effect of video-feedback intervention on 
Turkish mothers’ sensitivity and physical intrusiveness: a randomized trial. Attachment & Human 
Development, 4, pp. 1–20. 

Alexander, F. (1943). Fundamental concepts of psychosomatic research: psychogenesis, conversion, 
specificity. Psychosomatic Medicine, 5, pp. 205−210.  

Aoki, Y., Yahata, N., Watanabe, T., Takano, Y., Kawakubo, Y., Kuwabara, H., Iwashiro, N., Natsubori, 
T., Inoue, H., Suga, M., Takao, H., Sasaki, H., Gonoi, W., Kunimatsu, A., Kasai, K. & Yamasue, 
H. (2014).  Oxytocin improves behavioural and neural deficits in inferring others' social emotions 
in autism. Brain, 137(11), pp. 3073–86. 

Apfel, R.J. & Sifneos, P. (1979). Alexithymia: concept and measurement. Psychotherapy and 
Psychosomatics, 3281(4), pp. 180–190. 

Aust, S., Härtwig, E.A., Heuser, I., & Bajbouj, M. (2013). The role of early emotional neglect in 
alexithymia. Psychological Trauma-US, 5, pp. 225–232.  

Aust, S., Stasch, J., Jentschke, S., Härtwig, E., Koelsch, S., Heuser, I. & Bajbouj, M. (2014). Differential 
effects of early life stress on hippocampus and amygdala volume as a function of emotional 
abilities. Hippocampus, 24, pp. 1094–1101.  

Ayers, S., Wright, D.B. & Wells, N. (2007). Symptoms of post-traumatic stress disorder in couples 
after birth: association with the couple’s relationship and parent-baby bond. Journal of 
Reproductive and Infant Psychology, 25(1), pp. 40–50. 

Bagby, R., Parker, J., & Taylor, G. (1994a). The twenty-item Toronto Alexithymia Scale –I. Item 
selection and cross-validation of the factor structure. Journal of Psychosomatic Research, 38, pp. 
23–32.  

Bagby, R., Taylor, G., & Parker, J. (1994b). The twenty-item Toronto Alexithymia Scale II. 
Convergent, discriminant, and concurrent validity. Journal of Psychosomatic Research, 38, pp. 
33–40. 

Bagby, R., Taylor, G., Parker, J. & Dickens, S. (2006). The development of the Toronto Structured 
Interview for Alexithymia: item selection, factor structure, reliability and concurrent validity. 
Psychotherapy and Psychosomatics, 75(1), pp. 25–39.  

Bagby, R.M., Quilty, L.C., Taylor, G.J., Grabe, H.J., Luminet, O., Verissimo, R., Grootte, I.D. et al. 
(2009). Are there subtypes of alexithymia? Personality and Individual Differences, 47(5), pp. 413–
418. 

Bagby, R.M., Taylor, G.J. & Atkinson, L. (1988). Alexithymia: a comparative study of three self-report 
measures. Journal of Psychosomatic Research, 32(1), pp. 107–116. 

Bakan, A.B., Aslan, G. & Pinar, A. (2020). An investigation of the effect of the psychoeducation 
program provided to alexithymic and violent adolescents on the level of alexithymia. Journal of 
Child and Adolescent Psychiatry Nursing, 33, pp. 169–179.  



Hanna Ahrnberg 

 86 

Barchetta, S., Martino, G., Craparo, G., Salehinejad, M.A., Nitsche., M.A. & Vicario, C.M. (2021). 
Alexithymia is linked with a negative bias for past and current events in healthy humans. 
International Journal of Environmental research and Public Health, 18, 6696, pp. 1–9.  

Barret, L.F. & Russel, J.A. (1998). Independence and bipolarity in the structure of current affect. 
Journal of Personality and Social Psychology, 74, pp. 967–984.  

Batty, M., Palaniyappan, L., Scerif, G., Groom, M., Liddle, E., Liddle, P. & Hollis, C. (2015). 
Morphological abnormalities in prefrontal surface area and thalamic volume in attention-
deficit/hyperactivity disorder. Psychiatry Research, 233, pp. 225–232. 

Baum, S., Stevenson, R. & Wallace, M. (2015). Behavioral, perceptual, and neural alterations in sensory 
and multisensory function in autism spectrum disorder. Progressive Neurobiology, 134, pp. 140–
160. 

Bechara, A., Tranle, D. & Damasio, H. (2000). Characterization of the decision-making deficit of 
patients with ventromedial prefrontal cortex lesions. Brain, 123, pp. 2189–2202.  

Benbassat, N., & Priel, B. (2015). Why is fathers’ reflective function important? Psychoanalytic 
Psychology, 32(1), pp.1–22. 

Beresnevaite, M. (2000). Exploring the benefits of group psychotherapy in reducing alexithymia in 
coronary heart disease patients: A preliminary study. Psychotherapy and Psychosomatics, 69, pp. 
117–122. 

Bermond, B., Clayton, K., Liberova, A., Luminet, O., Maruszewski, T., Ricci Bitti, P.E., Rimé, B. et 
al. (2007). A cognitive and an affective dimension of alexithymia in six languages and seven 
populations. Cognition and Emotions, 21(5), pp. 1125–1136.  

Berthelot, N., Ensink, K., Bernazzani, O., Normandin, L., Luyten, P. & Fonagy, P. (2015). 
Intergenerational transmission of attachment in abused and neglected mother: the role of trauma-
specific reflective functioning. Infant Mental Health Journal, 36, pp. 200–212.  

Bieleninik, L., Lutkiewicz, K., Jurek, P. & Bidzan, M. (2021). Paternal postpartum bonding and its 
predictors in the early postpartum period: a cross-sectional study in a Polish cohort. Frontiers in 
Psychology, 12, pp. 1–11.   

Bird, G. & Cook, R. (2013). Mixed emotions: The contribution of alexithymia to the emotional 
symptoms of autism. Translational Psychiatry, 3: e285, pp. 1–8. 

Biringen, Z., Robinson, J. & Emde, R. (1998). Emotional Availability Scales, 3rd edn. Unpublished 
manual for the EAS-training. Available online at: www.emotionalavailability.com (accessed April 
24, 2021). 

Biringen, Z. (2008.) The Emotional Availability (EA) Scales Manual, 4th Edn. Boulder, CO: 
International Center for Excellence in Emotional Availability. 

Biringen, Z., & Easterbrooks, M.A. (2012). Emotional availability: concept, research, and window on 
developmental psychopathology. Developmental Psychopathology, 24(1), pp. 1–8. 

Biringen, Z., Derscheid, D., Vliegen, N., Closson, L. & Easterbrooks, M.A. (2014). Emotional 
availability (EA): theoretical background, empirical research using the EA scales, and clinical 
applications. Developmental Review, 34, pp. 114–167. 

Bornstein, M.H., Suwalsky, J.D. & Breakstone, D.A. (2012). Emotional relationship between mothers 
and infants: knowns, unknowns, and unknown unknowns. Developmental Psychopathology, 24, 
pp. 113–123. 

Bowlby, J. (1958). The nature of the child’s tie to his mother. The International Journal of 
Psychoanalysis, 39 (5), pp. 350–73.  

Bowlby, J. (1988). A secure base: Parent–child attachment and healthy human development. London, 
UK: Routledge. 

Bretherton, I. (1992). The origins of attachment theory: John Bowlby and Mary Ainsworth. 
Developmental Psychology, 28, pp. 759–775.  

Brinton, B. & Fujiki, M. (1999). Social interactional behaviors of children with specific language 
impairment. Topics in language Disorders, 19, pp. 49–69. 

http://www.emotionalavailability.com/


References 

 87 

Brockington, I.F., Oates, J., George, S., Turner, D., Vostanis, P., Sullivan, M., Loh, C., & Murdoch, C. 
(2001). A screening Questionnaire for mother-infant bonding disorders. Archives of Women´s 
Mental Health, 3, pp. 133–140. 

Brockington, I.F., Fraser, C., & Wilson, D. (2006). The Postpartum Bonding Questionnaire: a 
validation. Archives of Women´s Mental Health, 9, pp. 233–242. 

Brown, S., Fite, P.J., Stone, K. & Bortolato, M. (2016). Accounting for the associations between child 
maltreatment and internalizing problems: The role of alexithymia. Child Abuse & Neglect, 52, pp. 
20–28.  

Calkins, S.D., Gill, K.L., Johnson, M.C. & Smith, C.L. (1999). Emotional reactivity and emotional 
regulation strategies as predictors of social behavior with peers during toddlerhood. Social 
Development, 8(3), pp. 310–334.  

Calkins, S. D., & Hill, A. (2007). Caregiver Influences on Emerging Emotion Regulation: Biological 
and Environmental Transactions in Early Development. In J. J. Gross (Ed.), Handbook of emotion 
regulation. The Guilford Press. pp. 229–248. 

Camoirano, A. (2017). Mentalizing makes parenting work: a review about parental reflective 
functioning and clinical interventions to improve it. Frontiers in Psychology, 8, pp. 1–12.  

Carpenter, L., & Chung, M. (2011). Childhood trauma in obsessive compulsive disorder: The roles of 
alexithymia and attachment. Psychology And Psychotherapy: Theory, Research and 
Practice, 84(4), pp. 367–388. 

Chatzi, L., Bitsios, P., Solidaki, E., Christou, I., Kyrlaki, E., Sfakianaki, M., Kogevinas, M., 
Kefalogiannis, N. & Pappas, A. (2009). Type 1 diabetes is associated with alexithymia in 
nondepressed, non-mentally ill diabetic patients: a case-control study. Journal of Psychosomatic 
Research, 67, pp. 307–313.  

Chen, J., Xu, T., Jing, J. & Chan, R.C.K. (2011). Alexithymia and emotional regulation: A cluster 
analytical approach. BMC Psychiatry, 11 (33), pp. 1–6. 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (Second ed.). Hillsdale, NJ: 
Lawrence Erlbaum Associates.  

Coles, N. A., Larsen, J. T., & Lench, H. C. (2019). A meta-analysis of the facial feedback literature: 
Effects of facial feedback on emotional experience are small and variable. Psychological Bulletin, 
145(6), pp. 610–651. 

Conrad, R., Wegener, I., Imbierowicz, K., Liedtke, R. & Geiser, F. (2009). Alexithymia, temperament 
and character as predictors of psychopathology in patients with major depression. Psychiatry 
Research, 165(1-2), pp. 137–144. 

