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Abstract
This study focuses on early attachment and its effects on later cognitive development and mental
well-being in Finnish twins and singletons. Altogether 84 infants, including both singletons (N =
27) and twins (N = 57), were assessed at 18 months of age to determine their infant–mother and
infant–father attachment using the Preschool Assessment of Attachment (PAA), a modification of
the Ainsworth infant classification system. In the whole sample, approximately one third (37%)
of the children were assessed as using avoidant/defended insecure (Type A), one third (35%)
secure/balanced (Type B), one fifth (20%) resistant/coercive insecure (Type C) and the rest
insecure other (IO, 8%) attachment strategy with their mothers, while the corresponding
percentages of attachment strategies with fathers were 36%, 33%, 28% and 3%, respectively. The
results yielded a difference in the maternal attachment between twins and singletons; the twins
were more often Type B attached than the singletons.
At 36 months the children were tested with the Stanford-Binet test for measuring their
intelligence level. Children with Type A or Type B attachment pattern attained the highest IQ.
High socio-economic status of the family and mature pregnancy (≥ 37 weeks) were also
significantly linked with higher intelligence levels.
At the age of 48 months, the children’s mental well-being was assessed by using CBCL (Child
Behavior Checklist, Achenbach) questionnaires completed by the mothers of 22 singletons and 51
twins and the fathers of 20 singletons and 60 twins. Type A attachment strategy with the mother
among singleton toddlers was significantly associated with higher CBCL scores reported by
mothers, concerning withdrawal, somatic problems and total internalizing symptoms, whereas
among twins there were no such correlations. In addition, on the basis of the parental reports
singletons had significantly more behavioural and emotional symptoms than the twins.

Keywords: attachment, externalizing problems, internalizing problems, mental wellbeing, twins

Tirkkonen, Tiina, Leikki-ikäisten suomalaislasten varhainen kiintymyssuhde,
kognitiivinen kehitys ja psyykkinen hyvinvointi. Kaksosuus - riski vai
mahdollisuus?
Oulun yliopiston tutkijakoulu; Oulun yliopisto, Lääketieteellinen tiedekunta
Acta Univ. Oul. D 1322, 2015
Oulun yliopisto, PL 8000, 90014 Oulun yliopisto

Tiivistelmä
Tutkimuksessa tarkastellaan suomalaisten yksös- ja kaksoslasten varhaisen kiintymyssuhteen
vaikutusta myöhempään lapsuusiän kehitykseen ja psyykkiseen hyvinvointiin. Yhteensä 84 lapsen, 27 yksösen ja 57 kaksosen, kiintymyssuhdestrategia arviointiin 18 kuukauden iässä äitiin ja
isään PAA – menetelmällä (Preschool Assessment of Attachment), joka on modifikaatio Ainsworthin pikkulasten kiintymyssuhteen luokitusjärjestelmästä. Lapsista noin kolmanneksella
(37%) oli suhteessa äitiin välttelevä kiintymyssuhdestrategia (A-tyyppi), toisella kolmanneksella (35%) turvallinen (B-tyyppi), viidenneksellä (20%) vastustava (C-tyyppi) ja loppuosalla muu
turvaton (IO, 8%). Vastaavat osuudet lasten ja isien välisissä kiintymyssuhteissa ryhmittäin (A,
B, C ja IO) olivat 36%, 33%, 28% ja 3%. Kaksosten kiintymyssuhdestrategia suhteessa äitiin oli
yksösiä useammin turvallinen.
Lasten kognitiivinen taso arvioitiin Stanford-Binet –testillä 36 kuukauden iässä. Lapset, joiden kiintymyssuhde äitiin tai isään oli joko A- tai B-tyyppinen, menestyivät testissä parhaiten.
Korkea sosioekonominen status ja täysiaikaisuus (≥ 37 raskausviikkoa) olivat yhteydessä merkitsevästi parempaan suoriutumiseen testissä.
Lasten psyykkistä hyvinvointia arvioitiin 48 kuukauden iässä CBCL-lomakkeella (Child
Behavior Checklist), jonka täytti 51 kaksosen ja 22 yksösen äitiä sekä 60 kaksosen ja 20 yksösen
isää. Yksösillä, joilla oli A-tyyppinen kiintymyssuhde äitiin, oli äitien raportoimana merkitsevästi enemmän vetäytymistä, somaattisia oireita ja ylipäätään internalisoivia (tunne-elämän)
oireita. Lisäksi vanhemmat raportoivat yksösillä olevan merkitsevästi enemmän sekä käyttäytymisen että tunne-elämän oireita kaksosiin verrattuna.

Asiasanat: eksternalisoivat ongelmat, henkinen hyvinvointi, internalisoivat ongelmat,
kaksosuus, kiintymyssuhde
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1

Introduction

John Bowlby's attachment theory is an evolutionary one, in that babies are seen as
having a biological drive to seek proximity from a protective adult, usually the
primary caregiver, to cope with danger. The goal of this drive for closeness is to feel
safe, secure and protected. This leads to a range of proximity-promoting signals to the
caregiver, attachment behaviours in the first months of life, these signals are repeated
numerous times. When the baby is hungry or lonely the sensitive and responsive
caregiver will both recognize and respond rapidly enough to meet the baby's needs.
This experience of a secure base calms the baby and reduces his or her anxiety, which
in turn allows him or her to play and explore. When the baby is relaxed and playful,
the caregiver will share and reinforce this mood. Through the process of attachment
behaviours being responded to sufficiently quickly and appropriately, the baby's
survival is ensured, and additionally his or her emotional, social and physical
development is supported in the context of the relationship. (Bowlby 1969/1982,
1970, 1980).
Thus the ways in which children modify their behaviour and strategies for
achieving safety in relationships are influenced primarily by their caregiving
history and their temperament (Cassidy 1994). The strategies have been termed
“patterns of attachment” and can be reliably measured in a standardised
laboratory procedure, Strange Situation Procedure, SSP (Ainsworth et al. 1978).
This has made it possible to study and compare the effects of attachment pattern
on an individual’s development and well-being world-wide. Previous Finnish
studies of attachment using the SSP, have focused on ELBW (Extremely Low Birth
Weight) infants and their mothers (Sajaniemi et al. 2001) and on children, who live
with their foster parents (Kalland & Sinkkonen 2013). Thus, as far as we know, the
first original publication in 2000 of this thesis brought Finnish attachment
research into international awareness, also analyzing the results within the
contexts of twins and of Finnish society.
The primary attachment bond is formed with the person most involved in rapidly
responding to an infant’s cries and who initiates social play during the first year of
his/her life. The person who measures up second-best will usually become the most
important secondary attachment figure. For most people the longest attachment
relationship they may ever have in their life is with a sibling. A sibling might be a
secondary attachment figure, but sometimes a primary one. Well-developed
secondary attached relationships can provide considerable safety if the primary
attachment figure is, for one reason or another, not emotionally or physically
17

available. In particular the case in point is twins, with a unique life-long bond. In
addition to the biological risks involved in twin pregnancy and delivery, twins
might have another obstacle to favourable attachment and development: they
have to share their parents’ attention, and the parents’ response to proximitypromoting signals may take longer compared to singletons. How do these factors
effect on early attachment? On the other hand, is it possible that twins can provide
the co-twin with both emotional and physical safety even in early childhood? The
author searched for the answer to these questions in the original publications of this
thesis by analyzing preschool attachment to mother and father in singletons and twins,
and the possible consequences of living as a twin up to the age of four years.
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2

Review of the literature

2.1

Attachment theory

Attachment theory was developed in collaboration between John Bowlby and
Mary Ainsworth and describes how an infant’s relationship with the primary
caregiver lays the base for later social-emotional development. John Bowlby
formulated the basic dogmas of the theory by drawing on concepts from ethology,
developmental psychology, information processing and psychoanalysis; Mary
Ainsworth’s role was to provide innovative methodology making it possible to
test some of Bowlby’s ideas empirically. In addition, Ainsworth contributed the
concept of the attachment figure as a secure base from which an infant can
explore the world. She also formulated the concept of maternal sensitivity to
infant signals and its role in the development of infant-mother attachment patterns.
(Ainsworth & Bowlby 1991)
Bowlby (1969/1982) described the goal of the child to be not an object, but
rather to maintain a state of desired distance from the mother, depending on the
circumstances. He presented children as wanting to maintain a certain proximity
to their mothers. When a separation lasts too long or the distance is too great, the
attachment system is activated and when adequate proximity has been achieved,
the attachment system is terminated. A balance between the need for exploratory
behaviour and the attachment behavioural system must be achieved that is
complementary and yet mutually inhibiting or stimulating. The nature of this
balance is thought to have developed to ensure that although the child is protected
by maintaining proximity to the attachment figure, at the same time he or she
nonetheless learns about the environment through exploration (Cassidy 1999). A
balance between attachment behaviour and environmental exploration is shown in
the use of an attachment figure as a secure base from which to explore, and which
provides optimal development of independence (Ainsworth 1971).
Bowlby (1979) highlighted that emotions are intimately associated with
behavioural systems. He proposed that during human evolution, genetic selection
favoured attachment behaviours because they increased the probability of
protection and provided a survival advantage (Bowlby 1969/1982). Many
predictable outcomes favourable to the child are thought to result from the child’s
proximity to the parent, such as social interaction, feeding, learning about the
environment, and the basic biological function of attachment behaviour,
19

protection from predators (Cassidy 1999). In Bowlby’s attempt to integrate
psychology and psychiatry with behavioural biology, he speculated that the
attachment system, an evolutionary mechanism common to both humans and
animals, would ultimately be located in specific areas of the brain (Bowlby
1969/1982). Updated models of attachment theory that emphasize both emotional
and social functions and neurobiological structures are now interfacing with
developmental neuroscience to generate a wide body of interdisciplinary studies
(Schore 2005).
In expanding the biological emphasis of Bowlby`s initial theorizing, Main
(1990) proposed that the biologically based human tendency to become attached
is paralleled by a biologically based ability to be flexible towards a range of
caregiving environments. This flexibility is thought to promote variations
associated with quality of attachment (Cassidy 1999). Thus even if nearly all
children become attached, not all of them are securely attached. Secure
attachment Type occurs when a child has a mental representation of the
attachment figure as being available and responsive when needed.
Emotional regulation, defined as characteristic strategies and behaviours used
to modulate emotional arousal, is closely connected to quality of attachment
(Contreas et al. 2000) and may serve as one of the mechanisms through which
attachment security affects later socioemotional outcomes (Braungart-Rieker et
al. 2001). Emotional regulation involves both intrinsic processes and those
extrinsic to the child, particularly the child’s relationship with his or her parent.
Parents play an important role in emotional development and it is largely within
the parent-child relationship that children learn about emotional regulation in the
service of attaining their goals. (Thompson 1999). Emotional regulation is
thought to be adaptive in relation to attachment (Main 1990). When an infant is
faced with a particular type of caregiving and learns from these experiences,
he/she is able to tailor his/her own behaviour accordingly; this is described as a
strategy (Cassidy 1994). Working models, developed during the infant’s first year,
are based on repeated daily experiences with the parent (Bowlby 1969/1982).
Through these socialization practices, among other things, children acquire
emotional models that guide their predictions of the consequences of expressing
various emotions in certain states (Cassidy 1994). For example, the way in which
caregivers respond to their children’s negative moods and their availability to
their child when he or she is upset, will affect what types of strategies children
adopt to regulate their emotional states (Contreas et al. 2000).
20

