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Abstract

Infants born preterm (<37 gestational weeks, GW) are
at increased risk for regulatory difficulties and insecure
attachment. However, the association between infants'
regulatory behavior patterns and their later attachment
organization is understudied in the preterm popula-
tion. We addressed this gap by utilizing a Portuguese
sample of 202 mother-infant dyads. Specifically, we
compared the regulatory behavior patterns of 74 in-
fants born moderate-to-late preterm (MLPT, 32-36
GW) to those of 128 infants born full-term (FT, 37-42
GW) and evaluated the associations of these regulatory
patterns with later attachment. Infants’ regulatory be-
havior patterns (Social-Positive Oriented, Distressed-
Inconsolable, or Self-Comfort Oriented) were evaluated
in the Face-to-Face-Still-Face paradigm at 3 months,
and their attachment organization (secure, insecure-
avoidant, or insecure-ambivalent) was evaluated in the
Strange Situation at 12 months corrected age. In both
samples, the Social-Positive-Oriented regulatory pattern
was associated with secure attachment; the Distressed-
Inconsolable pattern with insecure-ambivalent attach-
ment; and the Self-Comfort-Oriented pattern with
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insecure-avoidant attachment. However, compared to
FT infants, infants born MLPT were more likely to ex-
hibit a Self-Comfort-Oriented pattern and avoidant at-
tachment. Most perinatal and demographic variables
were not related to infant outcomes. However, infants
with a higher 1-min Apgar were more likely to exhibit
the Social-Positive-Oriented regulatory pattern and se-
cure attachment.

1 | INTRODUCTION

Preterm (PT) birth (<37 gestational weeks, GW) is a growing public health concern, account-
ing for approximately 11% (range = 5%-18%) of live births worldwide (Blencowe et al., 2013).
Although advances in medical care and technology have contributed to improved survival rates,
PT birth continues to be a leading cause of infant morbidity and mortality globally, particularly
among infants born at earlier gestational ages (i.e., very preterm, VPT, 28-31 GW, 10%; or ex-
tremely preterm, EPT, <28 GW, 30%), or among those born in regions with inadequate medical
support (Blencowe et al., 2013).

However, most PT births (over 80%) occur between 32-36 gestational weeks (moderate-to-late
preterm infants, MLPT), and until recently, infants born MLPT were thought to be at low risk
for negative developmental sequelae. Indeed, findings from a recent geographical, prospective
population-based study confirm that many infants born MLPT (67%) experience outcomes that
are comparable to those of infants born full-term (FT) (Johnson et al., 2018). Nevertheless, a
sizable percentage (26%) exhibit “non-optimal” developmental and behavioral profiles that are
similar to those observed in higher-risk infants born VPT or EPT. For instance, recent research
shows that infants born MLPT have compromised cognitive, behavioral, attentional, and emotion
regulatory functioning, relative to that of infants born FT, both during infancy/early childhood
(Arpi & Ferrari, 2013; Boyle et al., 2014; Cheong et al., 2017; Gerstein et al., 2017; Ketharanathan
etal., 2011; Shah et al., 2013), and at school age (Chan & Quigley, 2014; Dilworth-Bart et al., 2018;
Hornman et al., 2017; Quigley et al., 2012; Talge et al., 2010; van Baar et al., 2009).

This marked heterogeneity in the outcomes of infants born MLPT (and other infants born
PT) cannot be explained by medical risks alone; caregiving and other environmental factors
also likely play a significant role (Delonis et al., 2017). Because of their immaturity, infants' self-
regulatory capacities are limited and emerge primarily in a relational context reflecting both
self and parent-infant co-regulatory processes (Beebe et al., 2010; Beeghly et al., 2016). Infants
born PT are often described as more challenging to parent effectively than infants born FT. This
may be due to their regulatory behavior problems, their parents’ stress levels, or the transaction
between parental and infant risk factors (Braungart-Rieker et al., 2014; Gerstein & Poehlmann-
Tyson, 2016; Poehlmann & Fiese, 2001; Poehlmann et al., 2011; Sameroff & Fiese, 2000). Although
findings are inconsistent (Bilgin & Wolke, 2015), several researchers report that infant-mother
dyads in the PT population are more likely to exhibit compromised patterns of social interaction,
relative to their FT counterparts (Forcada-Guex et al., 2006, 2011; Minde, 2000; Thompson et al.,
2003), and are more likely to form insecure attachment relationships (Korja et al., 2008; Wolke
et al., 2013).
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Other research suggests that positive parent—child relationships may be protective for infants
born PT. In a longitudinal sample of infants born VPT and FT, Delonis et al. (2017) found that
parent-toddler interactions characterized by mutual responsivity and shared positive affect at-
tenuate the negative association between birth risk and children'’s cognitive and social emotional
outcomes in early childhood. In contrast, Poehlmann et al. (2011) reported that infants born PT
who are distress-prone are especially susceptible to the effects of negative parenting. Therefore,
assessing individual differences in infants' early self-regulatory patterns is critical, and this as-
sessment may be most effectively accomplished in a dyadic interactive context, such as the Face-
to-Face Still-Face paradigm (FFSF, Tronick et al., 1978).