Cooke, D., Priddis, L., Luyten, P., Kendall, G., & Cavanagh, R. (2017). Paternal and maternal reflective 
functioning in the Western Australian peel child health study. Infant Mental Health Journal, 38(5), 
pp. 561–574.  

Cooke, J.E., Racine, N., Plamondon, A., Tough, S. & Madigan, S. (2019). Maternal adverse childhood 
experiences, attachment style, and mental health: Pathways of transmission to child behaviour 
problems. Child Abuse & Neglect, 93, pp. 27–37. 

Cordes, K., Smith-Nielsen, J., Tharner, A., Katznelson, H., Steele, H., Vaever, M. (2017). Reflective 
functioning in postpartum depressed women with and without comorbid personality disorder. 
Psychoanalytic Psychology, 34(4), pp. 414–421.  

Correro, II, A., Paitel, E., Byers, S. & Nielson, K. (2019). The role of alexithymia in memory and 
executive functioning across the lifespan. Cognitions and Emotions, 28, pp. 1–16. 

Cox, J.L., Holden, J.M., & Sagovsky, R. (1987). Detection of postnatal depression. development of the 
10-item Edinburgh postnatal depression scale. British Journal of Psychiatry, 150, pp. 782–786. 

Cruise, K.E. & Becerra, R. (2018). Alexithymia and problematic alcohol use. A critical update. 
Addictive Behaviors, 77, pp. 232–246.  

Cuzzocrea, F. Barberis, N., Costa, S. & Larcan, R. (2015).  Relationship between alexithymia, parenting 
style and parental control. Psychological reports: Relationships & Communications, 117 (2), pp. 
580–596. 



Hanna Ahrnberg 

 88 

da Silva, N., Vasco, A.B. & Watson, J.C. (2017). Alexithymia and emotional processing: a mediation 
model. Journal of Clinical Psychology, 73(9), pp. 1196–1205.  

Davydov, D.M., Luminet, O. & Zech, E. (2013). An externally oriented style of thinking as a moderator 
of responses to affective films in women. International Journal pf Psychophysiology: Official 
Journal of The International Organization of Psychophysiology, 87(2), pp. 152–164.  

De Berardis, D., Campanella, D., Nicola, S., Gianna, S., Alessandro, C., Chiara, C., Valchera, A. et al. 
(2008). The impact of alexithymia on anxiety disorders: a review of the literature. Current 
Psychiatry reviews, 4(2), pp. 80–86.  

de Vroege, L., Emons, W., Sijtsma, K & van der Feltz-Cornelis, C. (2018). Psychometric properties of 
the Bermond-Vorst Alexithymia Questionnaire (BVAQ) in the general population and a clinical 
population. Frontiers in Psychiatry, 9, 111, pp. 1–12. 

Deborde, A.S., Miljkovitch, R., Roy, C., Bigre, C.D., Pham-Scottez, A., Speranza, M. et al. (2012). 
Alexithymia as a mediator between attachment and the development of borderline personality 
disorder in adolescence. Journal of Personality Disorders, 26, pp. 676–688. 

de Cock, E., Henrichs, J., Vreeswijk, C., Maas, J., Rijk, C. & van Bakel, H. (2016). Continuous feelings 
of love? The parental bond from pregnancy to toddlerhood. Journal of Family Psychology, 30, pp. 
125–134. 

Derogatis, L.R., Lipman, R.S., & Covi, L. (1973). SCL-90: an outpatient psychiatric rating scale—
preliminary report. Psychopharmacology Bulletin, 9(1), pp. 13–28.  

De Vries, A.M., Forni, V., Voellinger, R. & Stiefel, F. (2012). Alexithymia in cancer patients: review 
of the literature. Psychotherapy and Psychosomatics, 81(2), pp. 79–86. 

Diamond, D., Levy, K.N., Clarkin, J.F., Fischer-Kern, M., Cain, N.M., Doering, S., et al. (2014). 
Attachment and mentalization in female patients with comorbid narcissistic and borderline 
personality disorder. Personality Disorders: Theory, Research and Treatment, 5(4), pp. 428–33.  

Donfrancesco, R., Di Trani, M., Gregori, P., Auguanno, G., Melegari, M., Zaninotto, S. & Luby, J. 
(2013). Attention-deficit/hyperactivity disorder and alexithymia: a pilot study. Attention Deficit 
Hyperactivity Disorders, 5, pp. 361–367. 

Edhborg, M., Matthiesen, A.-S., Lundh, W., & Widström, A.-M. (2005). Some early indicators for 
depressive symptoms and bonding 2 months postpartum – a study of new mothers and fathers. 
Archives of Women’s Mental Health, 8, pp. 221–231. 

Edhborg, M., Nasreen, H.-E. & Kabir, Z.N. (2011). Impact of postpartum depressive and anxiety 
symptoms on mothers emotional tie to their infants 2-3 months postpartum: A population-based 
study from rural Bangladesh. Archives of Women’s Mental Health, 14, pp. 307–316. 

Edwards, E.R. & Wupperman, P. (2017). Emotion regulation mediates effects of alexithymia and 
emotion differentiation on impulsive aggressive behavior. Deviant Behavior, 38(10), pp. 1160–
1171.  

Ekas, N.V., Lickenbrock, D.M. & Braungart-Rieker, J.M. (2013). Developmental trajectories of 
emotion regulation across infancy: Do age and the social partner influence temporal patterns. 
Infancy, 18(5), pp. 729–754. 

Emde, R. N. (1980). Emotional availability: A reciprocal reward system for infants and parents with 
implications for prevention of psychosocial disorders. In P. M. Taylor (Ed.), Parent–infant 
relationships. Orlando, FL: Grune & Stratton. pp. 87–115. 

Endendijk, J.J., Groeneveld, M.G., Deković, M. & van den Boomen, C. (2019). Short-term test–retest 
reliability and continuity of emotional availability in parent–child dyads. International Journal of 
Behavioral Development, 43(3), pp. 271–277. 

Ensink, K., Normandin, L., Plamondon, A., Berthelot, N., & Fonagy, P. (2016). Intergenerational 
pathways from reflective functioning to infant attachment through parenting. Canadian Journal of 
Behavioral Science, 48, pp. 9–18.  

Ensink, K., Rousseau, M-E., Biberdzic, M. (2017). Reflective functioning and personality organization: 
association with negative maternal behaviors. Infant Mental Health Journal, 38(3), pp. 351–362. 



References 

 89 

Evren, C., Evren, B., Dalbudak, E., Ozcelik, B., & Oncu, F. (2009). Childhood abuse and neglect as a 
risk factor for alexithymia in adult male substance dependent inpatients. Journal of Psychoactive 
Drugs, 41, pp. 85–92.  

Eysenck, M.W. (2016). Fundamentals of Cognition. 2nd Ed. Routledge. pp.384–396. 
Faisal-Cury, A., Levy, R.B., Kontos, A., Tabb, K. & Matijasevich, A. (2020). Postpartum bonding at 

the beginning of the second year of child’s life: the role of postpartum depression and early bonding 
impairment. Journal of Psychosomatic Obstetrics & Gynecology, 41(3), pp. 224–230. 

Faisal-Cury, A., Tabb, K.M., Ziebold, C. & Matijasevich, A. (2021). The impact of postpartum 
depression and bonding impairment on child development at 12 to 15 months after delivery. 
Journal of Affective Disorders Reports, 4, 100125, pp. 1–8. 

Fantini-Hauwel, C., Luminet, O. & Vermeulen, N. (2015). Live happily live in hiding (from our affect): 
alexithymia influences affect intensity and affect frequency ratings in men. Psychiatry research, 
23082, p. 637–642.  

Feldman, R. & Bakermans-Kranenburg, M.J. (2017). Oxytocin: a parenting hormone. Current Opinion 
in Psychology, 15, p. 13–18.  

Fischer-Kern, M., Fonagy, P., Kapusta, N.D., Luyten, P., Boss, S., Naderer, A., et al. (2013).  
Mentalizing in female inpatients with major depressive disorder. The Journal of Nervous and 
Mental Disease, 201(3), pp. 202–207.  

Fonagy, P., & Target, M. (1997). Attachment and reflective function: Their role in self-organization. 
Developmental Psychopathology, 9, pp. 679–700.  

Fonagy, P., Gergely, G., Target, M. (2007). The parent-infant dyad and the construction of the 
subjective self. Journal of Child Psychology and Psychiatry, 48(3–4), pp. 288–328.  

Fonagy, P., Bateman, A.W., & Luyten, P. (2012). Introduction and overview: Attachment and 
mentalization. In: Handbook of Mentalizing in Mental Health Practice. American Psychiatric 
Publishing, Arlington, VA, pp. 11–16.  

Fonagy, P., Luyten, P., Moulton-Perkins, A, Lee, Y-W., Warren, F., Howard, S., Ghinai, R., Fearon, 
P., & Lowyck, B. (2016). Development and validation of a self-report measure of mentalizing: The 
reflective functioning questionnaire. PLoS One, 11(7), 1–28. 

Fonagy, P., Gergely, G., & Jurist, E. L. (2018). Affect regulation, mentalization and the development 
of the self. Routledge.  

Fonagy, P., Steele, H. & Steele, M. (1991a). Maternal representations of attachment during pregnancy 
predict the organization of infant-mother attachment at one year of age. Child Development, 62, p. 
891–905.  

Fonagy, P., Steele, H., Moran, G., Steele, M. & Higgitt, A. (1991b). The capacity for understanding 
mental states: the reflective self in parent and child and its significance for security of attachment. 
Infant Mental Health Journal, 13, p. 200–217.  

Foroni, F., & Semin, G. R. (2011). When does mimicry affect evaluative judgment? Emotion, 11(3), p. 
687–690.  

Franz, M., Popp, K., Schaefer, R., Sitte, W., Schneider, C., Hardt, J., Decker, O., & Braehler, E. (2008). 
Alexithymia in the German population. Social Psychiatry and Psychiatric Epidemiology, 43, p. 
54–62.  

Franz, M., Nordmann, M.A., Rehagel, C., Schäfer, R., Müller, T. & Lundqvist, D. (2021). It is in your 
face – alexithymia impairs facial mimicry. Emotion, 21 (7), p. 1537–1549.  

Freyberger, H. (1977). Supportive psychotherapeutic techniques in primary and secondary alexithymia. 
Psychotherapy and Psychosomatics, 28(1-4), p. 337–342.  

Garcia-Esteve, L., Torres, A., Lasheras, G., Palacios-Hernández, B., Farré-Sender, B., Subirà, S., 
Valdés, M., & Brockington, I.F. (2015). Assessment of psychometric properties of the Postpartum 
Bonding Questionnaire (PBQ) in Spanish mothers. Archives of Women’s Mental Health, 19, p. 
385–394. 