2.1.1 Attachment Classification
Attachment classification is based on the behaviour of the young toddler (12 to 20
months of age) in a Strange Situation Test (SST), which is a laboratory procedure
designed by Ainsworth and her colleagues (1978). It assesses the balance of
attachment and exploratory behaviour under increasing though moderate stress
(Ainsworth et al. 1978). Differences in quality of attachment relationships are
divided into two main categories: secure and insecure. The terms secure and
insecure describe the infant’s apparent perception of the availability of the
caregiver if a need for protection or comfort should arise, and the organization of
the infant’s response to the caregiver in the light of these perceptions of
availability (Weinfeld et al. 1999).
Security in the relationship with an attachment figure indicates that an infant
is able to rely on that caregiver being available when he/she needs protection or
comfort. The attachment figure is consistently sensitive, accepting and
cooperative (Ainsworth et al. 1978). The flexibility in emotion expression is
thought to arise in part from experiences with a caregiver who responds
sensitively much of the time to a range of infants’ affective signals, without
selective ignoring (Bretherton 1980). Ainsworth et al. (1978) propounded that
infants whose mothers respond sensitively to their signals are more likely to be
securely attached (Type B). Secure relationships encourage infants’ exploration of
the world and expand their mastery of even unsettling environments; they can
rely on their caregivers to be there and alleviate their fears (Bowlby 1973).
Securely attached infants seek proximity and contact with little or no avoidance
or angry resistance towards their caregivers. The contact and comfort they receive
are effective in calming them, allowing them to play following distress (LyonsRuth & Jacobvitz 1999). Securely attached toddlers appear to be more
enthusiastic, persistent, affectively positive and compliant in problem solving
(Matas et al. 1978) and have better social skills than insecurely attached (Waters
et al. 1979). A recent (Groh et al. 2014) meta-analytic review focused on the
association between attachment during early life and social competence with peers
during childhood. Based on eighty independent samples (N = 4 441), the association
between security and peer competence was significant and not moderated by the age
at which peer competence was assessed. At preschool-age securely attached
children exhibit affectional, confident interaction with their caregiver following a
separation (Main et al. 1985). Securely attached children exhibit less anxiety and
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aggression, and more empathy and overall affect regulation than insecurely
attached children (Weinfeld et al. 1999).
Avoidantly attached (Type A) infants learn to ignore the caregiver and reject
his/her attention in unfamiliar situations rather than using him or her as a secure
base from which to explore the environment (Solomon & George 1999). The
caregivers of avoidantly attached infants have been described as intrusive,
controlling, rejecting, and insensitive (Ainsworth et al. 1978). In the SST, Type A
attached children appear to minimize emotional expression. They seem to be
largely neutral in affect, showing neither overt distress on separation from the
caregiver, nor pleasure on reunion (Ainsworth et al. 1978). Infants develop a
reasonable strategy of minimizing attention to the attachment relationship,
minimizing the importance of the caregiver as a source of comfort and hence their
apparent need for him/her (Main & Solomon 1986). Inhibiting negative emotions
such as sadness, anger, or distress is thought to be strategically useful (Cassidy
1994). It is this minimizing that actually permits the infant to maintain proximity
to the caregiver in order to ensure protection. Avoidance and masking of negative
emotion decrease the infant’s arousal level (Bowlby 1980) and prevent the direct
expression of anger towards the attachment figure. At preschool-age, infants with
avoidant attachment strategy show minimal displays of affect (Lyons-Ruth &
Jacobvitz 1999) and ignore the parent, responding minimally when addressed and
moving to a distance from parent when reunited following separation (Main et al.
1985). As pre-schoolers they have been described as hostile, socially isolated
and/or disconnected in the preschool setting, which represents the defensive
posturing one would predict for a child with an attachment figure who is
rejecting, emotionally unavailable, or perhaps depressed. Preschool teachers
reported these avoidantly attached children as being more withdrawn, likely to
give up easily and more exhibitionistic and impulsive than other children.
(Erikson et al. 1985).
Resistantly attached (Type C) infants display angry, resistant behaviour
towards the parent in the SST, exhibiting extreme distress on separation and
difficulties in calming on reunion. Attachment-related experiences that promote
this strategy of heightened emotions and increasing demand for attention are
thought to involve a minimally or inconsistently available parent (Ainsworth et
al. 1978). By increasing dependence on the attachment figure, the resistantly
attached infant successfully draws the attention of the parent (Main & Salomon
1986). They are conspicuously unable to use the caregiver as a secure base for
exploration of new scenarios (Ainsworth et al. 1978). It is typical in this
22

classification in most cases that the child will maintain contact aggressively once
it is achieved (Weinfeld et al. 1999). The negative emotionality of the Type C
attached child may be extravagant and chronic because the child experiences that
to relax and allow him/herself to be soothed by the presence of the attachment
figure is to run the risk of then losing contact with the inconsistently available
caregiver (Cassidy 1994). Caregivers of resistantly attached infants were found to
be insensitive to signals but not notably rejecting (Ainsworth et al. 1971).
According to Bowlby (1973) such a strategy can be dysfunctional if the negative
emotionality is so pervasive that it threatens the existence of the relationship and
other developmental tasks such as social interaction and exploration. Resistantly
attached infants are more likely in later childhood to have problems with anxiety,
possibly as a result of the constant alertness they have developed during their
early attachment relationship (Weinfeld et al. 1999). They have been rated by
observers in preschool as being less confident and assertive and as having poorer
social skills than securely attached infants (Bates & Bayles 1988).
Disorganized attachment (type D) was added by Main and Solomon (1986)
as a fourth attachment classification to the Ainsworth classification system which
they named “disorganized/disorientated” to describe the diverse group of
previously unrecognized fearful, odd, disorganized or overtly conflicting
behaviours exhibited during the SST. Disorganized infants exhibit such
behaviours as appearing apprehensive, crying and huddling to the floor in
response to their parents’ return following a short separation, turning in circles
while simultaneously approaching their parents, and a freezing of movement
while exhibiting a trance-like expression (Main & Solomon 1986, Lyon-Ruth &
Jacobvitz 1999). Main and Hesse (1990) proposed that such behaviours are a
result of the infant being exposed to inexplicably frightening and/or frightened
behaviour by a caregiver. The frightening attachment figure poses an inherent
conflict for the infant: fear activates the attachment system (Bowlby 1969/1982)
and the infant feels compelled to seek proximity; however, through seeking
proximity to the caregiver, the source of fright increases the infant’s fear, leading
to contradictory behaviour (Main & Hesse 1990). Competing tendencies to move
towards and away from the caregiver, who is both a source of alarm and the basis
for safety, intensifies the infant’s fear. This leads to the collapse of behavioural
and regulatory strategies (Lyons-Ruth & Jacobvitz 1999). In contrast to moderate
levels of anxiety and anger that may serve to maintain closeness in anxious
avoidant and anxious resistant attachment relationships, the concurrent activation
of fear and the attachment behavioural system produces strong conflicting
23

motivations for the child exhibiting disorganized behaviours (Carlson 1998).
Infants classified as disorganized in the SST exhibit behaviours that appear to
lack an observable goal or explanation. Most characteristic of these infants is their
lack of a coherent attachment strategy. Disorganized children are those who have
an underlying attachment strategy like A, B, C or A/C, but who are unable to
implement their strategy smoothly and who appear uncertain regarding how the
parent will respond (Crittenden 1995). Longitudinal studies of children classified
as Type D attached in infancy showed associations with defensive aggression
towards peers at age 4 (Jacobvitz & Hazen 1999) and hostile, aggressive
behaviour towards peers at age 5 (Lyons-Ruth et al. 1993). Children with
disorganized attachment history are at particular risk of psychological symptoms
in later childhood. (Carlson 1998).
Research on children's emotional understanding has revealed that insecure
attachment is linked to relative difficulties in interpreting and understanding emotions
(Main et al. 1985, Steele et al. 2008). In their early longitudinal study, Main, Kaplan
and Cassidy (1985) asked 6-year-old children to indicate how a hypothetical child
would respond to an expected 2-week separation from his or her parents. Children
with Type A attachment had difficulty discussing the child's response to the separation
and often refused to discuss possible ways in which children would cope with the
separation. Children with insecure-disorganized attachment tended to become
distressed, silent, self-destructive, and/or irrational when discussing the hypothetical
separations. However, children who had been classified as secure in infancy tended to
give a variety of positive responses, such as that the child should engage in fun
activities to pass the time or should find an alternative attachment figure with whom
to stay. De Rosnay and Harris (2002) reported similar data indicating that lower
attachment security was linked to children's inability to understand emotions in
different situations, including child–parent separations.
2.1.2 The Preschool Assessment of Attachment (PAA)
Crittenden (1992a) argued that the transition from infancy to the preschool-age period
involves concomitant elaboration and differentiation of internal working models of
attachment. Developmentally based change beginning around this time is first the
advent of more complex language, which allows more varied attachment negotiations
and richer, more direct communication about needs and wishes, and second
perspective taking, which enables children to take into account another person's
response and may encourage them to hide their true feelings or thoughts in the service
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of maintaining tolerable attachment relationships. One system for coding attachment
in children after around 20 months of age is Crittenden's Preschool Assessment of
Attachment (PAA1992a). Crittenden (1992a) described preschool children’s
attachment needs as revolving around the need to communicate rather than simply to
monitor, to have more control, and to be able to negotiate and plan with their
caregivers. The PAA relies on the Strange Situation Test to elicit attachment
behaviour, but Crittenden's classification criteria are in keeping with her proposal
that the preschool child is more sophisticated than the infant at evolving coping
strategies, and that these strategies will both reflect a more complex interpretation
of caregiver behaviour and include a greater diversity of attachment-related
responses. Preschoolers have at their disposal a greater range of behaviours,
including inhibition of feigned affect and behaviour that can be used to achieve a
particular goal; therefore attachment coding must address and focus on the
function of behaviours rather than on the presence or absence of a specific
behaviour.
The PAA classificatory system includes all of the categories of the infant
procedure (i.e. A1-2, B1-4, C1-2, A/C), plus several patterns that develop during or
after the pre-operational shift at the end of the second year of life (Figure1).
Specifically, Ainsworth's three basic strategies for negotiating interpersonal
relationships are modified to fit preschoolers' more sophisticated mental skills and
organization of behaviour. Thus, the patterns are renamed as secure/balanced (Type
B), defended (Type A) and coercive (Type C). (Crittenden 1992b).

25

A dynamic‐maturational model
of patterns of attachment in the preschool years
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Comfortable
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Reactive
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Threating/
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False positive affect
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A/C

Aggressive/
Feigned Helpless

False cognition

Copyright: Patricia M. Crittenden, 2014

Fig. 1. Dynamic maturational model (DMM) of patterns of attachment adapted from
Crittenden’s homepages (with permission of the author).