2 | EMERGENCE OF REGULATORY BEHAVIOR
PATTERNS IN EARLY INFANCY

The ability to communicate and regulate emotions and behavior effectively during social inter-
actions is crucial in accomplishing one's social goals and is a foundational component of social
competence (Thompson, 1994). The success or failure of immature infants' attempts to regu-
late emotions and behavior during social exchanges derives not only from their own efforts and
age-possible capacities but also from the quality of support that caregivers provide in achieving
dyadic co-regulation (Beeghly et al., 2016; Bigelow & Power, 2014). Infants’ regulatory patterns
consist of co-occurring emotional expressions and behaviors (e.g., positive and negative affect,
gaze directed at or away from the caregiver, self-soothing behaviors such as thumb-sucking, and
altered postures such as distancing; Tronick et al., 2019). Infants use these regulatory patterns to
achieve specific social goals such as re-engaging the caregiver in social interaction following an
interruption, or down-regulating distress (Shapiro et al., 1998).

Infants' iterated experiences gradually modulate the style of their regulatory responses during
caregiver-infant social interactions. Depending on their unique biopsychosocial characteristics
(e.g., health, temperament, and consistency of caregiver responsiveness), different infants learn
to use different regulatory patterns to best achieve their attachment and regulatory goals. Some
infants learn to over-regulate their emotions during caregiver-infant interactions, whereas others
learn to under-regulate them, as reflected in their relative tendency to engage in predominately
positive or negative behaviors and to rely on self or others to regulate emotions during social
exchanges (Tronick et al., 2019).

3 | EARLY REGULATORY PATTERNS OF INFANTS BORN
PT OR FT IN THE FFSF

The FFSF is a well-described observational paradigm often used to evaluate variations in infants’
regulatory behaviors before, during, and after an interactive stressor (maternal still-face) during
which mothers temporarily adopt behavioral and affective unavailability (see Mesman et al.,
2009, for a review). With a few exceptions (e.g., Jean & Stack, 2012), most studies comparing
the regulatory behaviors of infants born FT and infants born PT in the FFSF have reported sig-
nificant group differences (Feldman et al., 2010; Hsu & Jeng, 2008; Segal et al., 1995). However,
specific findings vary. For example, Hsu and Jeng (2008) found that during the still-face episode
of the FFSF, 2-month-old infants born PT (24-34 gestational weeks) became distressed faster and
maintained a negative affective state longer than age-matched infants born FT, showing more
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difficulty recovering after exposure to the maternal still-face. This suggests that infants born PT
might be more susceptible to the stress of being exposed to a still-faced mother at 2 months
of age. Similarly, in another study, 7-month-old infants born PT spent less time displaying big
smiles to their mother during the first (baseline) episode of the FFSF and exhibited a less pro-
nounced decrease in big smiles during the still-face episode, compared to age-comparable infants
born FT (Segal et al., 1995). Results from these two studies describe infants born PT as fussier
and as less engaged in positive social behavior than infants born FT during early to mid-infancy.

In an Italian sample, Montirosso et al. (2010) describe different patterns of infant regulatory
behavior for PT and FT infants in the FFSF, at 6-9 months of age (corrected for gestational
age in PT group). Specifically, they reported that infants born PT (26-36 weeks gestational age,
with a high proportion of infants born MLPT) were more behaviorally and affectively restrained
and were more likely to exhibit a self-comfort oriented style of coping during the FFSF than
age-comparable infants born FT. The infants born PT in this sample exhibited more social with-
drawal (e.g., distancing behaviors) and signaled their distress less often to their mother across
all episodes of the FFSF. In this cross-sectional study, these infants also engaged in more social
monitoring behaviors during the FFSF reunion compared to infants born FT.

Similar findings were reported by Fuertes et al. (2009) in a Portuguese sample of mostly MLPT
infants (31-36 GW) evaluated at 3 months of age. In a study comparing three categories of infant
regulatory behavior (positive other-oriented, negative other-oriented, and self-comforting behav-
iors), infants born PT exhibited a high prevalence of self-comforting behaviors (e.g., distancing
behavior, looking away from the mother, oral behaviors such as thumb-sucking) across FFSF
episodes Similarly, in an Israeli study by Yaari et al. (2018) comparing the behaviors of infants
born very preterm (VPT, <32 GW), MLPT, and FT during the FFSF at 4 months of age, infants
born MLPT exhibited more self-comforting behaviors, whereas infants born VPT exhibited more
negative affect and gaze aversion than the other groups of infants.

Taken together, these findings suggest that infants born PT exhibit diverse patterns of regu-
latory behavior during the FFSF during the first year of life. Some infants born PT display in-
creased negative affect and emotion regulation difficulties, compared to infants born FT, whereas
others engage in social withdrawal and self-comforting regulatory behaviors. The reasons for
these diverse reactions to the FFSF are not fully understood. These variations might be explained,
at least in part, by methodological differences across studies, such as differences in the degree of
prematurity (gestational age at delivery) among the infants born PT included in the sample, or
differences in the post term age at which infants are evaluated in the FFSF. Alternatively, these
findings may indicate that infants exhibit stable individual differences in early regulatory pat-
terns that emerge in a relational context with their caregivers. Bowlby (1969) theorized that se-
cure attachment relationships with caregivers develop gradually over time in relational contexts.
However, whether infants' discrete regulatory behaviors or organized regulatory patterns during
the FFSF presage variations in later attachment formation is relatively understudied.