Gazzaniga, M.S. (1989). Organization of the human brain. Science, 245, p. 947–952.  



Hanna Ahrnberg 

 90 

Goerlich-Dobre, K., Lamm, C., Pripfl, J., Habel, U. & Votinov, M. (2015). The left amygdala: A shared 
substrate of alexithymia and empathy. Neuroimage, 122, pp. 20–32. 

Goto, A., Yasumura, S., Yabe, J. & Reich, M.R. (2006). Addressing Japan’s fertility decline: influences 
of unintended pregnancy on child rearing. Reproductive Health Matters, 14(27), pp. 191–200. 

Grabe, H.J., Spitzer, C. & Freyberger, H.J. (2004a). Alexithymia and personality in relation to 
dimensions of psychopathology. The American Journal of Psychiatry, 161(7), pp. 1299–1301. 

Grabe, H., Möller, B., Willert, C., Spitzer, C., Rizos, T., Freyberger, H. (2004b). Interhemispheric 
transfer in alexithymia: a transcallosal inhibition study. Psychotherapy and Psychosomatics, 73, p. 
117–123. 

Grabe, H.J., Schwahn, C., Barnow, S., Spitzer, C., John, U., Freyberger, H.J., Schminke, U., Felix, S., 
Völzke, H. (2010). Alexithymia, hypertension, and subclinical atherosclerosis in the general 
population. Journal of Psychosomatic Research, 68, pp. 139–147.  

Gratz, K.L. & Tull, M.T. (2010). The relationship between emotion dysregulation and deliberate self-
harm among inpatients with substance use disorders. Cognitive Therapy and Research, 34, p. 544–
553.  

Groddeck, G. (1943). Le livre du ca. Gallimard. 
Grynberg, D., Chang, B., Corneille, O., Maurage, P., Vermeulen, N., Berthoz, S., et al. (2012). 

Alexithymia and the processing of emotional facial expressions (EFEs): systematic review, 
unanswered questions and further perspectives. PLoS One, 7(8), e42429, pp. 1–20. 

Guastella, A.J., Einfeld, S.L., Gray, K.M., Rinehart, N.J., Tonge, B.J., Lambert, T.J., Hickie, I.B. 
(2010). Intranasal oxytocin improves emotion recognition for youth with autism spectrum 
disorders. Biological Psychiatry, 67(7), pp. 692–694. 

Guyon-Harris, K.L., Ahlfs-Dunn, S.M., Madigan, S., Bronfman, E., Benoit, D. & Huth-Bocks, A.C. 
(2021). Disrupted caregiving behavior as a mediator of the relation between disrupted prenatal 
maternal representations and toddler social-emotional functioning. Development and 
Psychopathology, pp. 1–9, online ahead of print. 

Hakanen, H., Flykt, M., Sinervä, E., Nolvi, S., Kataja, E-L., Pelto, J., Karlsson, H., Karlsson, L. & 
Korja, R. (2019). How maternal pre- and postnatal symptoms of depression and anxiety affect 
early mother-infant interaction? Journal of Affective Disorders, 257, pp. 83–90. 

Hall, R., Hoffenkam, H.N., Tooten, A., Braeken, J., Vingerhoets, A. & Van Bakel, H. (2015). Child-
rearing history and emotional bonding in parents of preterm and full-term infants. Journal of Child 
and Family Studies, 24, pp. 1715–1726. 

Ham, B-J., Lee, M-S., Lee, Y-M., Kim, M-K., Choi, M-J., Oh, K-S., Jung, H. et al. (2005). Association 
between the Catechol O-Methyltransferase Val108/158Met Polymorphism and alexithymia. 
Neuropsychobiology, 52, pp. 151 – 154. 

Haviland, M., Warren, W. & Riggs, M. (2000). An observer scale to measure alexithymia. 
Psychosomatics, 41(5), pp. 385–392. 

Heiberg, A. & Heiberg, A. (1977). Alexithymia – an inherited trait? Psychotherapy and 
Psychosomatics, 28, pp. 221–225.  

Heiberg, A. & Heiberg, A. (1978). A possible genetic contribution to the alexithymia trait. 
Psychotherapy and Psychosomatics, 30(3-4), pp. 205–210.  

Hemming, L., Haddock, G., Shaw, J. & Pratt, D. (2019). Alexithymia and its associations with 
depression, suicidality and aggression: An overview of the literature. Frontiers in Psychiatry, 10, 
203, pp. 1–7.  

Heron-Delaney, M., Kenardy, J.A., Brown, E.A., Jardine, C., Bogossian, F. & Neuman, L. (2016). 
Early maternal reflective functioning and infant emotional regulation in a preterm infant sample at 
6 months corrected age. Journal of Pediatric Psychology, 41, pp. 906–914. 

Hiirola, A., Pirkola, S., Karukivi, M., Markkula, N., Bagby, R.M., Joukamaa, M., Jula, A., et al. (2017). 
An evaluation of the absolute and relative stability of alexithymia over 11 years in a Finnish general 
population. Journal of Psychosomatic Research, 95, pp. 81–87. 



References 

 91 

Hintikka, J., Honkalampi, K., Koivumaa-Honkanen, H., Antikainen, R., Tanskanen, A., Haatainen, K., 
et al. (2004). Alexithymia and suicidal ideation: A 12- month follow-up study in a general 
population. Comprehensive Psychiatry. 45, pp. 340–345. 

Hobson, H., Brewer, R., Catmur, C. & Bird, G. (2019). The role of language in alexithymia: Moving 
towards a multiroute model of alexithymia. Emotion review, 1183, pp. 247–261.  

Hofferth, S., Pleck, J. & Vesely, C. (2012). The transmission of parenting from fathers to sons. 
Parenting: Science and practice, 12, pp. 282–305. 

Holi, M., Sammallahti, P., & Aalberg, V. (1998). A Finnish validation study of the SCL-90. Acta 
Psychiatrica Scandinavica, 97(1), pp. 42–46.  

Holmberg, E., Teppola, T., Pajulo, M., Davis, E.P., Nolvi, S., Kataja, E-L., Sinervä, E., Karlsson, L., 
Karlsson, H. an& Korja, R. (2020). Maternal Anxiety Symptoms and Self-Regulation Capacity 
Are Associated with the Unpredictability of Maternal Sensory Signals in Caregiving Behavior. 
Frontiers in Psychology, 11, 564158, pp. 1–11. 

Honkalampi, K., Hintikka, J., Tanskanen, A., Lehtonen, J., & Viinamäki, H. (2000). Depression is 
strongly associated with alexithymia in the general population. Journal of Psychosomatic 
Research, 48, pp. 99–104.  

Honkalampi, K., Koivumaa-Honkanen, H., Antikainen, R., Haatainen, K., Hintikka, J., & Viinamäki, 
H. (2004). Relationships among alexithymia, adverse childhood experiences, sociodemographic 
variables, and actual mood disorder: a 2-year clinical follow-up study of patients with major 
depressive disorder. Psychosomatics, 45, pp. 197–204.   

Honkalampi, K., Flink, N., Lehto, S.M., Ruusunen, A., Koivumaa-Honkanen, H., Valkonen-Korhonen, 
M. & Viinamäki, H. (2020). Adverse childhood experiences and alexithymia in patients with major 
depressive disorder. Nordic Journal of Psychiatry, 74(1), pp. 45–50.  

Horwitz, A., Videon T., Schmitz, M. & Davis, D. (2003). Rethinking twins and environments: possible 
social sources for assumed genetic influences in twin research. Journal of Health and Social 
Behavior, 44(2), pp. 111–129.  

Howes, C. & Hong, S.S. (2008). Early emotional availability: predictive of pre-kindergarten 
relationships among Mexican-heritage children? Journal of Early Childhood and Infant 
Psychology, 4, pp. 4–26. 

Hua, J., Le Scanff, C., Larue, J., José, F., Martin, J.-C., Devillers, L. & Filaire, E. (2014). Global stress 
response during a social stress test: impact of alexithymia and its subfactors. 
Psychoneuroendocrinology, 50, pp. 53–61.  

Hughes, C., & Leekam, S. (2004). What are the Links Between Theory of Mind and Social Relations? 
Review, Reflections and New Directions for Studies of Typical and Atypical Development. Social 
Development, 13(4), pp. 590–619. 

Härtwig, E.A., Aust, S. & Heuser, I. (2013). HPA system activity in alexithymia: A cortisol awakening 
response study. Psychoneuroendocrinology, 38, pp. 2121–2126.  

Ierardi, E., Ferro, V., Trovato, A., Tambelli, R. & Riva Crugnola, C. (2019). Maternal and paternal 
depression and anxiety: their relationship with mother-infant interaction at 3 months. Archives of 
Women’s Mental Health, 22, pp. 527–533.  

Infurna, M.R., Reichl, C., Peter, P., Schimmenti, A., Bifulco, A. & Kaess, M. (2016). Associations 
between depression and and specific childhood experiences of abuse and neglect: A meta-analysis. 
Journal of Affective Disorders, 15, 190, pp. 47–55. 

Gíslason, I.V. & Guðný Björk, E. (eds.) (2011). Parental leave, childcare and gender equality in the 
Nordic countries TemaNord 2011:562 ISBN 978-92-893-2278-2, Nordic Council of Ministers, 
Copenhagen 2011, pp. 36–38, 46–51. 

Joormann, J. (2019). Is the glass half empty or half full and does it even matter? Cognition, emotion, 
and psychopathology Cognition and Emotion, 33(1), pp. 133–138. 

Jakobson, L.S. & Pearson, P.M. (2021). Alexithymic traits predict the speed of classifying non-literal 
statements using nonverbal cues. Cognition and Emotion, 35 (3), pp. 569–575. 



Hanna Ahrnberg 

 92 

Jelinek, L., Stockbauer, C., Randjbar, S., Kellner, M., Ehring, T. & Moritz, S. (2010). Characteristics 
and organization of the worst moment of trauma memories in posttraumatic stress disorder. 
Behaviour Research and Therapy, 48(7), pp. 680–685. 

Jongen, S., Axmacher, N., Kremers, N.A.W., Hoffman, H., Limbrecht-Ecklundt, K., Traue, H.C. & 
Kessler, H. (2014). An investigation of facial emotion recognition impairments in alexithymia and 
its neural correlates. Behavioural Brain Research, 271, pp. 129–139.  