2.2

Concordance of attachment in a family

A meta-analysis of 11 studies evaluating the concordance of infants’ attachment
strategy with their mothers and fathers revealed the pattern of maternal and
paternal attachment to be interdependent, so that security with one parent would
predict security with the other, and correspondingly insecurity with one parent
would predict insecurity with the other (Fox et al. 1991). About half of the
children were assessed as Type B attached to both parents when the evaluations
were made at the age of 11–12 months. In an overview of siblings’ attachment
with their mothers (van Ijzendoorn et al. 2000), sibling relationships were found
to be concordant when classified as dichotomized secure or insecure (62%
concordance) but not when further sub-classified. Maternal insensitivity to both
siblings was related to a concordance in sibling insecurity. Siblings of the same
gender were more likely to form concordant relationships with their mother (68%
concordance). The results of a twin study of attachment in preschool children
indicated that the degree of sibling similarity in attachment was substantial, with
an overall concordance rate of 67% at the secure/insecure level (O’Connor &
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Croft 2001). However, these studies have not given attention to parental
preference of infants, a phenomenon that is often seen in twin families (Moilanen
& Pennanen 1997, Trias et al. 2006).
2.3

Attachment patterns in different countries

Earlier research on attachment has focused on normative samples from North
America and has later expanded to other cultural contexts. Although Type B is
usually the most common type of attachment, there are many types of insecurity.
These may indicate non-normative relationship patterns but are not necessarily
pathological. Within one cultural context, insecure attachment may signify
insecurity, whereas in others it may indicate behaviours that are appropriate and
expected. Intercultural differences are also seen within the different expressions
of caregiver sensitivity, which may affect children’s expressions of security and
insecurity (Mizuta et al. 1996). In a meta-analysis of attachment patterns (van
Ijzerndoorn & Kroonenberg 1988) elicited in almost 2000 “Strange Situations” in
eight different countries, 65% of the children were classified as Type B, 20% as
Type A, and 14% as Type C. The data suggested a pattern of cross-cultural
differences, in which Type-A classifications emerged as relatively more prevalent
in the Western European countries and Type-C classifications as relatively more
frequent in Israel and Japan. Analysis of attachment distribution in a Swedish
sample revealed that 62% of infants were Type-B-attached, 16.5% were classified
as insecure-avoidant and 21% as insecure-ambivalent (Bohlin & Hagekull 2000).
In Finland there have been no studies of healthy children from ordinary families
before this current study.
2.4

Internalizing and externalizing problems in childhood

The majority of child development and mental health researchers agree on a
classification of behavioural problems that distinguishes between internalizing and
externalizing manifestations of dysfunction (Cicchetti & Toth 1991). Internalizing
behaviour problems defined as an over-control of emotions include social withdrawal,
low demand for attention, feelings of worthlessness or inferiority, and dependency
(Achenbach & Edelbrock 1978, McCulloch et al. 2000). Conversely, externalizing
behaviour problems characterized by an under-control of emotions include difficulties
with interpersonal relationships and rule breaking as well as displays of irritability
and belligerence (Achenbach & Edelbrock 1978).
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There is evidence that preschool externalizing problems can predict later
internalizing problems (Lavigne et al. 1998, Mesman et al. 2001). In a Finnish
population-based birth cohort (Pihlakoski et al. 2006), children’s emotional and
behavioural problems were assessed at age 3 using the Child Behavior Checklist
(CBCL, Achenbach 1991a) and at age 12 by parents using the CBCL and by the
children themselves with the Youth Self Report (YSR, Achenbach 1991b).
Behavioural ratings were obtained from 800 subjects at both time points.
Problems at age 3 predicted both externalizing and internalizing problems among
both genders in preadolescence. In girls, internalizing behaviour at age 3
predicted parent-reported internalizing behaviour, and correlated negatively with
externalizing behaviour in self-reports at age 12. Aggressive behaviour was found
to be remarkably stable, and both aggressive and destructive behaviour
independently predicted a wide range of later externalizing and internalizing
problems. Parent ratings of withdrawal showed stability from early childhood to
preadolescence in both genders. Somatic complaints of 3-year-old girls
independently predicted both externalizing and internalizing problems according
to parent and self-reports. (Pihlakoski et al. 2006).
In a study conducted in the United States the level of parent-reported
internalizing problems increased from ages 5 to 10 years for both boys and girls (Leve
et al. 2005). Similarly in a study conducted in the Netherlands, internalizing problems
increased from age 4 years until early adolescence, with the number of internalizing
problems being similar for boys and girls (Bongers et al. 2003). Gilliom and Shaw
(2004) found increasing levels of internalizing problems in children from ages 2 to 6
years. Conversely, Keiley et al. (2000) reported stable levels of problems from ages 5
to 13 years for both boys and girls according to mothers and teachers. One recent
study, in which trajectories of children’s internalizing symptoms were examined as
predicted by interactions among maternal internalizing symptoms and children’s
physiological regulation, showed that trajectories decreased from ages 8 to10 years
(Wetter & El-Sheikh 2012).
Several child and family characteristics have been found to be associated with
internalizing problems in childhood, such as parental divorce (Amato 2000,
Hetherington & Stanley-Hagan 1999), children’s shy temperament and behavioural
inhibition (Feng et al. 2008, Hirshfeld-Becker et al. 2008, Muris et al. 2011),
maternal depression (Feng et al. 2008, Sterba et al. 2007), unfavourable parenting
styles (Luyckx et al. 2011) and environmental stress (Grant et al. 2003, van Oort
2010).
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Boys appear to have higher mean levels of externalizing problems than girls
(Bongers et al. 2003, Keiley et al. 2000, Leve et al. 2005, Miner & Clarke-Stewart
2008, Stanger et al. 1997). Leve et al. (2005) showed that parent-rated externalizing
problems increased from age 5 to 17 years for both boys and girls. Miner and ClarkeStewart (2008) in turn showed that the level of parent- and teacher-rated externalizing
problems declined between the ages of 2 and 9 years. In a study by Keiley et al.
(2000), maternal-rated externalizing problems decreased, whereas teacher-rated
externalizing problems increased from age 5 until 13 years.
Family characteristics that are associated with externalizing problems include
parental divorce (Amato 2000, Hetherington & Stanley-Hagan 1999) and
unfavourable parenting styles such as rejection (Luyckx et al. 2011, Shaw et al. 2003,
Shaw et al. 2005).
2.5

Attachment and cognitive development

Securely attached children are expected to perform better in problem-solving
situations compared to insecurely attached children. Longitudinal studies have
shown that infants who are securely attached to their mothers are more curious
and more active than insecurely attached children in exploring the environment as
toddlers (Hazen & Durret 1982). They are also more eager to learn (Wilson 1974)
and show better self-esteem (Jacobsen & Hofmann 1997) than children with
insecure attachment. There is also evidence that maternal attachment is related to
better children's language development (Klann-Delius & Hofmeister 1997, van
Ijzendoorn et al. 1995, Belsky & Fearon 2002), preferable cognitive development
(De Ruiter & van Ijzendoorn 1993, van Ijzendoorn et al. 1995), and better
emergent literacy (Bus & van Ijzendoorn 1988). West, Mathews and Kerns (2013)
reviewed the literature and suggested that attachment may also be related to academic
performance and IQ in middle childhood. They investigated relations of early
mother–child attachment and cognitive performance in middle childhood. Mother–
child attachment was assessed at 15, 24, and 36 months, and child grades and IQ were
assessed at grades 3 and 4. Attachment patterns at 15 months and avoidant attachment
at 36 months were not related to school performance or IQ in middle childhood.
Securely attached children at 24 or 36 months had better school performance and
higher IQs in middle childhood compared to insecurely attached children.
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2.6

Attachment and mental well-being

In the 2010 decade three meta-analyses concerning the connection between early
attachment and later mental health have been published. First, Fearon et al. in
2010 reported studies in which insecure (A, C) and disorganized attachment types
increased the risk of externalizing problems (N = 5 947). In 69 samples the
association between insecurity and externalizing problems was significant. More
pronounced effects were found in boys, clinical samples and observation-based
outcome assessments. In a review of 55 studies Brumariu and Kerns also in 2010
concluded that the link of insecure attachment to internalizing problems is clear
especially to anxiety and depression. Two years later Groh et al. (2012) in a metaanalytic review examined the association between attachment and internalizing
symptoms during childhood. Based on 42 independent samples (N = 4 614), the
association between insecurity and internalizing symptoms was significant. Type
A attachment strategy was significantly associated with internalizing symptoms.
Insecurity and disorganization more strongly predicted externalizing than
internalizing symptoms. It is important to notice that Brumariu and Kerns (2010)
had a broader focus on attachment assessed by different measures (behavioural
representational and self-report) from early childhood to adolescence, whereas
Groh et al. (2012) included in their review only studies with early behavioural
measures of attachment.
The protective or risk effect can be seen in children and families especially in
situations having contextual risks, such as low socio-economic status and low
social support, maternal depression or poor marital quality. Using maternal CBCL
questionnaires, in 2002 Belsky and Fearon reported a strong step up in
behavioural problems in the avoidant group of preschool-aged children having
two contextual risks. The other attachment groups reached similar levels of
behavioural problems only at higher levels of risk (i.e. 3+). Previously Shaw et al.
(1995) reported on families with socioeconomic risks in the USA and concluded
that children with insecure attachment status at 18 months had higher scores at
age three in externalizing and internalizing symptoms (measured by using CBCL
questionnaires). When the securely attached group was compared separately with
each insecure group, no major effects of attachment were found. Based on the
same sample Shaw et al. (1996) noticed that disorganized attachment related to
internalizing scores at age five years.
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2.7