4 | ASSOCIATION OF INFANT REGULATORY BEHAVIOR
IN THE FFSF WITH ATTACHMENT

Only a few studies have investigated whether infants' discrete regulatory behaviors in the FFSF
during the first year of life are associated with later attachment. Results of a meta-analytic review
by Mesman et al., 2009, which included eight studies with FT infants, revealed that the display of
more positive (d = 0.23) and less negative affect (d = 0.24) during the FFSF was associated with
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attachment security at 12 months of age. The relatively small effect size for these associations
suggests that the specific results from this small group of studies are somewhat inconsistent.

For example, several researchers found no significant associations between infant negative
affect in the FFSF and later attachment (Braungart-Rieker et al., 2014; Ekas et al., 2013), whereas
other studies reported that infants who exhibited less crying and negative affect during still-face
and reunion episodes of the FFSF while presenting more positive social behaviors, were more
likely to be securely attached in later infancy (e.g., Cohn et al., 1991; Kiser et al., 1986). Still other
studies found that infants who were more alert, reactive, and had more difficulty in returning to
baseline levels of behavior after exposure to the maternal still-face in the FFSF were more likely
to be classified as being securely attached in later infancy (Koulomzin et al., 2002). In contrast,
infants who tended to avoid eye contact with their mothers and displayed more self-comforting
behaviors in the FFSF were more likely to be classified as having an avoidant attachment in later
infancy (Koulomzin et al., 2002). Interestingly, Braungart-Rieker et al. (2001) found that infants'
early emotion regulatory capacities may play an important role in these associations. Specifically,
they found that infants who exhibited more affect regulation (e.g., less distress) during the FFSF
were also more likely to show better emotion regulation during the Strange Situation in later
infancy (i.e., to be classified as having an attachment pattern associated with lower arousal, such
as an Al, A2, B, or B2 classification), whereas infants who exhibited less affect regulation in
the FFSF were more likely to be dysregulated and distressed during the Strange Situation (i.e.,
to be classified as having an attachment characterized by higher arousal, such as a B3, B4, C1, or
C2 classification).

A growing literature also shows that infants may exhibit age-related changes in the strategies
they utilize for regulating emotions and behavior during the FFSF. Work by Ekas et al. (2011,
2013) indicates that younger infants are more likely than older infants to use regulatory behav-
iors such as looking at parents and engaging in self-soothing (e.g., thumb-sucking) during social
exchanges, whereas older infants are more likely to use distraction strategies such as object en-
gagement. However, other research provides support for stable individual differences in infants'
organized regulatory responses over time. For instance, in a longitudinal Portuguese study of FT
infants, Barbosa et al. (2018) showed that infants' patterns of regulatory behavior observed in
FFSF were relatively stable from 3 to 9 months of age.

These variations in findings across studies likely reflect methodological differences such as
how infant regulatory behaviors are assessed. In a study of Portuguese FT infants, Fuertes and
Lopes-dos-Santos (2009) evaluated infant regulatory patterns based on a typology that attends to
the function of the infant behavior in context, for example, evaluating infants' goal to repair a dis-
rupted interaction, to regain attention or to express negative affect, rather than assessing specific
discrete behaviors. In that study and in a subsequent study of FT infants using a similar method-
ology, infants' early regulatory patterns were significantly associated with their attachment pat-
terns in the Strange Situation at 12 months (Barbosa et al., 2020; Fuertes, Lopes-dos-Santos, et al.,
2009). Specifically, infants who exhibited a Social-Positive Oriented regulatory pattern during the
FFSF at 3 months of age were more likely to be classified as securely attached, whereas infants
who exhibited a Distressed-Inconsolable pattern were more likely to be classified as insecure-
ambivalent, and infants who engaged in Self-Comfort Oriented pattern were more likely to be
classified as insecure-avoidant in the Strange Situation (Barbosa et al., 2020).

Similarly, in other longitudinal research with Portuguese infants born PT, Fuertes et al.
(2006); Fuertes, Faria et al. (2009); Fuertes, Lopes-dos-Santos et al. (2009) found that infants who
exhibited a pattern of positive social behavior with their mother across all episodes of the FFSF
at 3 months were more likely to have a secure attachment in the Strange Situation at 12 months.
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In contrast, infants who displayed negative behavior in the FFSF at 3 months were more likely
to have an insecure-ambivalent attachment, and infants who engaged in more frequent self-
comforting behavior in the FFSF were more likely to have an insecure-avoidant attachment.

However, none of these studies evaluated both PT and FT infants together in the same study.
Further longitudinal studies comparing these associations in infants born PT and age and de-
mographically similar groups of infants born FT are needed to better understand the impact of
prematurity on the emerging relation between early self-regulatory strategies and attachment
formation during the first year of life.

5 | THE PRESENT STUDY

To address this gap, we conducted a longitudinal study of infants born MLPT and infants born
FT, and their mothers, to evaluate whether infants' regulatory behavior patterns in the FFSF at
3 months corrected age were associated with their attachment patterns at 12 months corrected
age. A secondary aim was to assess whether infants' perinatal characteristics such as gestational
age at delivery or birth weight, or demographic factors such as infant biological sex or maternal
age and education were associated with infants’ early regulatory patterns or later attachment.