Joukamaa, M., Miettunen, J., Kokkonen, P., Koskinen, M., Julkunen, I. & Kauhanen, J. et al. (2001). 
Psychometric properties of the Finnish 20-item Toronto Alexithymia Scale. Nordic Journal of 
Psychiatry, 55, pp. 123–127. 

Joukamaa M., Kokkonen P., Veijola J., Läksy K., Karvonen J., Jokelainen J. & Järvelin M-R. (2003). 
Social situation of expectant mothers and alexithymia 31 years later in their offspring: A 
prospective study. Psychosomatic Medicine, 65, pp. 307–312. 

Joukamaa, M., Luutonen, S., von Reventlow, H., Patterson, P., Karlsson, H. & Salokangas, R. (2008). 
Alexithymia and childhood abuse among patients attending primary and psychiatric care: results 
of the REDUP Study. Psychosomatics, 49(4), pp. 317–325.  

Joukamaa, M., Taanila, A., Miettunen, J., Karvonen, J.T., Koskinen, M. & Veijola, J. (2007). 
Epidemiology of alexithymia among adolescents. Journal of Psychosomatic research, 63(4), pp. 
373–376. 

Jørgensen, M., Zachariae, R., Skytthe, A. & Kyvik, K. (2007). Genetic and environmental factors in 
alexithymia: a population-based study of 8.785 Danish twin pairs. Psychotherapy & 
Psychosomatics, 76, pp. 369–375. 

Julian, M.M., Bernard, N.K., Handelzalts, J.E., Menke, RA. & Muzik, M. (2022). Attachment 
insecurity moderates the link between maternal childhood neglect and postpartum bonding to the 
infant. Archives of Women’s Mental Health, 25, pp. 517–520. 

Kajanoja, J., Scheinin, N.M., Karlsson, L., Karlsson, H., & Karukivi, M. (2017). Illuminating the 
clinical significance of alexithymia subtypes: A cluster analysis of alexithymic traits and 
psychiatric symptoms. Journal of Psychosomatic Research, 97, pp. 111–117.  

Kajanoja, J., Scheinin, N., Karukivi, M., Karlsson, L. & Karlsson, H. (2018). Alcohol and tobacco use 
in men: the role of alexithymia and externally oriented thinking style. The American Journal of 
Drug and Alcohol Abuse, 14, pp. 1–9.  

Kajanoja, J., Karukivi, M., Mustonen, P., Scheinin, N.M., Kortesluoma, S., Rodrigues, A.J., Karlsson, 
H. & Karlsson, L. (2020). Alexithymic traits and hair cortisol concentrations in pregnant women. 
Frontiers in Psychiatry, 11, 421, pp. 1–7.   

Kajanoja, J., Karukivi, M., Scheinin, N., Ahrnberg, H., Karlsson, L. & Karlsson, H. (2021). Early-life 
adversities and adult attachment in depression and alexithymia. Development and 
psychopathology, 33(4), pp. 1428–1436. 

Kalland, M., Fagerlund, Å., von Koskull, M., & Pajulo, M. (2016). Families first: The development of 
a new mentalization-based group intervention for first-time parents to promote child development 
and family health. Primary Health Care Research & Development, 17(1), pp. 3–17. 

Kano, M., Mizuno, T., Kawano, Y., Aoki, M., Kanazawa, M. and Fukudo, S. (2012). Serotonin 
transporter gene promoter polymorphism and alexithymia. Neuropsychobiology, 65(2), pp. 76–82.  

Karlsson, H., Näätänen, P., Stenman, H. (2008). Cortical activation in alexithymia as a response to 
emotional stimuli. British Journal of Psychiatry, 192, pp. 32–38. 

Karlsson, L., Tolvanen, M., Scheinin, N.M., Uusitupa, H.-M., Korja, R., Ekholm, E. et al. (2018). 
Cohort Profile: The FinnBrain Birth Cohort Study (FinnBrain). International Journal of 
Epidemiology, 47 (1), pp. 1–12. 

Karukivi, M., Tolvanen, M., Karlsson, H. & Karlsson, L. (2015). Alexithymia and postpartum anxiety 
and depression symptoms: a follow-up study in a pregnancy cohort. Journal of Psychosomatic 
Obstetrics and Gynaecology, 36(4), pp. 142–147.  

Karukivi, M. & Saarijärvi, S. (2014). Development of alexithymic personality features. World Journal 
of Psychiatry, 4(4), pp. 91–102.  



References 

 93 

Karukivi M., Joukamaa M., Hautala L., Kaleva O., Haapasalo-Pesu K-M., Liuksila P-R. & Saarijärvi 
S. (2012). Deficit in speech development at the age of 5 years predicts alexithymia in late-
adolescent males. Comprehensive Psychiatry, 53, pp. 54–62. 

Karukivi, M., Joukamaa, M., Hautala, L., Kaleva, O., Haapasalo-Pesu, K-M., Liuksila, P-R., Saarijärvi, 
S. (2011). Does perceived social support and parental attitude relate to alexithymia? A study in 
Finnish late adolescents. Psychiatry Research, 187, pp. 254–260. 

Karukivi, M., Hautala, L., Kaleva, O., Haapasalo-Pesu, K-M., Liuksila, P-R., Joukamaa, M. & 
Saarijärvi, S. (2010). Alexithymia is associated with anxiety among adolescents. Journal of 
Affective Disorders, 125(1-3), pp. 383–387.  

Kasparek, T., Theiner, P. & Filova, A. (2015). Neurobiology of ADHD from childhood to adulthood: 
Findings of imaging methods. Journal of Attention Disorders, 19(11), pp. 931–943. 

Kauhanen, J., Kaplan, G, Julkunen, J, Wilson, T. & Salonen, J. (1993). Social factors in alexithymia. 
Comprehensive Psychiatry, 34, pp. 330–335.  

Katznelson, H. (2014). Reflective functioning: a review. Clinical Psychology Review, 34, pp. 107–117.  
Kench, S. & Irwin, H.J. (2000). Alexithymia and childhood family environment. Journal of Clinical 

Psychology, 56, pp. 737–745.  
Kim, P., Mayes, L., Feldman, R., Leckman, J.F., & Swain, J.E. (2013). Early postpartum parental 

preoccupation and positive parenting thoughts: Relationship with parent-infant interaction. Infant 
Mental Health Journal, 34(2), pp. 104–116.  

Kim, H., Seo, J., Namkoong, K., Hwang, E.H., Sohn, S.Y., Kim, S.J. & Kang, J.I. (2016). Alexithymia 
and perfectionism traits are associated with suicidal risk in patients with obsessive-compulsive 
disorder. Journal of Affective Disorders, 192, pp. 50–55. 

Kim, B.R., Chow, S.M., Bray, B., & Teti, D.M. (2017). Trajectories of mothers' emotional availability: 
relations with infant temperament in predicting attachment security. Attachment and Human 
Development, 19 (1), pp. 38–57. 

Kinnaird, E., Steart, C. & Tchanturia, K. (2019). Investigating alexithymia in autism: A systematic 
review and meta-analysis. European Psychiatry: The Journal of the Association of European 
Psychiatrists, 55, pp. 80–89. 

Kleiger, J.H. & Klinsman, R.A. (1980). The development of an MMPI alexithymia scale. 
Psychotherapy and Psychosomatics, 34(1), pp. 17–24.  

Klemetti, Reija., Vuorenmaa, M., Ikonen, R., Hedman, L., Ruuska, T., Kivimäki, H., Rajala, R. (2018). 
How are families with babies doing? Basic report of a pilot study on 3–4-month-old babies and 
their families participating in the LTH survey. [Mitä vauvaperheille kuuluu? LTH-tutkimuksen 3–
4-kuukautisten vauvojen ja heidän perheidensä pilottitutkimuksen perusraportti] National Institute 
for Health and Welfare (THL). Working Paper 18/2018. pp. 1–148. Helsinki 2018. ISBN 978-952-
343-121-8 (online publication). 

Kober, H., Barrett, L.F., Joseph, J., Bliis-Moreau, E., Lindquist, K. & Wager, T.D. (2008). Functional 
grouping and cortical-subcortical interactions in emotion: A meta-analysis of neuroimaging 
studies. Neuroimage, 42, pp. 998–1031.  

Koh, M.J., Kim, W., Kang, J.I., Namkoong, K. & Kim, S.J. (2015). Lack of Association between 
Oxytocin Receptor (OXTR) Gene Polymorphisms and Alexithymia: Evidence from Patients with 
Obsessive Compulsive Disorder. PLoS One 10(11), e0143168, pp. 1–12.  

Kokkonen, P., Veijola, J., Karvonen, J., Läksy, K. Jokelainen, J., Järvelin, M.-R. & Joukamaa, M. 
(2003). Ability to speak at the age of 1 year and alexithymia 30 years later. Journal of 
Psychosomatic Research, 54, 49, pp.1-5. 

Kooiman, C.G., Spimhoven, P. & Trijsburg, R.W. (2002). The assesment of alexithymia. A critical 
review of the literature and a psychometric study of the Toronto Alexithymia Scale-20. Journal of 
Psychosomatic Research,  53, pp. 1083–1090. 

Kooiman, C.G., van Rees Vellinga, S., Spinhoven, P., Draijer, N., Trijsburg, R.W., Rooijmans, H.G. 
(2004). Childhood adversities as risk factors for alexithymia and other aspects of affect 
dysregulation in adulthood. Psychotherapy and Psychosomatics, 73, pp. 107–116.  



Hanna Ahrnberg 

 94 

Kouzakova, M., van Baaren, R., & van Knippenberg, A. (2010). Lack of behavioral imitation in human 
interactions enhances salivary cortisol levels. Hormones and Behavior, 57(4-5), pp. 421–426.  

Krink, S., Muehlhan, C., Luyten, P., Romer, G., & Ramsauer, B. (2018). Parental reflective functioning 
affects sensitivity to distress in mothers with postpartum depression. Journal of Child and Family 
Studies, 27, pp. 1671–1681.  

Krystal, J., Giller, E. & Cicchetti, D. (1986). Assessment of alexithymia in posttraumatic stress disorder 
and somatic illness: introduction of a reliable measure. Psychosomatic Medicine, 48(1-2), pp. 84–
94. 

Kugel, H., Eichmann, M., Dannlowski, U., Ohrmann, P., Bauer, J., Arolt, V., Heindel, W., Suslow, T. 
(2008). Alexithymic features and automatic amygdala reactivity to facial emotion. Neuroscience 
Letters, 435, pp. 40–44.  