The context of twins

In Finland as in other developed countries, the proportion of twins among
newborn babies is increasing; 1.1% of births were twin deliveries in 1987 and
1.4% in 2013 (Official Statistics of Finland, Terveys 2014). The number of twin
births in the United States has increased from 1.9% in 1980 to 3.3% in 2009 - a
relative increase of 76% (Martin et al. 2012). Data from other industrialized
countries, including Australia, Austria, Japan, Norway, Singapore and Sweden,
have also shown increases in the rate of twinning (Imaizumi 1997). There are
multiple causes for these increased rates of twin pregnancies. Increasing maternal
age is positively correlated with the dizygotic (DZ) twin rate, but not with
monozygotic (MZ) twinning (Keith et al. 2000). In Finland in 2001 the mean
maternal age at first delivery was 27.6 years and among all deliveries 29.9. In
2013 the corresponding figures were 28.6 and 30.4 (Official Statistics of Finland,
Väestö 2014). The putative reason for the increased rate of twinning with advanced
maternal age is that under equal ovarian feedback conditions, premenopausal mothers
of DZ twins have hyperstimulation by endogenous follicle-stimulating hormones
caused by neuroendocrine, hypothalamic, or pituitary mechanisms (Lambalk et al.
1998). The other reason for increasing twin deliveries is the use of assisted
reproductive techniques (ARTs) and non-ART procedures (Artificial
insemination and hormones to stimulate egg production). As ART traditionally
involved ovarian stimulation and replacement of more than one embryo, it
contributed to a significantly higher number of multiple births (Eriksson &
Fellman 2007). The multiple birth rate from 376 971 European IVF treatment
cycles in 2007 was reported as 22.3% (21.3% twins and 1% triplets) (de Mouzon
et al. 2012).
MZ twins are formed when the fertilized egg splits into two, whereas DZ twins
are produced because two eggs are released at the same time and these both become
fertilized. MZ twins share 100% of each other’s genes, whereas DZ twins share 50%.
These two different types of twins allow geneticists to compare the behavioural
resemblance of MZ twins (with a genetic relatedness of 1.0) to that of DZ twins (with
a genetic relatedness of 0.5). This means that if heredity affects a trait or behaviour,
identical twins should show a greater resemblance for that trait than fraternal twins.
However, if the environment affects behaviour, differences should be minimal. This is
measured by concordance (Collins & Sullivan 2013).
As compared to singleton pregnancies, twin pregnancies have contributed
significantly to preterm deliveries. Preterm delivery (< 37 weeks) occurs in well
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over half of all twin pregnancies (Spellacy et al. 1990, Moise et al. 1998, Ananth
et al. 2005, Chauhan et al. 2010, Burton & Ananth 2010). In Finland in 2013,
4.51% of the 56 878 singletons and 48.91% of the 1 564 twins were preterm
(THL unpublished statistics). In 2009, of the 137 217 twins that were delivered
in the United States, approximately 59% were preterm and 10% were delivered at
< 32 weeks. (National Vital Statistics Reports 2013).
Twins are more often small for their gestational age compared to singletons
(Rydhstroem & Heraib 2001). Increased levels of problems in singleton samples of
preterm children and children with low birth weight have been reported, such as
ADHD (Lahti et al. 2006) and depression (Räikkönen et al. 2008). Low birth weight
and prematurity are unlikely to have the same significance in twins as in singletons,
because of their different aetiology (Phillips et al. 2001). Twins become growthretarded as a result of poor early placental development (Bleker et al. 1988), as
indicated by the fact that from about 24 weeks gestational age onwards, placental
weights of twins are lower than those of singletons. Nonetheless after birth, twins
generally grow well compared to singletons, and are almost as tall as singletons by
the age of 5 years (Estourgie-van Burk 2006).
Multiple pregnancies are associated with a higher rate of spontaneous abortion
and intrauterine foetal demise, and are more likely to result in neonatal and infant
death, cerebral palsy, and congenital birth defects (Dhont et al. 1999). Women who
had multiple births are at increased risk of depression and of experiencing higher
parenting stress (Thorpe et al. 1991). Furthermore, the economic effect on society and
the economic and emotional stresses on families that are associated with raising
twins, triplets, and more children are becoming increasingly apparent (FIGO 2001,
Kinzler, Ananth & Vintzileos 2000). These effects could be associated with higher
levels of emotional and problem behaviours in twins than in singletons. Twins are
obliged to share parental attention with their co-twin and to enter into an intertwin relationship that affects their personality, especially on account of inter-twin
dependence or dominance-submissiveness in relationships (Moilanen 1987,
Moilanen & Ebeling 1998). Leonard (1961) even suggested that during early
childhood, twins may identify with their co-twin rather than with an adult. The
strength of this twin-pair tie was demonstrated in a study by Fraley and Tancredy
in 2012, in which twin siblings were more likely than non-twin siblings to be
attached to their siblings.
Studies comparing levels of behavioural and emotional problems of twins with
those of singletons have had mixed findings. In the National Epidemiological Child
Psychiatric Study in Finland, among 8–9 year-old children, according to parent’s
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reports (using the Rutter Parent Questionnaire, Rutter et al. 1970), twin girls
compared to singletons scored significantly lower as regards total and emotional
problems reported by parents. In self-reports depressiveness did not differ
between twins and singletons (Moilanen et al. 1999). Fewer externalizing problems
(i.e. disruptive, hyperactive, and aggressive behaviors) were found in 2- and 3-yearold Dutch twins compared to same aged singletons (van den Oord et al. 1995). In
Norwegian children aged 5 to 15 years the level of internalizing problems (i.e.
anxiety, depression, withdrawn behaviour, and functional somatic complaints) was
also lower in twins than in singletons (Gjone & Novik 1995). Similarly in a recent
American study of 6–12-year-old ART children (N = 124 twins and 176 singletons)
from 206 families, twins had significantly fewer behavioural problems than
singletons, as reported by the parents (Child Behavior Checklist, CBCL). These
results also suggest that full-term American twins had significantly fewer attention
problems than premature twins, full-term singletons and premature singletons. (Kayla
et al. 2014). Gau et al. (1992) in turn reported maternal CBCL ratings for 1 824
American twins, compared with the CBCL normative sample. The results
indicated that twins showed slightly but consistently higher levels of problem
behaviours. These elevations were significant for older children in both
internalizing and externalizing behaviours; for younger children the elevations
were significant for externalizing but not internalizing behaviours. Maternal
CBCL were also obtained for a sample of 9 651 twins from the Netherlands Twin
Register and for a representative general population sample of 1 351 singletons.
The developmental trajectories of externalizing problems showed a linear
decrease over time, and were not significantly different for twins and singletons.
Internalizing problems also appear to develop similarly for twins and singletons
up to age 9. After this age, internalizing symptoms in twins begin to decrease in
comparison to those of singletons, resulting in less internalizing problems than in
singletons by the age of 12 years. (Robbers et al. 2010). In a study among 11- and
12-year-old Finnish twins and singletons (Pulkkinen et al. 2003), there were no
significant differences in externalizing or internalizing problems. Similarly a
Norwegian sample of 5- to 15-year-old children (Gjone & Novik 1995) showed no
differences in externalizing problems between twins and singletons.
In studies from the 1960s the cognitive development of twins has been shown
to be slower than that of singletons during early childhood (Husen 1961, Dales
1969). In studies from the next decades (Alin Åkerman & Fischbein 1991, Hay et
al. 1984, Myrianthopoulos 1976), the mean cognitive performance of twins was
also about five IQ points (one third of a standard deviation) below that of
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singletons in reasoning tests. In a later report of a large population-based study
comparing intelligence quotients (IQs) of twins and singletons in Scotland (Ronalds
et al. 2005), in which normal birth weight and term infants predominated, 2.6 points
higher rates were obtained for singletons. Webbink et al. (2008) compared
cognitive skills in school-aged singletons and twins in the Netherlands and found
a small but significant cognitive deficit for twins aged 6 and 8. However, the
difference disappeared by the time the children were 12. Similarly in a UK cohort
of 11-year-olds (175 323 singletons and 3 188 twins), there were no significant
differences in cognitive abilities (Calvin et al. 2009). Some studies show no
significant differences in physical and mental development between twins and
singletons except that twins might have a tendency towards slow language
acquisition (Chaudhari et al. 1997, Ozcakar et al. 2003). On average, twins have
scored lower than singletons on a range of tests of verbal competence, and this effect
has been more evident in male twins (Hay et al. 1987, Rutter et al. 2003). Twin
couples may develop their own autonomous or private language that might impede
normal language development (Bakker 1987, Rutter et al. 2003). In addition in the
case of twins, the mother must simultaneously meet the needs of two infants. Hence,
twins almost always receive less individual attention from their parents than singleton
children, which might have an impact on verbal development (Lytton 1977).
Birth weight and gestational age (GA) are the most important covariates that
might confound or modify the prevalence of neurodevelopmental disabilities in twins
and singletons (Lorenz 2012). Gender also has an important effect on
neurodevelopmental outcome, with females in general having better outcomes than
males for both twins and singletons. (Grether et al. 1993, Bonellie et al. 2005).
Intrauterine growth restriction (IUGR) is more common in twins than in singletons
and has been reported to be associated with increased risk of neurodevelopmental
disability in both singletons and twins (Bonellie et al. 2005, Williams & O’Brien
1998).
Parental education and socioeconomic status have major effects on cognitive
outcome (Lorentz 2012). In some studies, parental education and socioeconomic
status are higher in twins than in singletons (Cincotta et al. 2000, Ronalds et al.
2005). Maternal age at delivery is often higher for twins than for singletons and this
has been reported to be associated with better cognitive function in singletons and in
twins (Ronalds et al. 2005). Zazzo et al. (1979) showed the cognitive deficit in twins
compared with singletons to be similar to that in closely spaced singletons, suggesting
that the change in family dynamics caused by twins may contribute to cognitive
discrepancies between twins and singletons.
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3

Aims and hypotheses of the study

The objectives of this study were as follows:
1.
2.

3.

to examine the attachment of 18 months old Finnish singletons and twins to
their mothers and fathers (I and II).
to examine cognitive skills in the same cohort at 36 months of age and to
compare the results with the recorded attachment type at 18 months
(unpublished data).
at 48 months to relate mental well-being of the children as reported by their
parents to the 18-month attachment result (III).

The hypotheses of this study were as follows:
1.

2.

3.

4.

Because of Finland’s Northern European cultural heritage, its sparse
population and the policy of maternal employment, we expected normative
Finnish children to display a distributional bias toward Type A attachment
strategy (I and II). Because of egalitarian values of Finland, we expected no
gender differences (I and II).
We expected fewer Type B attached twins than singletons, because twins are
obliged to share parental attention with their co-twin (I and II), except for
cases in which twins also experienced preterm delivery and neonatal
morbidity with hospital treatment, which increase the probability for secure
attachment because of the need for special parental attention and support (I)
Because parents of Type A attached children are likely to guide their children
towards play supporting academic skills, we expected that Type A attachment
pattern would lead to better results in the intelligence test compared to Type
C or IO attached toddlers. In view of the biological and environmental risks,
we expected that singletons would perform better compared to twins in the
intelligence test (unpublished data)
In the light of Finnish culture and education ideals of independence, we
expected that Type A attached children would show no more mental
symptoms at preschool age than securely attached children (III).
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4

Materials and methods

4.1

Participants

This is a prospective, longitudinal follow-up study of twins and singletons and
their parents from Oulu, Finland, focusing on early attachment and later
development and mental health.
The twin sample was drawn from consecutive twin deliveries in 1992–1994
at the University Central Hospital (UCH) of Oulu. A group of singletons of the
same sex as the firstborn twin were selected for twin-singleton comparisons. In
all, 30 singleton families (SF) and 30 twin families (TF) took part in the study
(Table 1). In order to be eligible for the study the infants had to be the firstborn in
their families and both infants of the twin pair had to survive. All the infants were
free of major malformations. The singletons were born during gestational weeks
33–42 (mean 40, SD 2.34) and the twins during gestational weeks 31–40 (mean
37, SD 2.47). The difference between the duration of pregnancy of singletons and
twins was significant (p < 0.001). The age of mothers of the singletons ranged
from 22 to 35 years (mean 27.8, SD 2.8), and the age of the fathers from 25 to 41
years (mean 30.3, SD 3.7) The age of the mothers of the twins ranged from 22 to
37 years (mean 30.0, SD 3.9), while the fathers fell in the age range 24–45 years
(mean 32.8, SD 5.59). The difference between the age of mothers of singletons
and twins was significant (p = 0.007), but not significant among fathers.
Eight of the twin pregnancies were initiated using assisted reproductive
techniques (ARTs), as reported by the parents. At 18 months of age zygosity was
determined by a questionnaire using questions on physical similarity, a method
which has shown high reliability in Finnish twin data (Sarna et al. 1978). On the
basis of this estimation only one pair was MZ.
The families were categorized by their socio-economic status into social
classes I (professional, managerial), II (intermediate occupations), III (skilled
occupations), and IV (unskilled occupations, housewives, retired) according to
the parent who had the higher socio-economic status (Alestalo 1978). Students
were classified into the class they would belong to after graduation. The majority
(71%) of the families were assigned to the social classes II-III (Table 1). All the
infants were of Caucasian ethnic background, except for one twin pair which had
an African father
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Table 1. Characteristics of the sample (N = 30 singletons and 60 twins).
Characteristics