6 | METHOD
6.1 | Sample characteristics and recruitment

Participants included 74 infants born MLPT (41 girls, 33 boys) and 128 infants born FT (61 girls,
67 boys), and their mothers who were followed longitudinally from the time of the infants’ birth
to 12 months postpartum (corrected for gestational age). Only infants born MLPT or infants born
FT were evaluated in the current study due to the very low prevalence of infants born VPT or EPT
at the time of recruitment. All participants in each group resided in the greater Lisbon and Porto
metropolitan areas of Portugal. Most were Portuguese-Caucasian from urban, working-class and
middle-class socioeconomic backgrounds.

Recruitment of the sample took place over a 2-year period. Two research assistants contacted
potential participants in the maternity wards and NICUs of Lisbon and Porto metropolitan hos-
pitals and explained the study's purpose and procedures to them. To be eligible to participate in
the present study, infants and mothers had to meet the following inclusion criteria. Infants in the
MLPT group had to have (a) a gestational age at delivery ranging from 32 to 36 weeks, and (b)
a birth weight less than 2.500 g. Mothers in both the MLPT and FT groups had to be (a) at least
18 years old at the time of their infant's birth; (b) their infant's primary caregiver; and (c) free of
any record of severe mental health or drug/alcohol addiction problems, as determined by med-
ical record review and maternal self-report. Maternal postpartum depression was additionally
assessed with the Portuguese Depression Scale, IACLIDE (Vaz-Serra, 1995). Five mothers from
the MLPT sample and six from the FT sample had clinically significant levels of depression and
were excluded from the present study (reducing our sample to 202 participants).

Descriptive statistics for the perinatal and demographic characteristics of participants in the
FT and MLPT groups are provided in Table 1.



165
OF INFANT STUDIES Wl LEY

THE OFFICIAL JOURNAL OF THE
INTERNATIONAL CONGRESS—

FINFANCY

FUERTES ET AL.

S00°
100’
100
100
100’
100’

L9°€
St'e
Ly'8
cLL
96'CT
99'9¢

C=E or's w'Cl €C-9 14a% Y9v1
r-81 08°'S 9v'6C -0¢C 6TV 06'1¢
01-L 6L°0 SE'6 01-6 8T1°0 L6'6
01-¢ 4! 10'8 01-§ LSO cre
006€-0S0T €9°509 GG'G8TTC 0SeEV-06€T €699 8E€'LLTE
0S5'9¢-6'T¢ SL'T STre LS TY—-00°LE LO'T €5°6¢
XeN-UTIAN as N XeN-UTIA as N
ULI3)31J 9Je[-0)-9)BIdPOIA WL L -[[g

uoneInpd
JO SIBJA [eUIdIRIN

ode TeuINRIN

nurw Y3y e reddy
nurw )s11y e 1eddy
(8) yySromuypirg

U111q JE S9M [BUOIIBISD

sonsuoyoeIeyd o[dwes 1 ATIV.L



FUERTES ET AL.

166 THE OFFICIAL JOURNAL OFTHE
= 1w LEY-§INFANCY "#igiags
6.1.1 | Perinatal characteristics

All information regarding infants' pre- and perinatal characteristics in both groups was collected
from hospital records. All infants in each group (MLPT and FT) were healthy and clinically
normal at delivery as determined by pediatric examination. No infants had any sensory or neu-
romotor disabilities, serious illnesses, or congenital anomalies. As expected, infants in the MLPT
and FT groups differed significantly on number of gestational weeks at delivery, birth weight,
and Apgar scores evaluated at 1 and 5 min after delivery. In the MLPT group, infants’ stay in the
Neonatal Intensive Care Unit (NICU) ranged from 5 to 31 days (See Table 1).

6.1.2 | Demographic characteristics

Demographic information was obtained from mothers and medical record reviews at the time of
recruitment. The two infant groups did not differ significantly on most demographic variables,
including infant biological sex, parents’ Portuguese nationality, marital status, parental employ-
ment status, or family size, including number of siblings. All infants in both groups lived with
both parents in the same household.

However, the MLPT and FT groups differed significantly on two demographic variables.
Mothers in the PT group were slightly younger and had fewer years of completed education
than mothers in the FT group. Although these demographic differences are consistent with those
reported in previous Portuguese samples of mothers of infants born PT and FT (Fuertes, Lopes-
dos-Santos, et al., 2009; Rodrigues & Barros, 2007), we evaluated maternal age and education as
possible covariates in the multivariate analyses.

6.2 | Procedures

All procedures in the present study were conducted according to the ethical guidelines presented
in the Declaration of Helsinki, with written informed consent obtained from all individual par-
ticipants or their legal guardians in the study before any assessment or data collection took place.
All procedures were approved by the Ethics Committees of all Health Units and Hospitals in-
volved, as well as by the Portuguese Data Protection Commission.