Lane, R.D., Ahern, G.L., Schwartz, G.E. & Kaszniak, A.W. (1997). Is alexithymia the emotional 
equivalent of blindsight? Biological Psychiatry,42(9), pp. 834–844.  

Le Bas, G., Youssef, G., Macdonald, J., Rossen, L., Teague, S., Kothe, E., McIntosh, J., Olsson, C. & 
Hutchinson, D. (2020). The role of antenatal and postnatal maternal bonding in infant 
development: A systematic review and meta-analysis. Social Development, 29, pp.  3–20. 

Le Bas, G., Youssef, G.J., Macdonald, J.A., Mattick, R., Teague, S.J., Honan, I. et al. (2021). Maternal 
bonding, negative affect, and infant social-emotional development: A prospective cohort study. 
Journal of Affective Disorders, 281, pp. 926–934. 

Le, H-N., Ramos, M.A. & Munoz, R.F. (2007). The relationship between alexithymia and perinatal 
depressive symptomatology. Journal of Psychosomatic Research, 62(2), pp. 215–222. 

Lehnig, F., Nagl, M., Stepan, H., Wagner, B. & Kersting, A. (2019). Associations of postpartum 
mother-infant bonding with maternal childhood maltreatment and postpartum mental health: A 
cross-sectional study. BMC Pregnancy & Childbirth, 19, 278, 1–10. 

Leppänen, J., Ng, K.W., Tchanturia, K. & Treasure, J. (2017). Meta-analysis of the effects of intranasal 
oxytocin on interpretation and expression of emotions. Neuroscience & Biobehavioral Reviews, 
78, pp. 125–144.  

Lesser, I.M. (1981). A review of the alexithymia concept. Psychosomatic Medicine, LWW, 43(6), pp. 
531–543. 

Leung, C. & Suskind, D. (2020). What parents know matters: Parental knowledge at birth predicts 
caregiving behaviors at 9 months. The Journal of Pediatrics, 221, pp. 72–80. 

Li, C.S. & Sinha, R. (2006). Alexithymia and stress-induced brain activation in cocaine-dependent men 
and women. Journal of Psychiatry and Neuroscience, 31, pp. 115–121.  

Li, S., Zhang, B., Guo, Y. &Zhang, J. (2015).  The association between alexithymia as assessed by the 
20-item Toronto Alexithymia Scale and depression: a meta-analysis. Psychiatry Research, 227, 
pp. 1–9.  

Li, X.,He, L., Liu, J., Guo, W.,Wang, Q., Fang, P.,Yang, X., Zhang, M., Wang. C. & Gong, P. (2020). 
The rs6311 of serotonin receptor 2A (5-HT2A) gene is associated with alexithymia and mental 
health. Journal of Affective Disorders, 272, pp. 27–282. 

Lok, S. & McMahon, C. (2006). Mothers’ thoughts about their children: links between mind-
mindedness and emotional availability. British Journal of Developmental Psychology, 24, pp. 477–
488.  

López-Muñoz, F. & Pérez-Férnandez,F. (2020). A history of the alexithymia concept and its 
explanatory models: an epistemological perspective. Frontiers in Psychiatry, 10, 1026, pp.  1–8.  

Luminet, O., Vermeulen, N., Demaret, C., Taylor, G.J., & Bagby, R.M. (2006). Alexithymia and levels 
of processing: Evidence for an overall deficit in remembering emotion words. Journal of Research 
in Personality, 40, pp. 713–733. 

Luminet, O., Grynberg, D., Ruzette, N. & Mikolajczak, M. (2011). Personality-dependent effects of 
oxytocin: greater social benefits for high alexithymia scores. Biological Psychiatry, 87, pp. 401–
406.  



References 

 95 

Luminet, O., Nielson, K. & Ridout, N. (2021a). Having no words for feelings: alexithymia as a 
fundamental personality dimension at the interface of cognition and emotion. Cognition and 
Emotion, 35 (3), pp. 435–448.  

Luminet, O., Nielson, K. & Ridout, N. (2021b). Cognitive-emotional processing in alexithymia: an 
integrative review. Cognition and Emotion, 35,3, pp. 449–487. 

Lumley, M.A., Mader, C., Gramzow, J. & Papineau, K. (1996). Family factors related to alexithymia 
characteristics. Psychosomatic Medicine, 58, pp. 211–216. 

Lumley, M.A. & Sielky, K. (2000). Alexithymia, gender, and hemispheric functioning. Comprehensive 
Psychiatry, 2000, 41, pp. 352–359.  

Luyten, P., Mayes, L., Sadler, L., Fonagy, P., Nicholls, S., Crowley, M.J. et al., (2009). The parental 
reflective functioning questionnaire – 1 (PRFQ-1). Unpublished manual, Yale Child Study Center, 
New Haven, CT. 

Luyten, P. & Fonagy, P. (2015). The neurobiology of mentalizing. Personality Disorders: Theory, 
Research and Treatment, 4, pp. 366–379.  

 Luyten, P., Mayes, L., Nijssens, L., & Fonagy, P. (2017). The Parental Reflective Functioning 
Questionnaire: development and preliminary validation. PLoS One,12(5), e0176218, pp. 1–28.  

Lyubomirsky, S., King, L., Diener, E. (2005). The benefits of frequent positive affect: Does happiness 
lead to success? Psychological Bulletin Journal, 131, pp. 803–855.  

MacDougall, J. (1982). Alexithymia: A psychoanalytic viewpoint. Psychotherapy and psychosomatics, 
38, pp. 81–90. 

McDonald, S.W., Madigan, S., Racine, N., Benzies, K., Tomfohr, L. & Tough, S. (2019). Maternal 
adverse childhood experiences, mental health, and child behaviour at age 3: The all our families 
community cohort study. Preventive Medicine, 118, pp. 286–294.  

Marchesi, C., Ossola, P., Tonna, M. and De Panfilis, C. (2014). The TAS-20 more likely measures 
negative affects rather than alexithymia itself in patients with major depression, panic disorder, 
eating disorders and substance use disorders. Comprehensive Psychiatry, 55(4), pp. 972–978.  

Markodimitraki, M. & Kalpidou, M. (2021). Developmental changes in imitation during mother–infant 
interactions, Early Child Development and Care, 191, 10, pp. 1602–1612.  

Marsh, A.A., Yu, H.H., Pine, D.S. & Blair, R.J. Oxytocin improves specific recognition of positive 
facial expressions. Psychopharmacology (Berl), 209(3), pp. 225–232. 

Martin, J.B. & Pihl, R.O. (1985). The stress-alexithymia hypothesis: theoretical and empirical 
considerations. Psychotherapy and Psychosomatics, 43 (4), pp.  169–176.   

Mattila, A. (2009). Alexithymia in Finnish general population. Acta Universitatis Tamperensis, 1377. 
Tampere University Press, pp. 40–46. 

Meins, E., Fernyhough, C., Wainwright, R., Das Gupta, M., Fradley, E. & Tuckey, M. (2002). Maternal 
mind-mindedness and attachment security as predictors of theory of mind understanding. Child 
Development, 73(6), pp. 1715–1726. 

Mielke, E., Neukel, C., Bertsch, K., Reck, C., Möhler, E. & Herpertz, S. (2016). Maternal sensitivity 
and the empathetic brain: Influences of early life maltreatment. Journal of Psychiatric Research, 
77, pp. 59–66.  

Milosavljevic, B., Carter Leno, V., Simonoff, E., Baird, G., Pickles, A., Jones, C., Erskine, C., 
Charman, T. & Happé, F. (2016). Alexithymia in Adolescents with autism spectrum disorder: Its 
relationship to internalizing difficulties, sensory modulation and social cognition. Journal of 
Autism and Developmental Disorders, 46, pp. 1354–1367. 

Missana, M., Atkinson, A.P. & Grossmann, T. (2015). Tuning the developing brain to emotional body 
expressions. Developmental Science, 18 (2), pp. 243–253. 

Moehler, E., Brunner, R., Wiebel, A., Reck, C., & Resch, F. (2006). Maternal depressive symptoms in 
the postnatal period are associated with long-term impairment of mother-child bonding. Archives 
of Women’s Mental Health, 9, pp. 273–278. 



Hanna Ahrnberg 

 96 

Moses-Kolko, E.L., Banihashemi, L. & Hipwell, A.E. (2021). Reduced postpartum hippocampal 
volume is associated with positive mother-infant caregiving behavior. Journal of Affective 
Disorders, 281, pp. 297–302.  

Muzik, M., London Bocknek, E., Broderick, A., & al. (2013). Mother-infant bonding impairment across 
the first 6 months postpartum: the primacy of psychopathology in women with childhood abuse 
and neglect histories. Archives of Womens Mental Health, 16, pp. 29–38.  

Müller, M.E. (1996). Prenatal and postnatal attachment: A modest correlation. Journal of Obstetrics, 
Gynecologic & Neonatal Nursing, 25, pp. 161–166. 

Müller, J., Bühner, M. & Ellgring, H. (2003). Is there a reliable factor structure in the 20-item Toronto 
Alexithymia Scale? A comparison of factor models in clinical and normal adult samples. Journal 
of Psychosomatic Research, 55(6), pp. 561–568. 

Moreno, A., Klute, M. & Robinson, J. (2008). Relational and individual resources as predictors of 
empathy in early childhood. Social Development, 17, pp. 613–637. 

Morris, A., Criss, M., Silk, J & Houltberg, B. (2017). The impact of parenting on emotion regulation 
during childhood and adolescence. Child Development Perspectives, 11 (4), pp. 233–238.  

Nakano, M., Upadhyaya, S., Chudal, R., Skokauskas, N., Luntamo, T., Sourander, A. & Kaneko, H. 
(2019). Risk factors for impaired maternal bonding when infants are 3 months old: a longitudinal 
population based study from Japan. BMC Psychiatry, 19, 87, pp. 1–9. 

Nolvi, S., Karlsson, L., Bridgett, D.J., Pajulo, M., Tolvanen, M., & Karlsson, H. (2016). Maternal 
postnatal psychiatric symptoms and infant temperament affect early mother-infant bonding. Infant 
Behavior and Development, 43, pp. 13–23.  

Nummenmaa, L., Glerean, E., Hari, R. & Hietanen, J.K. (2014). Bodily maps of emotions. Proceedings 
of the National Academy of Sciences of the United States of America, 111(2), 646 – 651.  

Ogrodniczuk, J. S., Piper, W. E. & Joyce, A.S. (2011). Effect of alexithymia on the process and outcome 
of psychotherapy: a programmatic review. Psychiatry Research, 190, pp. 43–48.  