Singletons
n 27

%

Boys

16

59.3

Girls

11

40.7

Mean

Twins
SD

n 60

%

26

43.3

34

56.7

Mean

SD

Gestational weeks

40.0

2.3

37.0

2.5

Mother's age1

27.8

2.8

30.0

3.9

Father's age1

30.3

3.7

32.8

5.6

SES of the family1
I

5

18.5

8

27.6

II

12

44.4

11

37.9

III

9

33.3

10

34.5

IV

1

3.7

0

0

Preterm2

3

11.1

24

40.0

Neonatal hospital treatment

4

14.8

24

37.9

Mother

11

45.8

11

21.2

Both

12

50.0

34

65.4

1

4.2

7

13.5

Primary caretaker

Father
1

according to the parent with higher socioeconomic status, 2 < 37 gestational weeks

4.2

Procedure

The study was approved by the Ethics Committee, Medical Faculty, University of
Oulu, Finland.
The subjects were identified by the Obstetric Department of the Central
University Hospital of Oulu. 30 consecutive twin deliveries were selected (no
parents refused to participate), and a group of singletons of the same sex as the
firstborn twin were invited for twin-singleton comparisons (two couples of the
invited parents refused to participate and were replaced by other parents of
singletons). In order to be eligible for the study the infants had to be the firstborn
in their families and both infants of the twin pair had to survive. (Table 2)
The hospital records were examined and the following indicators were noted:
ages of mother and father at delivery, length of gestation, pregnancy and delivery
complications, neonatal hospital treatment and social status of the family.
Altogether, 40 boys (24 twins, 16 singletons) and 44 girls (33 twins, 11
singletons) were assessed in the Strange Situation Test (SST) at the age of 18
months (corrected for degree of prematurity). There were 56 mothers and 54
fathers, owing to the fact that one of the twin pairs and one of the singletons came
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from a single-parent family, and thus these three children were assessed only with
the mother. Two fathers (one father of singletons and one of twins) refused to
participate in the study, and the parents of one of the twin pairs refused to
participate with one of their twins after considering the situation to be too
distressing for their child. Taking these cases into account, a total of 84 motherinfant (57 mother-twin and 27 mother-singleton) and 78 father-infant assessments
(53 father-twin and 25 father-singleton) were conducted. Assessment of
attachment took place in a hospital laboratory playroom equipped with a one-way
mirror, microphones and a video recorder. All attachment classifications were
assessed from videotapes by the author according to the Preschool Assessment of
Attachment (PAA) developed by Crittenden (1992a, 1992b).
The sample of the first original publication (I) consisted of 47 mother–twin
and 18 mother-singleton SSTs, altogether 36 girls (8 singletons, 28 twins) and 29
boys (10 singletons, 19 twins). In this analysis the ages of mothers of twins
ranged from 22 to 37 years (M = 29.9) and mothers of singletons from 22 to 35
(M = 27.8). Forty-five per cent of twins (21/47) were preterm (< 37 gestational
weeks) and of singletons 17% (3/18). Thirty-six per cent of twins (17/47) and
17% (3/18) of singletons were treated in the neonatal ward.
The intelligence of the children (52 twins and 27 singletons) was measured
by a clinical psychologist using the Stanford-Binet test (Thorndike, Hagen &
Sattler 1986) at an average age of 36 months corrected by the degree of maturity.
This test is often used to evaluate the intelligence of preschool-aged children. The
abilities measured by the test items include general comprehension, visual-motor
ability, arithmetic reasoning, memory and concentration, vocabulary and verbal
fluency, judgement and reasoning. Behaviour in the testing session was assessed
on a five-point scale. The observed traits were concentration on the task, interest
in the task, endurance in difficult tasks, self-confidence, working speed and
verbal expression. (Unpublished data).
Later, when the children were four years old, the Child Behavior Checklist
(CBCL) questionnaires were posted to both parents with the instruction to fill in
the CBCL independently. After two notifications the mothers of 22 singletons and
54 twins and the fathers of 17 singletons and 60 twins completed the
questionnaires. (III)
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Table 2. Study population (N = 30 singletons, 60 twins).
Age Months Measure
18

18

Participating parent

SST1

Parental Questionnaire

36

IQ2

48

CBCL3
2

Attrition
Twins Singletons

Mother

57

27

3

3

Father

53

25

7

5

Mother or father

60

27

0

3

Both parents

58

27

2

3

52

27

8

3

Mother

54

22

6

8

60

17

0

10

Father
1

Participants
60 twins 30 singletons

3

Strange Situation Test, Intelligence Quotient, Child Behavior Checklist

4.3

Methods

4.3.1 Parental Questionnaire at 18 months
At 18 months of age, corrected by the degree of prematurity, a questionnaire was
sent to both parents about their children’s health, development and temperament,
asking about their own education and employment, as well as some facts of
family life – for example family pattern, the primary caretaker of the child, or
whether the parents had shared caretaking responsibility for their infants.
4.3.2 Strange Situation Procedure and Preschool Assessment of
Attachment (PAA)
The most common procedure for identifying attachment patterns (secure, avoidant,
ambivalent/coercive and disorganized) in infancy, the Strange Situation Procedure
(Ainsworth & Bell 1970), was used in this study. The procedure consists of a series of
separation and reunion episodes with a caregiver in laboratory conditions. In the 20 minute procedure, the caregiver and the infant are placed in an unfamiliar playroom
equipped with toys while a researcher observes/records the procedure through a oneway mirror. The procedure consists of eight sequential episodes in which the child
experiences both separation from and reunion with the mother as well as the presence
of an unfamiliar stranger.
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The protocol is conducted in the following format according to Ainsworth and
Bell 1978:
–
–
–
–
–
–
–
–

Episode 1: Caregiver, Child, Experimenter (30 seconds)
Episode 2: Caregiver, Child (3 minutes)
Episode 3: Caregiver, Child, Stranger (3 minutes)
Episode 4: Stranger, Child (3 minutes or less)
Episode 5: Caregiver, Child (3 minutes)
Episode 6: Child Alone (3 minutes or less)
Episode 7: Stranger, Child (3 minutes or less)
Episode 8: Caregiver, Child (3 minutes)

All attachment classifications were assessed from videotapes by the author
according to the PAA method developed by Crittenden (1992a, 1999b). The
author, who served as the rater, found 91% inter-rater reliability in the
standardized reliability test and 94% agreement with Crittenden in assessing 16
tapes randomly selected from the data set (I, II).
4.3.3 Stanford-Binet Intelligence Scale (SB)
The intelligence level of the children was measured at an average age of 36 moths
using the Stanford-Binet Intelligence Scale (SB), which was developed in 1916 and
was revised in 1937, 1960, 1986 and 2003 (Bain & Allin 2005). In the present study
the intelligence of the children was measured by the highly experienced leading
clinical psychologist at the Department of Pediatrics, University Hospital of Oulu
using the 4th version of SB (SB- IV) at an average age of 36 months corrected by
the degree of maturity. SB-IV (SB-IV; Thorndike, Hagen & Sattler 1986) has been
widely accepted and included among tests endorsed for assessment of cognitive
ability in preschool children. Concurrent validity studies suggest that SB-IV is likely
to yield composite scores similar to those provided by other acceptable measures of
cognitive functioning, such as the WISC-R, WAIS-R, and Form L-M (Hollinger &
Baldwin 1990).
4.3.4 Child Behavior Checklist (CBCL)
The Child Behavior Checklist is a parent-report measure that has been widely
used internationally.
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The CBCL/4–18 was normed on a sample of 2 368 non-handicapped 4 to 18
year old American children (Achenbach 1991). The CBCL has strong content and
construct validity and high test–retest reliability (r = 0.91–0.95) (Achenbach &
Rescorla 2001). In the present study mothers and fathers evaluated their
children’s behavioural and emotional problems by using CBCL questionnaires for
ages 4–6, modified and translated for Finnish pre-schoolers by Almqvist 1996. In
this modified version school-words are changed to kindergarten-words, because
in Finland children start school at age seven. Parents rate their children’s
problematic behaviours and competencies by completing 20 items assessing
competencies and 113 items assessing behavioural/emotional problems during the
previous 6 months. Items are rated on a 3-point Likert-type scale (i.e. 0 = not true;
1 = somewhat or sometimes true; 2 = very often true or often true). Normal,
borderline, and clinical ranges are defined in relation to the scores. There are
subscales for the problem items that are used to evaluate internalizing (i.e.
withdrawal, somatic complaints, and anxiety/depression) and externalizing
symptoms (i.e. aggressive and delinquent behaviour) as well as social and thought
problems. (Achenbach 1991).
4.3.5 Statistical methods
Analyses were performed using The Statistical Package for Social Sciences
(SPSS) version 7.0 (I), 8.0.1 (II) and 22.0.0.0 (III). Pearson’s Chi-Square tests and
Fisher’s Exact tests were used to compare children’s attachment type to mothers
and fathers between twins and singletons, boys and girls as well as mothers and
fathers as the primary caretaker of the child. The Mann-Whitney U -test was used
to study the gender- and attachment-type differences in CBCL because of nonnormally distributed data and the small size of the sample. Differences between
IQ scores among attachment types to mothers and fathers were analysed using the
Kruskal-Wallis test. The influences of socioeconomic status (SES) and
prematurity on IQ were analysed by using two-way ANOVA, with the IQ score as
response variable and SES and prematurity as fixed explanatory variables.
Statistical significance was evaluated using two-tailed 0.05-level tests. No
multiple testing corrections were made, based on a suggestion by Rothman
(1990).
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5

Results

5.1

Attachment of singletons and twins to both parents (I, II)

Within the whole sample 37% of the children were scored Type A, 35% as Type
B, 20% as Type C, and 8% outside the normal range (IO), when assessed
attachment strategy with the mother. When the children were assessed with their
fathers, 36% Type A, 33% Type B, 28% Type C and 3% outside the normal range.
There was no significant difference between the distributions of attachment to the
father and the mother. Attachment to mother and father in the whole Finnish
sample is presented in Figure 2, along with the results of an international metaanalysis from eight countries (van Ijzendoorn & Kroonenberg 1988).
80
70

65

60
Finnish sample,
attachment to mother

50
40

37 36

35

Finnish sample,
attachment to father

33
28

30
20

International sample,
attachment to mother

20

20

14
8

10

3
0
A

B

C

IO

Fig. 2. Attachment (%) to mother and father in the whole Finnish sample (N = 84) and
in the international sample (N = 1 990) from eight countries (van Ijzendoorn &
Kroonenberg 1988).