At 3 and 12 months postpartum (corrected age for the MLPT sample), mothers were contacted
to schedule a follow-up visit to the laboratory. Mother-infant dyads were videotaped during two
laboratory paradigms: (a) the FFSF paradigm (Tronick et al., 1978) when infants were 3 months
old and (b) the Strange Situation procedure (Ainsworth et al., 1978) when infants were 12 months
old.

Face-to-Face Still-Face paradigm (FFSF, Tronick et al., 1978). The FFSF paradigm includes
three successive 3 min episodes: (a) a face-to-face baseline interaction during which mothers
were instructed to play with their infants as they normally would at home without using toys or
pacifiers; (b) a still-face perturbation, during which mothers were instructed to keep a “poker
face” while looking at the infants, and to refrain from smiling, talking, or touching the infant; and
(c) a reunion episode, during which mothers were instructed to resume their normal play inter-
action with the infant. To mark the beginning and end of each episode more clearly for scoring
purposes, each episode was separated by a 15-s interval during which the mother was asked to
turn away from the infant.
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Mothers and infants were videotaped during the FFSF using two cameras, one focused on the
mother's face and upper torso, and the other focused on the infant's face and body. Both cam-
eras were connected to an image mixer software that generated a time-synchronized split-screen
image of each partner on a single video record.

The Strange situation (Ainsworth et al., 1978) is a 21-min laboratory-based observational par-
adigm involving a sequence of eight brief (3-min) episodes (or less if the infant is distressed) of
increasing stress for the infant, including being introduced to an unfamiliar playroom, interact-
ing with an unfamiliar adult stranger, and two mother-infant separations and reunions.

6.3 | Measures

The coding system for regulatory patterns in the FFSF (Fuertes & Lopes-dos-Santos, 2009) was
used to score infants' regulatory patterns from videotapes of the FFSF at 3 months. This cod-
ing system describes three patterns of infants' regulatory behavior: Social-Positive Oriented,
Distressed-Inconsolable, and Self-Comfort Oriented, that were derived from four dimensions of
infants' behavior and affective facial expressions across the three episodes of the FFSF para-
digm: (a) behavior organization (e.g., the infant exhibits predominantly positive social behavior,
distressed behavior, or self-comforting behavior, or a mixed-pattern behavior); (b) intensity of
exhibited behavior (e.g., the infant displays prolonged and intense crying); (c) quality of behavior
(e.g., the infant reacts by displaying signals denoting pleasure such as smiles, laughter, and re-
ciprocal neutral or positive vocalizations); and (d) infants' ability to recover from negative affect
during the reunion episode of the FFSF.

The FFSF videotapes were scored for infant regulatory patterns by three trained, reliable cod-
ers. The intercoder agreement was calculated using Cohen's kappa coefficient. Results indicated
good agreement for all regulatory patterns (M, = 0.81). Following the assessment of intercoder
reliability, discrepant classifications were discussed and resolved in conference.

Attachment classifications. Videotapes of infants' attachment behavior during the Strange
Situation were scored by two trained, reliable coders following the procedures developed by
Ainsworth et al. (1978). Infants were classified as either securely attached (B), insecure-avoidant
(A), insecure-ambivalent (C), or insecure-disorganized (D). Cohen's kappa coefficients (Mx = 91)
indicated excellent intercoder reliability.

6.4 | Analytic plan

Three sets of statistical analyses were conducted to address the goals of the current study. First,
the distribution of patterns of regulatory behavior and patterns of attachment for the FT and
MLPT groups were obtained using univariate frequency analysis. Second, cross-tabulations were
performed for both samples to investigate the prevalence between the regulatory behavior pat-
terns at 3 months and attachment patterns at 12 months. The chi-square test was used to deter-
mine group differences in prevalence. Additionally, the Bonferroni test correction was used as a
measure of proportional reduction in error type I to predict patterns of attachment at 12 months
based on patterns of regulatory behavior at 3 months. Cramer's V test was applied to test differ-
ences in our results considering the sample size. Finally, bivariate statistics were used to evaluate
the association between perinatal and demographic variables and (a) the three infant regulatory
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patterns at 3 months and (b) attachment classifications at 12 months. These analyses were con-
ducted separately within each infant group.

7 | RESULTS

7.1 | Distribution of infant regulatory patterns and attachment
classifications in the FT and MLPT groups

Table 2 summarizes the frequencies and percentages of infants in the FT and MLPT groups who
were classified in the three infant regulatory patterns in the FFSF at 3 months postpartum.

In the FT group, the Social-Positive Oriented pattern was the most frequent (53.1%), followed
by the Distressed-Inconsolable pattern (35.9%) and the Self-Comfort-oriented pattern (10.9%). In
the MLPT sample, the Social-Positive Oriented was also the most frequent (54.1%); however, the
prevalence of the other two regulatory patterns appeared in the reversed rank order. The Social-
Positive Oriented pattern was followed by the Self-Comfort Oriented pattern (29.7%) and the
Distressed-Inconsolable pattern (16.2%). Notably, the percentage of the Distressed-Inconsolable
pattern was higher in the FT group than in the MLPT group, whereas the Self-Comfort Oriented
pattern was more common in the MLPT group than in the FT group, 4* (2) = 15.651, p < .001.
This difference was confirmed when the adjusted residual values were recalculated with the
Bonferroni test correction. Results of Cramer's V provided no evidence for significant sample
size effects, ¢ - 278, p < .001.