Opondo, C., Redshaw, M., Savage-McGlynn, E. & Quigley, M. A. (2016). Father involvement in early 
child-rearing and behavioural outcomes in their pre-adolescent children: evidence from the 
ALSPAC UK birth cohort. BMJ Open 6:e012034, pp. 1–9. 

Pajulo, M., Tolvanen, M., Karlsson, L., Öst, C., Halme-Chowdhury, E., Luyten, P., Mayes, L. & 
Karlsson, H. (2015). The Prenatal Parental Reflective Functioning Questionnaire: Exploring factor 
structure and construct validity of a new measure in the FinnBrain birth cohort pilot study.  Infant 
Mental Health Journal, 36(4), pp. 399–414.  

Pajulo, M., Tolvanen, M., Pyykkönen, N., Karlsson, L., Mayes, L. & Karlsson, H. (2018). Exploring 
parental mentalization in postnatal phase with a self-report questionnaire (PRFQ): Factor structure, 
gender differences and association with sociodemographic factors. The FinnBrain Birth Cohort 
Study. Psychiatry Research, 262, pp. 431–439.  

Paniccia, M.F., Gaudio, S., Puddu, A., Di Trani, M., Dakanalis, A., Gentile, S. & Di Ciommo, V. 
(2018). Alexithymia in parents and adolescents with generalized anxiety disorder. The Clinical 
Psychologist, 22(3), pp. 336–343.  

Papousek, M. (2012). From the start: integration of affect and language in parent–infant interactions. 
Commentary to Kubicek and Emde, Emotional expression and language: A longitudinal study of 
typically developing earlier and later talkers from 15 to 30 months. Infant Mental Health Journal, 
33(6), pp. 585–589. 

Parker, J., Taylor, G. & Bagby, R. (1992). Relationship between conjugate lateral eye movements and 
alexithymia. Psychotherapy and Psychosomatics, 57, pp. 94–101. 

Parker, J.D., Bauermann, T.M. & Smith, C.T. (2000). Alexithymia and impoverished dream content: 
Evidence from rapid eye movement sleep awakenings. Psychosomatic Medicine, 62(4), pp. 486–
491. 

Parker, J.D., Eastabrook, J.M., Keefer, K.V. & Wood, L.M. (2010). Can alexithymia be assessed in 
adolescents? Psychometric properties of the 20-item Toronto Alexithymia Scale in younger, 
middle, and older adolescents. Psychological Assessment, 22, pp. 798−808. 



References 

 97 

Picardi, A., Mazzotti, E., Gaetano, P., Cattaruzza, M.S., Baliva, G., Melchi, C.F., Biondi, M. & 
Pasquini, P. (2005). Stress, social support, emotional regulation, and exacerbation of diffuse plaque 
psoriasis. Psychosomatics, 46(6), pp. 556–564. 

Picardi, A., Fagnani, C., Gigantesco, A., Toccaceli, V., Lega, I. and Stazi M. (2011). Genetic influences 
on alexithymia and their relationship with depressive symptoms. Journal of Psychosomatic 
research, 71(4), pp. 256–263.  

Piven, J., Palmer, P., Jacobi, D., Childress, D. & Arndt, S. (1997). Broader Autism Phenotype: Evidence 
from a family history study of multiple-incidence autism families. American Journal of Psychiatry, 
154, pp. 187–190. 

Porreca, A., de Carli, P., Filippi, B., Parolin, M., & Simonelli, A. (2020). Mothers’ alexithymia in the 
context of parental Substance Use Disorder: Which implications for parenting behaviors? Child 
Abuse and Neglect, 108, pp. 1–13.  

Preece, D., Becerra, R., Allan, A., Robinson, K. & Dandy, J. (2017). Establishing the theoretical 
components of alexithymia via factor analysis: Introduction and validation of the attention-
appraisal model of alexithymia. Personality and Individual Differences, 119, pp. 34–352.  

Preece, D., Becerra, R., Robinson, K., Dandy, J. & Allan, A. (2018). The psychometric assessment of 
alexithymia: Development and validation of the Perth Alexithymia Questionnaire. Personality and 
Individual Differences, 132, pp. 32–44. 

Premberg, A., Hellström, A. L. & Berg, M. (2008). Experiences of the first year as father. Scandinavian 
Journal of Caring Science, 22, pp. 56–63. 

Raby, K.L., Roisman, G.I., Fraley, C.R. & Simpson, J.A. (2015). The enduring predictive significance 
of early maternal sensitivity: Social and academic competence through age 32 years. Child 
Development, 86 (3), pp. 695–708.  

Rayson, H., Bonaiuto, J., Ferrari, P. (2017). Early maternal mirroring predicts infant motor system 
activation during facial expression observation. Scientific Reports, 7, 11738.  

Reck, C., Klier, C., Pabst, K., Stehle, E., Steffenelli, U., Struben, K., & Backenstrass, M. (2006). The 
german version of the postpartum bonding instrument: Psychometric properties and association 
with postpartum depression. Archives of Women’s Mental Health, 9, pp. 265–271.  

Reker, M., Ohrmann, P., Rauch, A.V., Kugel, H., Bauer, J., Dannlowski, U., Arolt, V., Heindel, W., 
Suslow, T. (2010). Individual differences in alexithymia and brain response to masked emotion 
faces. Cortex, 46, pp. 658–667.  

Rieffe, C., Oosterveld, P., & Meerum Terwogt, M. (2006). An alexithymia questionnaire for children: 
Factorial and concurrent validation results. Personality and Individual Differences, 40, pp. 123–
133. 

Riva Crugnola, C., Ierardi, E., Ferro, V., Gallucci, M., Parodi, C. & Astengo, M. (2016). Mother-infant 
emotion regulation at three months: the role of maternal anxiety, depression and parenting stress. 
Psychopathology, 49, pp. 285–294.  

Robinson, L.J. & Freeston, M.H. (2014). Emotion and internal experience in obsessive compulsive 
disorder: reviewing the role of alexithymia, anxiety sensitivity and distress tolerance. Clinical 
Psychology Review, 34(3), pp. 256–271.  

Robinson, M. D., Klein, R. J., & Persich, M. R. (2019). Personality traits in action: A cognitive 
behavioral version of the social cognitive paradigm. Personality and Individual Differences, 147, 
pp. 214–222.  

Romei, V., De Gennaro, L., Fratello, F., Curcio, G., Ferrara, M., Pascual-Leone, A., Bertini, M. (2008). 
Interhemispheric transfer deficit in alexithymia: a transcranial magnetic stimulation study. 
Psychotherapy and Psychosomatics, 77, pp. 175–181. 

Rosenblum, K., McDonough, S., Sameroff, A. & Muzik, M. (2008). Reflection in thought and action: 
maternal parenting reflectivity predicts mind-minded comments and interactive behaviour. Infant 
Mental Health Journal, 29(4), pp. 362–367.  



Hanna Ahrnberg 

 98 

Rusanen, E., Vierikko, E., Kojo, T., Lahikainen, A.R., Pölkki, P. & Paavonen, J. (2021). Prenatal 
expectations and other psycho-social factors as risk factors for of postnatal bonding disorders. 
Infant Mental Health Journal, 42(5), pp. 655–671. 

Rutherford, H.J., Williams, S.K., Moy, S., Mayes, L-C. & Johns, J.M. (2011). Disruption of maternal 
parenting circuitry by addictive process: rewiring of reward and stress systems. Frontiers in 
Psychiatry, 2, 37, pp. 1–17. 

Rutherford, H., Potenza, M., Mayes L. & Scheinost, D. (2020). The application of connectome-based 
predictive modeling to the maternal brain: Implications for mother-infant bonding. Cerebral 
Cortex, 30, pp. 1538–1547. 

Salminen J., Saarijärvi S., Äärelä E., Toikka T. & Kauhanen J. (1999). Prevalence of alexithymia and 
its association with sociodemographic variables in the general population of Finland. Journal of 
Psychosomatic Research, 46(1), pp. 75–82.  

Samur, D., Tops, M., Schlinkert, C., Quirin, M., Cuijpers, P. & Koole, S.L. (2013). Four decades of 
research on alexithymia: moving toward clinical applications. Frontiers in Psychology, 4, 861, pp. 
1–4.  

Saunders, H., Kraus, A., Barone L., & Biringer, Z. (2015). Emotional availability: theory, research, and 
intervention. Frontiers of Psychology, 6, 1069, pp. 1–5. 

Scarpazza, C., Làdavas, E., & Cattaneo, L. (2018). Invisible side of emotions: Somato-motor responses 
to affective facial displays in alexithymia. Experimental Brain Research, 236(1), pp. 195–206. 

Schechter, D., Myers, M., Brunelli, S., Coates, S., Zeanah, C., Davies, M. et al. (2006). Traumatized 
mothers can change their minds about their toddlers: understanding how a novel use of 
videofeedback supports positive change of maternal attributions. Infant Mental Health Journal, 
27, pp. 429–447.   

Schmelkin, C., Plessow, F., Thomas, J. J., Gray, E. K., Marengi, D. A., Pulumo, R., Silva, L., Miller, 
K. K., Hadjikhani, N., Franko, D. L., Eddy, K. T., & Lawson, E. A. (2017). Low oxytocin levels 
are related to alexithymia in anorexia nervosa. The International journal of eating 
disorders, 50(11), pp. 1332–1338. 

Schultheis, A., Mayes, L., & Rutherford, H. (2019). Associations between emotion regulation and 
parental reflective functioning. Journal of Child and Family Studies, 28, pp. 1094–1104.  

Shai, D. & Belsky, L. (2011). When words just won’t do: introducing parental embodied mentalizing. 
Child Development Perspectives, 5, pp. 173–180. 

Sharp, C. & Fonagy, P. (2008). The parent’s capacity to treat the child as a psychological agent: 
constructs, measures and implications for developmental psychopathology. Social Development, 
17(3), pp. 737–754.  

Siddiqui, A. & Hagglöf, B. (2000). Does maternal prenatal attachment predict postnatal mother-infant 
interaction? Early Human Development, 59, pp. 13–25. 

Siegel, D. (2012). Emotion. In Pocket Guide to Interpersonal Neurobiology. An Integrative Handbook 
of The Mind. 1st Ed., W.W. Norton & Company Inc. 

Sifneos P. (1973). The prevalence of “alexithymic” characteristics in psychosomatic patients. 
Psychotherapy and Psychosomatics, 22(2), pp. 255–262.  