The attachment of singletons and twins to the mother and father was analysed
separately, showing twins to be more often securely attached to the mother than
singletons (p = 0.013). By contrast, attachment to the father did not differ
significantly (p = 0.680) between singletons and twins (Figures 3–6).
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15 %
B1‐2
33 %

C1‐2
C4
18 %

IO
A4
A3
A1‐2

4%

7%

4%
19 %

Fig. 3. Sub-classifications of attachment type with the mother in singletons at 18
months.

B1‐2

28 %

B3

35 %

B4
C1‐2
C4
3%

IO
A1‐2

4%
2%

12 %
16 %

Fig. 4. Sub-classifications of attachment type with the mother in twins at 18 months.
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16 %

B1‐2
44 %

12 %

B4
C1‐2
C4
A1‐2

24 %
4%

Fig. 5. Sub-classifications of attachment type with the father in singletons at 18
months.

19 %
B1‐2

32 %

B4
C1‐2
C3
17 %

C4
IO

4%

A1‐2
5%
2%

21 %

Fig. 6. Sub-classifications of attachment type with the father in twins at 18 months.
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In Tables 3 and 4 the sub-classifications of attachment of both girls and boys and
singletons and twins to the mother and to the father are shown separately. Gender
did not statistically significantly affect the pattern of attachment in the whole
group, although 43% (19/44) of the girls and only 25% (10/40) of the boys were
Type B attached to their mothers. The main difference was found between
singleton and twin girls, as only one of the 11 singleton girls (9%) was Type B
attached to the mother, whereas 18 of the 33 twin girls (55%) were Type B
attached (p = 0.02). No such difference was observed between singleton and twin
boys. Although the comparison of the attachment in twin boys and girls to the
mother revealed 55% (18/33) of the girls, and 29% (7/24) of the boys to be Type
B, this difference did not reach statistical significance. Gender did not affect the
twins’ attachment to their fathers, or the singletons’ attachment to either their
mothers or fathers.
The relationship between the three biological risk factors of newborns were
analyzed in relation to attachment with the mothers, in the combined group of both
singletons and twins. These risk factors were twinship, prematurity, and neonatal
morbidity in such an extent that hospital treatment was needed. The more risk factors
the infant had encountered, the higher was the probability that the toddler was
classified as Type B attached. Attachment type in relation to cumulative risk, as
number of risks, is presented in publication I Table 8.8.
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1

1

0

0

0

1

1

0

N

A3

29

20

10

10

9

4

5

N

A1-2

B

29

25

4

N

B

35%

43%

15%

%

20

16

6

10

4

3

1

N

B1-2

2

2

1

1

0

0

0

N

B3

7

7

?

7

0

0

0

N

B4

17

10

7

N

C

C

20%

18%

26%

%

14

9

6

3

5

3

2

N

C1-2

0

0

0

0

0

0

0

N

C3

3

1

0

1

2

1

1

N

C4

with father

36%
0

0

- Total

28

0

- Boys

Total

0

- Girls

32%

0

- Total

17

0

Twins

0

44%

N

A4

- Boys

11

A
%

A

N

- Girls

Singletons

Classification

0

0

0

0

0

0

0

N

A3

28

17

8

9

11

7

4

N

A1-2

26

19

7

N

B

33%

36%

28%

%

B

14

10

3

7

2

2

0

N

B1-2

0

0

0

0

1

0

1

N

B3

12

9

4

5

4

2

2

N

B4

22

15

7

N

C

28%

28%

28%

%

C

17

11

6

5

6

2

4

N

C1-2

1

1

1

0

0

0

0

N

C3

4

3

1

2

1

1

0

N

C4

Table 4. Main and sub-classifications of attachment type to the father in singletons and twins.

with mother

37%

0

- Total

31

0

- Boys

Total

0

35%

- Girls

20

1

- Total

Twins

1

- Boys

40%

N

A4

0

11

A
%

A

N

- Girls

Singletons

Classification

2

2

0

N

IO

7

2

5

N

IO

Table 3. Main and sub-classifications of attachment type to the mother in singletons and twins.

3%

4%

0%

%

IO

8%

4%

19%

%

IO

0

0

0

0

0

0

0

N

D/A/C

6

2

1

1

4

3

1

N

D/A/C

2

2

0

2

0

0

0

N

A/C

1

0

0

0

1

0

1

N

A/C

78

53

23

30

25

14

11

N

Total

84

57

24

33

27

16

11

N

Total

100%

100%

43%

57%

100%

56%

44%

%

Total

100%

100%

42%

58%

100%

59%

41%

%

Total

Among singletons the mother was reported to be the primary caretaker in 46%,
both parents equally in 50% and the father in 4% of cases and the corresponding
figures among twins were 21%, 65% and 14%. (p = 0.058). If the child-mother
attachment pattern was Type B, the primary caretaker among singletons was more
often the mother (67%, 4/6) and among twins both parents equally (73%, 16/22).
Correspondingly, if the attachment strategy with the father was Type B, the
primary caretaker was both equally among singletons (67%, 4/6) and twins (53%,
9/17) (Table 5).
Table 5. Parental preference and attachment to mother and to father.
Primary Caretaker

A
N

B
%

N

C
%

N

IO
%

Total

N

%

N

p

%

Attachment to mother
Singletons
Mother

2

19%

4

36%

3

27%

2

19%

11

100%

Both

7

58%

2

17%

2

17%

1

8%

12

100%

Father

1

100%

0

0%

0

0%

0

0%

1

100%

Ns

Twins
Mother

4

40%

4

40%

2

20%

0

0%

10

100%

Both

13

38%

16

47%

3

9%

2

6%

34

100%

Father

2

33%

2

33%

2

33%

0

0%

6

100%

Ns

Attachment to father
Singletons
Mother

6

60%

2

20%

2

20%

0

0%

10

100%

Both

3

25%

4

33%

5

42%

0

0%

12

100%

Father

1

100%

0

0%

0

0%

0

0%

1

100%

Ns

Twins
Mother

3

37%

4

50%

1

13%

0

0%

8

100%

Both

12

40%

9

30%

9

30%

0

0%

30

100%

Father

0

0%

4

50%

2

25%

2

25%

8

100%

Ns

In the whole group, 51% of the children had the same main attachment pattern
with the mother and the father (35% of singletons and 62% of twins).
When the attachment patterns were dichotomized to either secure or insecure,
up to 70% (54/77) of the children had the same attachment quality to both parents
and in 52% (40/77) it was insecure (Table 6). Within the whole twin sample,
inter-twin concordance of attachment to mothers was found to be 52%, whereas
the concordance of attachment to fathers was 46%.
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Table 6. Attachment to father versus attachment to mother in both twins and
singletons.
Attachment to mother

Attachment to father
Insecure (A, C, IO)
N

%

Secure (B)
N

%

Total N (%)
N

%

Insecure (A, C, IO)

40

52%

11

14%

51

66%

Secure (B)

12

16%

14

18%

26

34%

Total

52

68%

25

32%

77

100%

5.2

Attachment and cognitive development (Previously
unpublished data)

According to SB-IV the mean IQ at 36 months in this data was very high (M
129.4, SD = 19.0). However, the socioeconomic status of the sample was also
above the average. No statistically significant difference (p = 0.58) was observed
between the mean IQs of singletons and twins (singletons M 132.1, SD = 18.8, Atwins M 129.3, SD = 18.1, B-twins M 126.8, SD = 20.0) In the testing session
singletons had slightly better mean scores in verbal expression (singletons mean
3.0, SD = 1.0, twins M 2.6, SD = 1.1, p = 0.05).
High intelligence levels of pre-schoolers appear to be clearly related to the
high social status of their families (F (3,72) = 13.8, p < 0.001) as well as to
maturity (F (1,72) = 23.1, p < 0.001). The interaction is however non-significant.
The difference is evident even in this sample, in which the socioeconomic status
is above the average (Figure 7).
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Estimated marginal means of IQs
Duration of
pregnancy

160 ‐

<37 weeks
>37 weeks

Estimated marginal means

150 ‐

140 ‐

130 ‐

120 ‐

110 ‐

100 ‐

Non‐estimable means are not plotted
I
Professional and
managerial

II
Intermediate
occupation

IV
III
Unskilled occupation,
Skilled
occupation housewives, retired

Sosioeconomic status (according to the parent with higher SES)
Fig. 7. The influences of socioeconomic status (SES) and prematurity on IQ in the
whole sample.

Table 7 shows the means and standard deviations of intelligence level in relation
to the main attachment classification with the mother and with the father. Among
Type A and Type B attached children the mean IQs were almost equal, being
clearly higher compared to the Type C children. There were only two subjects
whose attachment was out of the normal range (IO) to the father and they
appeared to have the highest intelligence levels. However, no statistically
significant differences were observed in the mean IQ distribution between the
patterns of attachment to the mother or to the father.
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Table 7. Means (M) and standard deviations (SD) of IQ per pattern of attachment with
the mother and the father in the whole sample.
Pattern of attachment

Mother

Father

N

M

SD

N

M

SD

Type A

29

131.3

21.5

25

131.7

21.3

Type B

23

130.5

16.8

24

130.9

15.4

Type C

16

125.3

20.3

22

125.7

21.7

IO (D/A/C, A/C)

6

126.5

13.5

2

141

24

Total

74

129.4

19

73

129.9

19.5

The pre-term children, 3 singletons (M IQ = 116.3, SD = 7.1) and 24 twins
(M = 122.1, SD = 19.2), had lower intelligence levels at 36 months of age
compared with full-term children (IQ of singletons M = 134.1, SD = 18.9 and of
twins M = 133.1, SD = 17.8), even though the ages were corrected for the degree
of maturity (p = 0.01).
5.3

Attachment and mental well-being (III)

The mothers of singletons reported more anxious/depressed symptoms
(p = 0.049) and aggressive behaviour (p = 0.012) in their children (Figure 8).
Externalizing problems (p = 0.026) compared to twins and the total problem raw
scores were also significantly higher (p = 0.032) among singletons (Table 8).
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Fig. 8. CBCL syndrome scale raw score medians of singletons and twins reported by
mother.
Table 8. Broad-band scale scores according to the CBCL questionnaire completed by
mothers of singletons and twins.