Descriptive statistics regarding the distribution of attachment classifications in the FT and
MPLT groups are provided in Table 3. At 12 months in the Strange Situation, secure attachment
was the most frequent attachment pattern observed in both groups. However, the percentage

TABLE 2 Regulatory behavior patterns of infants born full-term and infants born moderate-to-late preterm
in the Face-to-Face Still-Face paradigm at 3 months

Regulatory behavior patterns Full-Term Moderate-to-Late Preterm
Social-Positive Oriented (SPO) 68 (53.1% —0.1)* 40 (54.1% 0.1)*
Distressed-Inconsolable (DI) 46 (35.9% 3.0)* 12 (16.2% —3.0)°
Self-comfort oriented (SCO) 14 (10.9% —3.4)* 22 (29.7% 3.4)°

Note: Pearson's chi-square = 15.651, df = 2, p < .001; Each superscript letter denotes a subset of patterns of regulatory behavior
at 3 months categories whose column proportions do not differ significantly from each other; p < .05 (column proportions test
with Bonferroni adjustment).

TABLE 3 Attachment patterns of infants born full-term and moderate-to-late preterm in the Strange
Situation at 12 months

Attachment Patterns Full-Term Moderate-to-Late Preterm
Avoidant (A) 15 (11.7% —4.0) 26 (35.1% 4.0)°

Secure (B) 80 (62.5% 3.0)* 30 (40.5% —3.0)°

Ambivalent (C) 33(25.8% 0.2) 18 (24.3% —0.2)

Note: Pearson's chi-square = 16.859, df = 2, p < .001; Each superscript letter denotes a subset of attachment at 12 months
categories whose column proportions do not differ significantly from each other; p < .05 (column proportions test with
Bonferroni adjustment). FT, full-term; MPT, moderate-to-late preterm.
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of infants with secure attachment was higher in the FT group (62.5%) than in the MLPT group
(40.5%). Moreover, the avoidant attachment pattern was more prevalent in the MLPT sample
(35.1%) than in the FT sample (11.7%), * (2) = 16.859, p < .001. Results of Cramer's V provided
no evidence for significant sample size effects, ¢ = 289, p < .001.

7.2 | Association between patterns of regulatory behavior and
patterns of attachment

The associations between infants' regulatory behavior patterns in the FFSF at 3 months and their
attachment classifications in the Strange Situation at 12 months are summarized in Table 4 for
the FT sample and in Table 5 for the MLPT sample.

In the FT sample, there was a moderate association between infants' regulatory behavior pat-
terns at 3 months and their attachment classification at 12 months, Xz (2, n = 128) = 30.334,
p < .001. Similar findings were observed in the MLPT sample, > (4, n = 74) = 55.926, p < .001.
Specifically, in both samples, there was a significant association between (1) the Social-Positive
Oriented pattern and secure attachment, (2) the Distressed-Inconsolable pattern and insecure-
ambivalent attachment, and (3) the Self-Comfort Oriented pattern and insecure-avoidant
attachment.

TABLE 4 Association between regulatory behavior patterns at 3 months and attachment patterns at
12 months in the Full-term (FT) group

Attachment at 12 months
FT group Avoidant Secure Ambivalent Total
Patterns of regulatory SPO 2(2.9% —3.3%)* 60 (88.4% 6.4%)° 6 (8.7% —4.7%)* 68
behavior at 3 months DI 6 (14.6% 0.3)*P 17 (35.4% —4.5%° 23 (50% 4.7%)* 46
SCO 7 (50% 4.7%) 3 (21.4% —3.4%)° 4(28.6% 0.3)° 14
Total 15 80 33 128

Note: Pearson's chi-square = 55.926, df = 4, p < .001; Each superscript letter denotes a subset of attachment at 12 months
categories whose column proportions do not differ significantly from each other; p < .01 (column proportions test with
Bonferroni adjustment). DI, distressed inconsolable; SCO, self-comfort oriented; SPO, social-positive oriented.

TABLE 5 Association of regulatory behavior patterns at 3 months and attachment patterns at 12 months in
the Moderate-to-Late Preterm (MLPT) group

Attachment at 12 months

MLPT group Avoidant Secure Ambivalent Total
Patterns of regulatory SPO 6 (15% —3.9)* 26 (65% 4.6)° 8 (20% —0.9)* 40
behavior at 3 months DI 4(33.3% —0.1)*" 2(16.7% —-1.8)° 6 (50% 2.3)* 12
SCo 16 (72.7% 4.4)* 2(9.1% —3.6)°  4(18.2% —0.8)° 22
Total 26 30 18 74

Note: Pearson's chi-squar = 30.334, df = 4, p < .001; Each superscript letter denotes a subset of attachment at 12 months
categories whose column proportions do not differ significantly from each other; p < .05 (column proportions test with
Bonferroni adjustment). DI, distressed inconsolable; SCO, self-comfort oriented; SPO, social-positive oriented.
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7.3 | Associations of perinatal and demographic characteristics with
infants’ regulatory patterns at 3 months and attachment at 12 months

7.3.1 | Perinatal characteristics and patterns of regulatory behavior

Results of one-way ANOVAs, provided in Table 6, showed that infants with higher 1-min APGAR
scores at delivery in both groups were more likely to be classified as having a Social-Positive
Oriented pattern of regulatory behavior at 3 months, than a Distressed-Inconsolable pattern or
a Self-Comfort Oriented pattern. No other perinatal factors (i.e., 5-min Apgar scores, gestational
age, or birth weight) or demographic factors (i.e., maternal age or maternal education) were as-
sociated with infant regulatory patterns.