Simion, F., & Giorgio, E. D. (2015). Face perception and processing in early infancy: inborn 
predispositions and developmental changes. Frontiers in psychology, 6, 969, pp. 1–11. 

Sirois, M-S. & Bernier, A. (2018). Mother-child relationships and children’s psychosocial functioning: 
The specific roles of attachment security and maternal behavior. Parenting: Science and practice, 
18(3), pp. 172–189.  

Smith, C., Spinrad, T., Eisenberg, N., Gaertner, B., Popp, T. & Maxon, E. (2007). Maternal personality: 
Longitudinal associations to parenting behavior and maternal emotion expressions toward toddlers. 
Parenting: Science and practice, 7 (3), pp. 305–329.  

Sourander, J., Laakso, M-L. & Kalland, M. (2021). Mentalization-based Families First Group 
Intervention for first-time parents: Parent’s Perspectives. Journal of Infant, Child, and Adolescent 
Psychotherapy, 20(1), pp. 77–90. 



References 

 99 

Spalletta, G., Pasini, A., Costa, A., De Angelis, D., Ramundo, N., Paolucci, S. & Caltagirone, C. (2001). 
Alexithymic features in stroke: effects of laterality and gender. Psychosomatic Medicine, 63(6), 
pp. 944–950. 

Spek, V., Nyklícˇek, I., Cuijpers, P. & Pop, V. (2008). Alexithymia and cognitive behaviour therapy 
outcome for subthreshold depression. Acta Psychiatrica Scandinavica, 118, pp. 165–167. 

Suinn, R.M. (2001). The terrible twos – anger and anxiety: Hazardous to your health. American 
Psychologist Journal, 56, pp. 27–36.  

Swart, M., Kortekaas, R., & Aleman, A. (2009). Dealing with feelings: Characterization of trait 
alexithymia on emotion regulation strategies and cognitive-emotional processing. PLoSOne, 4(6), 
pp. 1–7. 

Szatmari, P., Georgiades, S., Duku, E., Zwaigenbaum, L., Goldberg J. & Bennett T. (2008). 
Alexithymia in parents of children with autism spectrum disorder. Journal of Autism and 
Developmental Disorders, 38, pp. 1859–1865. 

Säkkinen, P., Kaltiala-Heino, R., Ranta, K., Haataja, R. & Joukamaa, M. (2007). Psychometric 
properties of the 20-item Toronto Alexithymia Scale and prevalence of alexithymia in a Finnish 
adolescent population. Psychosomatics, 48, pp. 154–161. 

Tamminen, T. (1990). Postnatal depression, breastfeeding and mother-infant interaction (Unpublished 
Doctoral Thesis). Tampere, Finland: University of Tampere. 

Tarantino, S., Papetti, L., De Ranieri, C., Boldrini, F., Rocco, A., D’Ambrosio, M., Valeriano, V., 
Battan, B., Paniccia, M., Vigevano, F., Gentile, S., & Valeriani, M. (2018). Maternal Alexithymia 
and Attachment Style: Which Relationship with Their Children’s Headache Features and 
Psychological Profile? Frontiers in Neurology, 8, 751, pp. 1–10.  

Taylor, G.J. (1984), “Alexithymia: concept, measurement, and implications for treatment”. The 
American Journal of Psychiatry, 141(6), pp. 725–732. 

Taylor, G.J., Ryan, D. & Bagby, R.M. (1985). Toward the development of a new self-report alexithymia 
scale. Psychotherapy and Psychosomatics, 44(4), pp. 191–199. 

Taylor, G.J., Bagby, R.M. & Parker, J.D.A. (1997). The development and regulation of affects. In: 
Taylor GJ, Bagby RM, Parker JDA, eds. Disorders of affect regulation: alexithymia in medical 
and psychiatric Illness. Cambridge: Cambridge University Press, pp. 7−25. 

Taylor, A., Atkins, R., Kumar, R., Adams, D. & Glover, V. (2005). A new Mother-to-Infant Bonding 
Scale: Links with early maternal mood. Archives of Women’s Mental Health, 8(1), pp. 45–51. 

Terock, J., Ven der Auwera, S., Janowitz, D., Klinger-König, J., Schmidt, C.O., Freyberger, H.J. & 
Grabe, H.J. (2019). The relation of alexithymia, chronic perceived stress and declarative memory 
performance: Results from the general population. Psychiatry Research, 271, pp. 405–411.  

Terock, J., Frenzel, S., Wittfeld, K., Klinger-König, J., Janowitz, D., Bülow, R., Hosten, N., Välzke, H. 
& Grabe, H.J. (2020). Alexithymia is associated with altered cortical thickness networks in the 
general population. Neuropsychobiology, 79, pp. 233–243. 

Terock, J., Weihs, A., Teumer, A., Klinger-König, J., Janowitz, D. & Grabe, H.J. (2021). Associations 
and interactions of the serotonin receptor genes 5-HT1A, 5-HT2A, and childhood trauma with 
alexithymia in two independent general-population samples. Psychiatry research, 298, pp. 1–9.  

TenHouten, W.D., Hoppe, K.D., Bogen, J.E. & Walter, D.O. (1986). Alexithymia: an experimental 
study of cerebral commissurotomy patients and normal control subjects. American Journal of 
Psychiatry, 143, pp. 312–316. 

THL (2021). The Medical Birth Register. https://thl.fi/en/web/thlfi-en/statistics-and-data/data-and-
services/register-descriptions/newborns Updated 6th July 2021. 

Thorberg, F.A., Young, R.McD., Sullivan, KA., & Lyvers, M. (2011). Parental bonding and 
alexithymia: A meta-analysis. European Psychiatry 26, pp. 187–193.  

Tronick, E. & Reck, C. (2009). Infants of depressed mothers. Harvard Review of Psychiatry, 17, pp. 
147–156. 

Valera E. & Berenbaum, H. (2001). A twin study of alexithymia.  Psychotherapy and Psychosomatics, 
70 (5), pp. 239–246.  

https://thl.fi/en/web/thlfi-en/statistics-and-data/data-and-services/register-descriptions/newborns%20Updated
https://thl.fi/en/web/thlfi-en/statistics-and-data/data-and-services/register-descriptions/newborns%20Updated


Hanna Ahrnberg 

 100 

van der Velde, J., Gromann, P.M., Swart, M., Wiersma, D., de Haan, L., Bruggeman, R., Krabbendam, 
L. & Aleman, A. (2015a). Alexithymia influences brain activation during emotion perception but 
not regulation. Social Cognitive and Affective Neuroscience, 10(2), pp. 285–293. 

van der Velde, J., Swart, M., van Rijn, S., van der Meer, L., Wunderink, L, Wiersma, D., Krabbendam, 
L. et al. (2015b). Cognitive alexithymia is associated with the degree of risk for psychosis. PLoS 
One, 10(6), p.e0124803, pp. 1–13. 

Vanheule, S., Meganck, R. & Desmet, M. (2011). Alexithymia, social detachment and cognitive 
processing. Psychiatry Research, 190(1), pp. 49–51. 

Velotti, P., Garofalo, C., Petrocchi, C., Cavallo, F., Popolo, R. & Dimaggio, G. (2016). Alexithymia, 
emotion dysregulation, impulsivity and aggression: A multiple mediation model. Psychiatry 
Research, 237, pp. 296–303. 

Vermeulen, N., Luminet, O., & Corneille, O. (2006). Alexithymia and the automatic processing of 
affective information: Evidence from the affective priming paradigm. Cognition & Emotion, 20(1), 
pp. 64–91.  

Vicario, C.M., Martino, G., Marcuzzo, A. & Craparo, G. (2021). No evidence of perceptual 
pseudoneglect in alexithymia. Brain Sciences, 11, 376, pp. 1–6.  

Vissert, J., Rommelse, N., Greven, C. & Buitelaar, J. (2016). Autism spectrum disorder and attention 
deficit/hyperactivity disorder in early childhood: A review of unique and shared characteristics and 
developmental antecedents. Neuroscience and Biobehavioral reviews, 65, 229–263. 

Vorst, H. & Bermond, B. (2001). Validity and reliability of the Bermond-Vorst Alexithymia 
Questionnaire. Personality and Individual Differences, 30(3), pp. 413–434. 

Vouloumanos, A., Werker, J.F., Hauser, M.D. & Martin, A. (2010). The tuning of human neonates’ 
preference for speech. Child Development, 81(2), pp. 517–527. 

Walter, N.T., Montag, C., Markett, S.A. & Reuter, M. (2011). Interaction effect of functional variants 
of the BDNF and DRD2/ANKK1 gene is associated with alexithymia in healthy human subjects. 
Psychosomatic Medicine, 73(1), pp. 23–28. 

Watson, D. & Clark, L.A. (1992). Affects separable and inseparable: On the hierarchichal arrangement 
of the negative affects. Journal of Personality and Social Psychology, 62, pp. 489–505. 

Way, I., Yelsma, P., Van Meter, A.M. & Black-Pond, C. (2007). Understanding alexithymia and 
language skills in children: implications for assessment and intervention. Language, Speech and 
Hearing Services in Schools, 38, pp. 128–139. 

Weinberg, K. & Tronick, E. (1996). Infant affective reactions to the resumption of maternal interaction 
after the still-face. Child Development, 67(3), pp. 905–914. 

Welding, C. & Samur, D. (2018). Language processing in alexithymia.  In O. Luminet, G.J. taylor & 
R.M. Bagby (Eds.) Alexithymia: Advances in research, theory and clinical practice, Cambridge 
University Press, pp. 90–104. 

Westwood, H., Kerr-Gaffney, J., Stahl, D. & Tchanturia, K. (2017). Alexithymia in eating disorders: 
Systematic review and meta-analyses of studies using the Toronto Alexithymia Scale. Journal of 
Psychosomatic research, 99, pp. 66 – 81.  

Wörmann, V., Holodynski, M., Kärtner, J. & Keller, H. (2012). A cross-cultural comparison of the 
development of the social smile: A longitudinal study of maternal and infant imitation in 6- and 
12-week-old infants. Infant Behavior and Development, 35(2), pp. 335–347.  

Xu, P., Opmeer, E. M., van Tol, M.-J., Goerlich, K. S., & Aleman, A. (2018). Structure of the 
alexithymic brain: A parametric coordinate-based meta-analysis. Neuroscience and Biobehavioral 
Reviews, 87, pp. 50–55.  

Yehuda, R., Steiner, A., Kahana, B., Binder-Brynes, K., Southwick, S.M., Zemelman, S. & Giller, E.M. 
(1997). Alexithymia in Holocaust survivors with and without PTSD. Journal of Traumatic Stress, 
10(1), pp. 93–100.  