CBCL
Total problems

Singletons

Twins

p-value for

N = 22

N = 54

singletons vs

Md

q1

q3

M

Md

q1

q3

M

twins

23

16

33

29.0

16

11

24

18.5

0.032

Internalizing

3

1

8

5.9

3

1

5

3.2

0.068

Externalizing

11

5

15

11.2

6

4

11

7.6

0.026

Medians (md), first quartiles (q1), third quartiles (q3) and means (M) are given, and the significances of
differences in broad-band scale scores between singletons and twins were calculated using the
nonparametric Mann-Whitney U-test

The fathers of singletons also reported more externalizing (p = 0.002) problems in
their children’s behaviour compared to twins. In addition, the fathers reported
more internalizing problems (p = 0.004) and Total problem scores were also
significantly higher (p = 0.001) among singletons (Table 9), although there were
no statistically significant differences in syndrome scale scores (Figure 9).
Symptoms according to the CBCL questionnaire completed by mothers and
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fathers of singletons and twins are also presented in publication III Tables 1a and
1b.
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p<0.05
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Fig. 9. CBCL syndrome scale raw score medians of singletons and twins reported by
father.
Table 9. Symptoms according to the CBCL questionnaire completed by fathers of
singletons and twins.
Singletons

Twins

p-value for

N = 17

N = 60

singletons vs

CBCL
Md
Total Problems

23

q1
20

q3
36

M
27.6

Md

q1

13

6

q3
24

M

twins

16.4

0.001

Internalizing

4

2

8

6.2

2

1

4

2.8

0.004

Externalizing

10

8

10

10.6

5

3

10

6.9

0.002

Medians (Md), first quartiles (q1), third quartiles (q3) and means (M) are given, and the significances of
differences in broad-band scale scores between singletons and twins were calculated using the
nonparametric Mann-Whitney U-test.

The medians of CBCL syndrome raw scores of singleton and twin girls as
reported by the mothers are presented in Figure 10 and of singleton and twin boys
in Figure 11. The mothers of singleton girls reported more attention problems
(p = 0.04, Figure 10) in their daughters, and the total problem raw scores were
also higher compared to those of twin girls (p = 0.032, Table 10). Among boys
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there were no significant differences between singletons and twins according to
mothers’ reports (Figure 11).
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Fig. 10. CBCL syndrome scale raw score medians of singleton and twin girls reported
by mother.
Table 10. Broad-band scale scores according to the CBCL questionnaire completed by
mothers of singleton and twin girls.
Singletons

Twins

p-value for

N=9

N = 30

singletons vs

CBCL
Total problems

Md

q1

q3

M

Md

q1

q3

M

twins

23

16

43

30.4

13

8

24

16.7

0.032

Internalizing

5

2

12

6.9

2

1

4

3.1

0.064

Externalizing

6

5

17

10.9

5

3

11

7.0

0.089

Medians (Md), first quartiles (q1), third quartiles (q3) and means (M) are given, and the significances of
differences in broad-band scale scores between singletons and twins were calculated using the
nonparametric Mann-Whitney U-test
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Fig. 11. CBCL syndrome scale raw score medians of singleton and twin boys reported
by mother.
Table 11. Broad-band scale scores according to the CBCL questionnaire completed by
mothers of singleton and twin boys.

CBCL
Total problems

Singletons

Twins

p-value for

N = 13

N = 24

singletons vs

Md

q1

q3

M

Md

q1

q3

M

twins

25

16

36

28.1

21

13

26

20.7

0.408

Internalizing

3

1

7

5.2

4

1

5

3.3

0.442

Externalizing

11

6

15

11.4

8

4

11

8.3

0.196

Medians (Md), first quartiles (q1), third quartiles (q3) and means (M) are given, and the significances of
differences in broad-band scale scores between singletons and twins were calculated using the
nonparametric Mann-Whitney U-test

The CBCL syndrome scale raw score medians reported by fathers of singleton
and twin girls are presented in Figure 12 and those of singleton and twin boys in
Figure 13. The fathers of singleton girls reported more aggressive behaviour
(p = 0.016, (Figure 12), internalizing problems (p = 0.035) and externalizing
problems (p = 0.029) compared to twin girls (Table 12).

55

14
12
10

Singletons
Twins
p<0.05

8
6
4
2
0

Fig. 12. CBCL syndrome scale raw score medians of singleton and twin girls reported
by father.
Table 12. Broad-band scale scores according to the CBCL questionnaire completed by
fathers of singleton and twin girls.
Singletons

Twins

p-value for

N=7

N = 34

singletons vs

CBCL
Total problems

Md

q1

q3

M

Md

q1

q3

M

twins

27

18

46

29.9

12

6

26

16.9

0.052

Internalizing

4

2

8

6.3

2

1

3

2.6

0.035

Externalizing

11

10

19

13.1

5

3

10

7.3

0.029

Medians (Md), first quartiles (q1), third quartiles (q3) and means (M) are given, and the significances of
differences in broad-band scale scores between singletons and twins were calculated using the
nonparametric Mann-Whitney U-test

Among boys (Figure 13) the symptoms in the CBCL questionnaire reported by
fathers were stronger in singletons compared to twins in several subcategories:
thought problems (p = 0.007), attention problems (p = 0.020) and aggressive
behaviour (p = 0.022) and also Total problem raw scores and externalizing raw
scores were significantly higher compared those of twin boys (p = 0.005 and
0.023, Table 13).
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Fig. 13. CBCL syndrome scale raw score medians of singletons and twin boys
reported by father.
Table 13. Broad-band scale scores according to the CBCL questionnaire completed by
fathers of singleton and twin boys.

CBCL
Total problems

Singletons

Twins

p-value for

N = 10

N = 26

singleton vs

Md

q1

q3

M

Md

q1

q3

M

twins

22

21

31

26.1

13

7

22

15.8

0.005

Internalizing

4

2

9

6.2

2

1

4

3.1

0.078

Externalizing

10

8

10

8.9

5

2

9

6.4

0.023

Medians (Md), first quartiles (q1), third quartiles (q3) and means (M) are given, and the significances of
differences in broad-band scale scores between singletons and twins were calculated using the
nonparametric Mann-Whitney U-test

The syndrome scale scores reported by mothers according to different attachment
types with the mother are presented in Tables 14 and 15. Among singletons, TypeA-attached toddlers had the highest withdrawn sub-score. Significantly higher
scores were also found with regard to somatic complaints and total internalizing
problems. However, no such associations were found among twins. With regard
to CBCL data from the fathers, no significant differences were found between
different attachment types among singletons or among twins. The relation of the
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attachment type with the father and symptoms according to the CBCL
questionnaire completed by fathers of singletons and twins is presented in
Publication III Table 2b.
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2
2
0
2
2
9

Anxious/Depressed

Social Problems

Thought Problems

Attention Problems

Delinquent Behaviour

Aggressive Behaviour

11

Externalizing

5

3

18

5

1

1

0

1

0

1

1

q1

15

10

55

13

3

4

2

3

3

2

4

q3

M

Md

11.7

7.7

31.8

9.0

1.7

2.6

0.6

2.6

3.0

1.9

3.1

13

2

26

10

2

4

0

1

2

0

0

6

0

12

6

0

2

0

0

0

0

0

q1

24

15

66

19

5

8

3

6

7

2

7

q3

B
N=4

A
N = 10

14.5

5.8

34.2

11.8

2.8

4.2

1.0

2.2

3.2

0.2

2.2

M

6

3

16

6

0

2

0

0

2

0

0

Md

C

5

2

11

5

0

1

0

0

1

0

0

q1

22

6

40

18

4

4

1

3

4

1

2

q3

N=4

10.8

3.5

22.2

9.5

1.2

2.2

0.2

1.2

2.0

0.5

1.0

M

9

2

24

8

1

3

0

2

1

1

0

Md

IO

6

1

17

5

1

1

0

0

0

0

0

q1

13

7

29

12

2

4

1

3

3

2

2

q3

N=4

9.5

3.2

23.0

8.2

1.2

2.8

0.2

1.5

1.5

1.0

0.8

M

p-value

0.765

0.040

0.531

0.639

0.813

0.738

0.471

0.148

0.687

0.016

0.017

A vs BCIO

using the nonparametric Mann-Whitney U-test

Medians (Md), first quartiles (q1), third quartiles (q3) and means (M) are given, and the significances of differences between attachment types were calculated
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Internalizing

Total Problems

28

2

CBCL broad-band scales

2

Somatic Complaints

Md

Withdrawn

CBCL syndrome scales

CBCL questionnaire

singletons (A =, B =, C =, IO =) .

Table 14. Attachment type with the mother and symptoms according to the CBCL questionnaire completed by mothers of
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1
2
0
3
2
4

Anxious/Depressed

Social Problems

Thought Problems

Attention Problems

Delinquent Behaviour

Aggressive Behaviour

6

Externalizing

4

2

12

3

1

2

0

0

0

0

0

q1

9

4

23

7

2

4

1

3

2

2

2

q3

M

Md

6.6

3.7

18.8

5.1

1.5

2.7

0.7

1.8

1.4

1.2

1.1

7

3

14

6

0

2

0

1

0

1

1

4

1

10

3

0

0

0

0

0

0

0

q1

12

6

31

12

2

4

1

2

3

2

1

q3

B
N = 22

A
N = 18

8.6

3.4

19.3

7.6

1.0

2.0

0.6

1.2

1.4

1.0

1.1

M

4

1

18

4

1

0

0

1

1

0

0

Md

q1

0

0

2

0

0

0

0

0

0

0

0

C

12

4

22

10

2

3

2

2

2

2

2

q3

N=9

6.9

2.2

15.4

5.6

1.3

1.6

0.6

1.2

0.9

0.8

0.6

M

4

2

10

2

1

2

0

2

0

0

0

Md

q1

2

0

6

1

1

1

0

1

0

0

0

IO

-

-

-

-

1

-

0

-

-

-

-

q3

N=2

3.5

1.5

10.0

2.5

1.0

1.5

0.0

1.5

0.5

0.5

0.5

M

p-value

1.000

0.210

0.349

0.579

0.145

0.092

0.595

0.429

0.421

0.447

0.367

A vs BCIO

calculated using the nonparametric Mann-Whitney U-test

Medians (Md), first quartiles (q1) and third quartiles (q3) and means (M) are given, and the significances of differences between attachment types were

3

Internalizing

Total Problems

18

1

CBCL broad-band scales

1

Somatic Complaints

Md

Withdrawn

CBCL syndrome scales

CBCL questionnaire

(A =, B =, C =, IO =).

Table 15. Attachment type with the mother and symptoms according to the CBCL questionnaire completed by mothers of twins
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Discussion

The objectives of this study were:
1.
2.
3.