7.3.2 | Perinatal characteristics and patterns of attachment

Results of one-way ANOVAs showed that, for infants in the FT group, higher birth weight was
associated with secure and insecure-ambivalent attachment at 12 months Secure attached MLPT
infants had higher of Apgar at first minute scores than infants with an insecure-avoidant or
insecure-ambivalent attachment. These results are provided in Table 7.

7.3.3 | Demographic factors, regulatory patterns, and attachment

Cross-tabulation and chi-square analysis revealed no significant associations between the regula-
tory patterns or attachment patterns and demographic variables including infants’ biological sex,
maternal parity, maternal employment status, nationality, or family size.

8 | DISCUSSION

The primary goal of this longitudinal study was to compare the early patterns of regulatory
behavior of infants born MLPT and infants born FT in the FFSF at 3 months (corrected age)
and to evaluate their associations with infants’ attachment organization assessed in the Strange
Situation at 12 months. We also evaluated whether variations in perinatal or demographic char-
acteristics were associated with the study variables in each group.

8.1 | Infantregulatory patterns in the FFSF at 3 months

As reported in past studies with Portuguese FT infants at 3 months of age (Barbosa et al., 2018),
the most prevalent regulatory pattern displayed by infants in both groups in the current study
was the Social-Positive Oriented pattern. However, significant differences in the prevalence
of the other two regulatory patterns were observed within each group. A higher proportion of
infants born FT exhibited the Distressed-Inconsolable pattern than a Self-Comfort Oriented
pattern, whereas a higher proportion of infants born MLPT displayed a Self-Comfort-oriented
pattern than the Distress-Inconsolable pattern.
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These results suggest that the effects of prematurity on early patterns of regulatory behavior
may be observable as early as 3 months postpartum. Most importantly, it seems that, when as-
sessed in stressful dyadic interactive contexts such as the FFSF, infants born MLPT have a greater
tendency than age-comparable infants born FT to engage in self-comforting behaviors such as
thumb-sucking and self-directed regulatory behaviors such as distancing behavior, as well as to
exhibit more social monitoring and fewer smiles.

These results are consistent with prior findings by Fuertes, Lopes-dos-Santos, et al. (2009)
in an independent Portuguese sample and by Montirosso et al. (2010) in an Italian sample. One
possible explanation for these differences may reflect the developmental and neuromaturation
specificities of infants born PT. Several studies report that infants’ emotional regulation strate-
gies change across the first year as they grow older, with important developmental transitions
occurring at 1.5, 3, 4, 6, and 9 months (Ekas et al., 2013). For instance, self-comfort behaviors
that are prevalent at earlier ages are replaced by more effective and sophisticated strategies such
as attentional distraction (e.g., Ekas et al., 2013) or verbal cues (Yato et al., 2008) at later ages.
In the current sample, it is possible that the infants born FT might have achieved these devel-
opmental shifts earlier than the infants born PT. Although age-corrected criteria were used for
infants in the PT sample, we wonder whether the extensive use of social monitoring, the display
of fewer smiles, and the production of more self-comforting behaviors observed for the infants
born PT may reflect their delayed developmental and neuromaturation processes. Alternatively,
these findings may indicate that, compared to infants born FT, the attempts of infants born PT to
self-regulate may be more effortful and costly.

In the present study, infant regulatory behavior was evaluated only at 3 months postpartum.
In future research, it will be important to evaluate possible age-related changes in the regulatory
patterns of infants born MLPT and FT at multiple time points across the first year of life. This
analysis could reveal important group differences in neuromaturation or parenting, as well as in
age-related trajectories of infants’ patterns of regulatory behavior across the first year.

Additionally, our findings expand the current knowledge concerning infants' early socio-
emotional development by indicating that 3-month-old infants born MLPT are more likely than
3-month-old infants born FT to exhibit social withdrawal behaviors to cope with the social stress-
ors of the FFSF (e.g., distancing behavior, social monitoring, and self-comforting behaviors). We
speculate that a Self-Comfort Oriented pattern of regulatory behavior may emerge early in life for
these infants, because PT birth (including MLPT birth) is often associated with challenging and
stressful circumstances in early life, such as prolonged hospital stays, intrusive and painful med-
ical procedures, and altered caregiving practices. For instance, in Portugal (e.g., Autunes et al.,
2021), the NICU admission rate is five to ten times greater for infants born MLPT than for infants
born FT. In a study comparing three categories of infant regulatory behavior (positive other-
oriented, negative other-oriented, and self-comforting behaviors), Fuertes et al. (2014) reported
that a higher number of days hospitalized in the NICU are associated with a higher frequency of
self-comforting regulatory behaviors, such as thumb-sucking, gaze aversion, object orientation,
and distancing, rather than positive other-oriented or negative other-oriented types of regulatory
behaviors. In the current sample, infants born MLPT stayed in the NICU from 5 to 31 days.