Yoo, H.I., Kim, B.N., Shin, M.S., Cho, S.C. & Hong, K.E. (2006). Parental attachment and its impact 
on the development of psychiatric manifestations in school-aged children. Psychopathology, 39(4), 
pp. 165–174. 



References 

 101 

Yürümez, E., Akça, Ö., Uğur, Ç., Uslu, R., & Kılıç, B (2014). Mothers’ alexithymia, depression and 
anxiety levels and their association with the quality of mother-infant relationship: a preliminary 
study. International Journal of Psychiatry in Clinical Practice, 18(3), pp. 190–196. 

Zeitlin, S.B., Lane, R.D., O’Leary, D.S. & Schrift, M.J. (1989). Interhemispheric transfer deficit and 
alexithymia. The American Journal of psychiatry, 146(11), pp. 1434–1439. 

Zhu, X., Yi, J., Yao, S., Ryder, A.G., Taylor, G.J. & Bagby, R.M. (2007). Cross-cultural validation of 
a Chinese translation of the 20-item Toronto Alexithymia Scale. Comprehensive Psychiatry, 48(5), 
pp. 489–496.  

Zubler, J., Wiggins, L., Macias, M. Whitaker, T., Shaw, J., Squires, J., Pajek, J., Wolf, R., Slaughter, 
K., Broughton, A., Gerndt, K., Miodoch, B. & Lipkin, P. (2022). Evidence-informed milestones 
for developmental surveillance tools. Pediatrics, 149(3), e2021052138, pp. 1 – 29.  
 



H
anna Ahrnberg

D
 1671

A
N

N
A

LES U
N

IV
ERSITATIS TU

RK
U

EN
SIS

ISBN 978-951-29-9037-5 (PRINT)
ISBN 978-951-29-9038-2 (PDF)
ISSN 0355-9483 (Print)
ISSN 2343-3213 (Online)

Pa
in

os
al

am
a,

 T
ur

ku
, F

in
la

nd
 2

02
2

TURUN YLIOPISTON JULKAISUJA – ANNALES UNIVERSITATIS TURKUENSIS

SARJA – SER. D OSA – TOM. 1671 | MEDICA – ODONTOLOGICA | TURKU 2022

ALEXITHYMIC TRAITS 
AND EARLY PARENTING 

– PARENTAL REFLECTIVE 
FUNCTIONING, POSTPARTUM 
BONDING AND CAREGIVING 

BEHAVIOUR
FinnBrain Birth Cohort Study

Hanna Ahrnberg


	ABSTRACT
	TIIVISTELMÄ
	Table of Contents
	Abbreviations
	List of Original Publications
	1 Introduction
	2 Review of the Literature
	2.1 Alexithymia
	2.1.1 Emotions and cognitions
	2.1.2 Definition and history of alexithymia
	2.1.3 Dimensionality and subtypes of alexithymic traits
	2.1.4 Etiology
	2.1.4.1 Genetic background
	2.1.4.2 Neurobiology
	2.1.4.3 Environmental factors
	2.1.4.4 Childhood adverse events, family environment and experienced parenting

	2.1.5 Epidemiology
	2.1.6 Measuring alexithymic traits
	2.1.7 Alexithymic traits and mental health
	2.1.7.1 Depression, suicidality and anxiety
	2.1.7.2 Neuropsychiatric disorders and other developmental correlates
	2.1.7.3 Psychological distress and chronic stress

	2.1.8 Treating alexithymia – is there a need and is there a way?

	2.2 Parental alexithymic traits and early parenting
	2.2.1 The significance of parental emotional abilities during the first year of life
	2.2.1.1 Socioemotional and communicative milestones
	2.2.1.2 Development of attachment style
	2.2.1.3 Development of emotion regulation

	2.2.2 Parental reflective functioning
	2.2.3 Postpartum bonding
	2.2.4 Caregiving behaviour
	2.2.5 Alexithymic traits and parenting
	2.2.5.1 Previous studies on parental alexithymia
	2.2.5.2 Possible mechanisms linking alexithymia with parenting
	2.2.5.2.1 Altered attention and appraisal
	2.2.5.2.2 Altered memory functions
	2.2.5.2.3 Deficits in interpretation of facial expressions
	2.2.5.2.4 Reduced facial mimicry
	2.2.5.2.5 Altered emotional language
	2.2.5.2.6 Altered behaviour in interactions



	2.3 Conclusions based on the reviewed literature

	3 Aims
	4 Materials and Methods
	4.1 Study design and participants - FinnBrain Birth Cohort Study
	4.2 Subjects in Studies I-III
	4.3 Questionnaires
	4.3.1 Alexithymic traits
	4.3.2 Parental reflective functioning – PRFQ-Fi
	4.3.3 Postpartum bonding – PBQ
	4.3.4 Depressive symptoms – EPDS
	4.3.5 Anxiety symptoms - SCL-90
	4.3.6 Sociodemographic factors
	Age
	Length of gestation
	Parity
	Educational level
	Monthly income
	Relationship status
	Gender of the baby


	4.4 Observational method; maternal caregiving behaviour
	4.5 Statistical analyses
	4.5.1 Initial analyses of Studies I–III
	4.5.2 Main analyses
	4.5.2.1 Study I
	4.5.2.2 Study II
	4.5.2.3 Study III


	4.6 Ethical considerations

	5 Results
	5.1 Characteristics of the main variables in Studies I-III
	5.2 Correlation analyses
	5.3 Regression analyses and the main findings of Studies I-III
	5.3.1 Parental alexithymic traits and parental reflective functioning
	5.3.2 Parental alexithymic traits and postpartum bonding
	5.3.3 Maternal alexithymic traits and caregiving behaviour


	6 Discussion
	6.1 Main findings
	6.1.1 Associations between alexithymic traits and parental reflective functioning (Study I)
	6.1.2 Parental alexithymic traits and postpartum bonding (Study II)
	6.1.3 Relations between maternal alexithymic traits and caregiving behaviour (Study III)
	6.1.4 General remarks on the main findings

	6.2 Strengths and limitations
	6.3 Clinical implications and future directions

	7 Conclusions
	8 Acknowledgements
	References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.7

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType true

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /SUO <>

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [510.236 720.000]

>> setpagedevice




 
 
    
   HistoryItem_V1
   InsertBlanks
        
     Where: after current page
     Number of pages: 1
     Page size: same as page 1
      

        
     Blanks
     0
     Always
     118
     1
     /E/Työt/Yksityiset/Rantaralli 2018/aikakortti_takasivu_2018.pdf
     1
            
       D:20220928124659
       765.3543
       Blank
       14.1732
          

     LAST-1
     Tall
     1289
     415
     AllDoc
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsPage
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     Where: after current page
     Number of pages: 1
     Page size: same as page 1
      

        
     Blanks
     0
     Always
     118
     1
     /E/Työt/Yksityiset/Rantaralli 2018/aikakortti_takasivu_2018.pdf
     1
            
       D:20220928124659
       765.3543
       Blank
       14.1732
          

     LAST-1
     Tall
     1289
     415
     AllDoc
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsPage
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 7.087 x 10.000 inches / 180.0 x 254.0 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     -4
            
       D:20221017105209
       720.0000
       Blank
       510.2362
          

     Tall
     1
     0
     No
     1910
     350
     QI2.9[QI 2.9/QHI 1.1]
     None
     Left
     3.5762
     0.0000
            
                
         Both
         103
         AllDoc
         110
              

       CurrentAVDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

        
     127
     135
     134
     135
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 115 to page 123; only even numbered pages
     Trim: fix size 7.087 x 10.000 inches / 180.0 x 254.0 mm
     Shift: move left by 1.34 points
     Normalise (advanced option): 'original'
      

        
     -4
            
       D:20221017105209
       720.0000
       Blank
       510.2362
          

     Tall
     1
     0
     No
     1910
     350
     QI2.9[QI 2.9/QHI 1.1]
     Fixed
     Left
     1.3411
     0.0000
            
                
         Even
         115
         SubDoc
         123
              

       CurrentAVDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

        
     115
     135
     121
     4
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 115 to page 123; only odd numbered pages
     Trim: fix size 7.087 x 10.000 inches / 180.0 x 254.0 mm
     Shift: move right by 1.34 points
     Normalise (advanced option): 'original'
      

        
     -4
            
       D:20221017105209
       720.0000
       Blank
       510.2362
          

     Tall
     1
     0
     No
     1910
     350
     QI2.9[QI 2.9/QHI 1.1]
     Fixed
     Right
     1.3411
     0.0000
            
                
         Odd
         115
         SubDoc
         123
              

       CurrentAVDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

        
     115
     135
     122
     5
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     Where: before current page
     Number of pages: 2
     Page size: 0.236 x 10.630 inches / 6.0 x 270.0 mm
      

        
     Blanks
     0
     Always
     118
     2
     /E/Työt/Yksityiset/Rantaralli 2018/aikakortti_takasivu_2018.pdf
     1
            
       D:20221019093823
       765.3543
       Blank
       17.0079
          

     LAST-1
     Tall
     1289
     415
     AllDoc
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     Custom
     BeforeCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     Where: before current page
     Number of pages: 1
     Page size: 0.236 x 10.630 inches / 6.0 x 270.0 mm
      

        
     Blanks
     0
     Always
     118
     1
     /E/Työt/Yksityiset/Rantaralli 2018/aikakortti_takasivu_2018.pdf
     1
            
       D:20221019093823
       765.3543
       Blank
       17.0079
          

     LAST-1
     Tall
     1289
     415
     AllDoc
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     Custom
     BeforeCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 6.929 x 9.843 inches / 176.0 x 250.0 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     -4
            
       D:20150206130427
       708.6614
       B5
       Blank
       498.8976
          

     Tall
     1
     0
     No
     1910
     350
     QI2.9[QI 2.9/QHI 1.1]
     None
     Down
     2.7499
     0.0000
            
                
         Both
         115
         AllDoc
         123
              

       CurrentAVDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

        
     137
     138
     137
     138
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 6.929 x 9.843 inches / 176.0 x 250.0 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     -4
            
       D:20150206130427
       708.6614
       B5
       Blank
       498.8976
          

     Tall
     1
     0
     No
     1910
     350
    
     QI2.9[QI 2.9/QHI 1.1]
     None
     Down
     2.7499
     0.0000
            
                
         Both
         115
         AllDoc
         123
              

       CurrentAVDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

        
     137
     138
     137
     138
      

   1
  

 HistoryList_V1
 qi2base