6.1

to examine the attachment of 18 months old Finnish twins and singletons to
both parents.
to examine cognitive skills in the same cohort at 36 months of age and to
compare the results with the recorded attachment type at 18 months.
at age 48 months, to relate mental well-being of the children as reported by
their parents to the 18-month attachment results.
Attachment of singletons and twins to both parents

In our study Type A attachment strategy is strongly represented in comparison to
data of a meta-analysis of attachment patterns elicited in almost 2000 Strange
Situations in eight different countries (van Ijzendoorn & Kroonenberg 1988), in
which 65% of the children were classified as Type B, 20% as Type A, and 14% as
Type C. Their data suggested a pattern of cross-cultural differences, in which
Type A classifications emerged as relatively more prevalent in the Western
European countries and Type C classifications as relatively more frequent in
Israel and Japan.
We assumed that because of Finland’s Northern European cultural heritage
and the sparse population, normative Finnish children would display a
distributional bias towards Type A attachment strategy, similar to other Western
cultures. We also expected that because twins are obliged to share parental
attention with their co-twin there would be fewer Type B attached twins than
singletons. Because of the egalitarian values of Finnish culture, we expected no
gender differences.
In this Finnish sample, only one third of the children were classified to be Type B
attached, and Type A (avoidant/defended) was predominating, especially its
mildest form A1-2. There were no significant gender differences found in this
data, although a slight, non-significant trend was seen for the boys’ attachment to
be more frequently insecure in quality, and the girls’ more often secure. In order
to enable further considerations of a statistical significance of gender differences,
a larger sample size would be needed. Comparing the differences within the
whole sample of singletons and twins, our data revealed a trend showing twins to
be more often Type B attached to the mother; among girls the difference was
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significant. This result was contrary to our hypothesis of less securely attached
twins, due to their obligation to share the attention of the mother with their cotwin. Instead, this may support the secondary hypothesis of special parental
attention and support, which increases the probability of secure attachment.
Additionally, the two months longer maternal leave in twin families may have a
positive effect on attachment development in the last two months of the first year
of life. For one child, parental allowance is paid for 159 working days; for twins,
218 working days (KELA 2015). Furthermore, twins may together enjoy more
maternal presence and response than singletons. Even though the mother’s
nurture is not always directed to one particular child, the mother is in any case
often near.
There was no significant difference between the distributions of attachment to
the mother and to the father. Within the whole sample the concordance of
attachment quality (secure vs. insecure) between mothers and fathers was as high
as 70%. This concordance was comparable with a meta-analysis by Fox,
Kimmerly & Schafer (1991), in which about 50 % of the children were assessed
as Type B attached to both parents and 19 % were assessed as insecurely attached
to both parents. Fathers in twin families are needed to take part in childcare,
although Finnish men (especially within the younger generation) are active in
singleton families as well. Many Finnish fathers spend some weeks with their
new-born babies (paternal leave). Nowadays fathers of twins can stay at home at
the same time as the mother for a total of about 13 weeks (Kela 2015). Fathers also
share the responsibility of childcare with mothers later on as the children grow
up. The participation in childcare enables the fathers to be available at times of
family stress, and thus to be able to become important attachment figures for the
infants. In the present study, when the parents shared the caretaking of the child,
this appeared more often to predict Type B attachment. When both parents take
care of the child equally, this might increase their time and opportunity to respond
to the child’s needs for closeness and security.
6.2

Attachment and cognitive development

This study supports the hypothesis that children with Type A and Type B
attachment patterns at 18 months attain the highest intelligence levels at 36
months of age. Attachment figures of Type A attached children may actively
support distal types of play and, particularly, “academic” play (Crittenden 1995).
They often also strongly support successful solutions in the play or game. Thus, it
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is not surprising that Type A attached children succeed well in intelligence tests,
which measure analytical skills rather than creative intelligence. Type B children
have a positive relationship with their parent, who sensitively provides a child with
help when needed and in this way fosters a child's cognitive development. Only in
two cases was the attachment type between the child and the father outside the
normal set of patterns (A/C), and in both of these cases the children had the
highest intelligence levels. It could also be considered that the parents of these
children place particular emphasis on cognitive skills, whereas the emotional side
is left with less attention. The result might also be a coincidence due to the small
sample size. More data will be needed to confirm this finding. On the other hand,
if the attachment to the mother was outside the normal range (IO, N = 6) the
child’s IQ was clearly lower compared to the IQs of Type A and Type B attached
pre-schoolers.
The SES of the family and gestational maturity were significantly associated
with better success in the intelligence test. The SES of this sample was high and
the highest classes were over-represented, and thus the comparison between IQ
and SES was not valid in this case.
It was surprising that the toddlers’ attachment classifications were not linked
to concentration, endurance, self-confidence or working speed in the intelligence
tests. Previous research has shown that the cognitive development of twins is
slower than that of singletons in early childhood (Alin Åkerman & Fischbein
1991, Hay et al. 1984, Myrianthopoulos 1976). This is understandable in view of
the risks, both biological and environmental, associated with twins. However, the
main developmental risk of twins appears to be associated with prematurity. At
least in this study the full-term twins performed almost as well in the intelligence
test as the full-term singletons.
6.3

Attachment and mental well-being in singletons and twins

Parents of singletons reported more emotional and behavioural problems
compared to twins. The mean raw score for total problems was among singleton
girls 30.4 and among twin girls 16.7 according to the mothers. According to the
fathers the corresponding figures were 29.9 and 16.9. Parallel, but non-significant
means of total problem raw scores were reported by mothers of singleton and
twin boys (28.1 vs. 20.7) and there was a statistically significant difference in
total problem scores reported by the fathers (26.1 vs. 15.8, p = 0.005).
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Thus the scores for the singletons were clearly higher than the corresponding
value (M = 23.1) of a normative American sample (N = 619) in the age group 4–
11 (Achenbach 1991), although the scores for the twins were lower.
Correspondingly in the American sample the raw score mean among boys in the
age group 4–11 was 24.2 (Achenbach 1991). The raw score means between the
present sample and the American sample are not fully comparable because in the
American sample only 17% of the age group (4–11) were 4–5 years old.
The tendency of twins to have fewer emotional and behavioural problems than
singletons might be explained by the fact that twins always have someone close for
support – their co-twin. In order to have comparable study groups we selected
firstborn singletons and twins, which however made it impossible to compare the
effects of sisters and brothers for the well-being of singletons.
Finnish society is considered to respect an individuals’ independence; the
parents tend to encourage their children’s active and autonomous behaviour,
while dependence-related actions are often discouraged. In Finland most of the
fathers participate in childcare actively and fathers are known to be less binding
and to encourage more independence than do mothers (Minde et al. 1990).
Independence can also be encouraged in practice, because the Finnish society is
safe. Thus we assumed that type A attachment reflects and predicts independence,
not a risk for a child´s mental health. Nonetheless in this study the association
between Type A attachment and emotional symptoms was clear among singletons.
Type A attached singletons had significantly more internalizing problems, somatic
complaints and withdrawal, as reported by mothers, compared to twins. This
finding is in line with attachment studies (Ericksson et al. 1985, Greenberg &
Speltz 1988, Lyons-Ruth et al. 1993, 1997, Pierrehumbert et al. 2000) which have
indicated that Type A attachment is associated with toddlerhood or preschool
symptoms of a more internalizing nature, such as anxiety and withdrawal. The
avoidant individual attempts to self-regulate negative affect rather than to
acknowledge vulnerability and ask for help from others (Main and Cassidy 1988).
It is easy to understand that Type A attachment may lead via feelings of alienation
and aloneness to withdrawal, somatization and even depression.
Why was this association between avoidant attachment and internalizing
problems not found among twins? Even if the inter-twin relationship may also
include some stressful aspects such as sibling rivalry, the twin toddlers in fact do
not suffer from loneliness and the twins might use one another as attachment
figures. Bowlby (1969/1982) discussed the notion that infants could have multiple
attachment objects and that “responsiveness to crying and readiness to interact
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socially are among the most relevant variables” (p. 315) in determining who will be
chosen as an attachment figure. The mother is the most likely candidate in most cases,
but fathers, siblings, aunts, uncles, and grandparents may also serve as attachment
figures (Ainsworth et al. 1991). When the mother is perceived as inaccessible, for
example, siblings may turn to each other for comfort and care. However, the presence
of the co-twin does not diminish the need for the parent, nor does the twin prefer the
company of the co-twin to that of the parent.
To ensure favourable development and mental well-being, every child should
have an attachment figure, with which to secure the bad moments and share
moments of joy. And lucky he or she, who has in addition one or more secure
secondary attachment objects - like a co-twin.
6.4

Limitations

The main limitation of this study is the small sample size and especially the overrepresentation of twins (30 singletons and 60 twins), which prevents generalization
of the results. However, this was the first research of attachment in Finland
concerning healthy children and ordinary families and can thus be seen as a
pioneering work, which could be replicated with bigger study groups.
Unfortunately there is no reported data of Finnish attachment classification of
a normative sample of CBCL/4–18 reports of 4-year-old Finnish children, which
would allow national comparison of results.
Another limitation in this sample is that the data was collected from one city,
Oulu, which is the capital of northern Finland with several research institutes, the
University Hospital and its well-known technology. The Oulu Region has over
200 000 inhabitants and it is the fastest growing region in Finland. On the other
hand no differences were found in another Finnish study of three-year-old
children’s emotional and behavioural problems from two very different cities,
Kemijärvi and Uusikaupunki; one from the north, another from further south and
from different sociocultural areas of Finland (Sourander 2001). Thus, the Finnish
society appears to be rather homogenous, and the practical decision to collect data
from only one population, the City of Oulu, will have had little effect on the
validity of the results.
The third limitation of this study is the high socioeconomic status of the
families, which also limits the generalizability of the sample results. Thus, we
must be very careful in drawing conclusions concerning correlations of SES with
attachment pattern, cognitive development and emotional and behavioral
65

symptoms of children because of the very low numbers in some SES classes. This
decreases the reliability of the results.
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7

Conclusions: Implications and future
research

The present study examined the attachment in 18 months old Finnish singletons
and twins to both parents and then compared attachment pattern with the
cognitive development at 36 months of age and mental well-being reported by
both parents at 48 months.
The twin birth rate has increased because of the growing numbers of older
mothers and more successful fertility treatments. About half of the twins are born
before 37 weeks, which increases risks for development and well-being. All in all
twin pregnancy and delivery, awareness of all risks, and finally the simultaneous
care of two infants represent both mentally and physically a great challenge for
the parents of twins. Therefore these parents are often particularly worried about
the well-being of their twins. However, this study shows that twinship can also
serve as a protective factor in the development of mental health; twins performed
well compared to singletons.
Our results indicated that in infancy, twins more often had Type B, secure
attachment strategy to their parents and the accumulation of the two other risk
factors in addition to twinship – premature birth and hospital treatment – further
increased the probability that the attachment strategy would be classified as Type
B.
Parents of twins reported significantly less emotional and behavioural
problems in their children compared to parents of singletons. Twins also
performed well in the intelligence test, which revealed that the children in this
study had above-average intelligence, although pre-term twins and singletons
appeared to have distinctly lower intelligence levels at 36 months of age
compared with full-term children.
Finnish society is a safe environment in which to live and develop, and
independence might thus be encouraged. Type A attachment strategy is overrepresented especially among singletons and for them it appears to lead to an
increasing trend towards internalizing symptoms at preschool age. The co-twin
appears to protect a twin with Type A attachment strategy from the pathway of
developing internalizing symptoms such as withdrawal and somatic complaints.
However, these findings, although very interesting, must be considered as
preliminary and further investigation with a larger sample size is needed.
As we suggested that the co-twin attachment may help to prevent Type A
parental attachment from developing into child’s internalizing symptoms, it might
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be worthwhile to assess inter-twin attachment in further follow-up research on the
development and mental well-being of twins and singletons. Furthermore,
attachment between siblings might be worth studying when searching for
protective factors in children’s well-being in difficult situations.
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