In contrast, infants born FT in the current sample tended to exhibit a greater readiness to so-
cially engage with caregivers during the FFSF. This suggests that, in relational contexts, infants
born FT may learn how to contribute to the co-regulation and repair of social interactions and
engage in prolonged reciprocal exchanges during the FFSF earlier than infants born PT, consis-
tent with other reports (Banella & Tronick, 2019; Tronick & Beeghly, 2011). Therefore, prema-
turity may interfere with, or delay, these emergent transactional co-regulatory processes (Korja
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et al., 2012). It may be that, instead of learning how to socially engage and relate with caregivers,
infants born PT often need to learn to regulate their attention and emotional states and self-
regulate based on their own "emotional resources” or coping mechanisms.

Moreover, mothers of infants born PT may experience a violation of their expectations re-
garding their infant, the transition to parenthood, and/or their maternal role and experiences
(Fuertes et al., 2012; Gongalves et al., 2020). Compared to mothers of infants born FT, mothers
of infants born PT are more likely to be affected by differences in their PT infant's responses to
them during social interactions (e.g., fewer alert states, less display of interest, less activity) and
by the altered conditions of their maternity experience (e.g., being physically away from their
newborn in the NICU and having to rely on health professionals to care for their baby; Muller-
Nix et al., 2004). Such conditions may limit, alter, or delay the chances that each partner in the
mother-infant dyad have to develop a mutually coordinated, synchronous relationship during
early infancy, and to learn how to repair misattunements and return to mutually engaged social
interactions. Perhaps infants born PT, therefore, are more likely to organize self-directed patterns
of regulatory behavior during caregiver-infant social interactions, in order to cope with dyadic
failure in repairing interactive mismatches (Beeghly et al., 2011; Tronick et al., 2020).

In the attachment literature comparing PT and FT birth, several studies report that insecure
attachment is more prevalent among infants born PT (e.g., Korja et al., 2008). This association is
especially likely when prematurity is associated with other social or health risk factors, including
family socioeconomic disadvantage, lower parental education, inadequate social support (Fuertes
et al., 2009; Gross et al., 2001), parents’ mental health problems (Poehlmann & Fiese, 2001), or
the presence of serious medical risks associated with PT birth, such as very low birthweight
(less than 1500 g), gestational age less than 32 weeks, and co-morbid infant health problems/
concomitant associated clinical-health conditions or medical complications (Coppola et al., 2007;
Eriksson, & Pehrsson, 2002; Forcada-Guex et al., 2011; Schmucker et al., 2005). Nevertheless,
our results also indicate that the incidence of insecure attachment is higher among infants born
MLPT than in infants born FT. Specifically, infants born MLPT were more likely to be classified
as having an insecure-avoidant attachment.

In the current study, we also found a moderate association between infants' early regulatory
patterns in the FFSF at 3 months and their attachment classifications in the Strange Situation at
12 months. Notably, in both the FT and PT samples, there were significant associations between
the Social-Positive Oriented pattern and secure attachment, the Distressed-Inconsolable pat-
tern and insecure-ambivalent attachment, and the Self-Comfort Oriented pattern and insecure-
avoidant attachment. These results corroborate similar findings with an independent Portuguese
sample of infants born FT evaluated in the FFSF at 3 and 9 months of age and in the Strange
Situation at 12 months of age (Barbosa et al., 2020). Taken together, this research suggests that
infants’ regulatory behavior during the FFSF, emerging as early as 3 months, predicts their later
specific attachment patterns.

Few perinatal or demographic factors were associated with infants’ regulatory patterns at
3 months or their attachment status at 12 months. There were several noteworthy exceptions.
Among the perinatal factors evaluated, only infants' Apgar scores evaluated at the first minute
after delivery were associated with their regulatory patterns at 3 months. Infants with a higher
1-min APGAR were more likely to be classified as having a Social-Positive Oriented pattern than
a Distressed-Inconsolable pattern or a Self-Comfort Oriented pattern. This bivariate association
was found in both the FT and MLPT groups in the current study. Past studies of Portuguese
infants born FT report a similar association in studies about infant regulatory patterns (Barbosa
et al., 2019; Seixas et al., 2017).
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Similarly, only two perinatal factors were associated with infants' quality of attachment in the
current study. However, the specific perinatal variables in question differed in the FT and MLPT
groups. In contrast, for infants in the FT group, infants with a higher birthweight were more
likely to be classified as having a secure or an insecure-ambivalent attachment.

For infants in the MLPT group, infants with a higher 1-min APGAR score were more likely to
be classified as securely attached at 12 months.

Although findings across studies are somewhat inconsistent, these bivariate associations rein-
force the idea that prematurity is a systemic developmental condition involving neuromaturation
processes, prenatal, perinatal, and health factors (Boyle et al., 2014), as well as emerging social
relationships with caregivers.

Similarly, the associations between infant regulatory patterns at 3 months and later attach-
ment observed in the current study could not be explained by group differences in demographic
characteristics. From a range of demographic factors evaluated, there were slight differences be-
tween the FT and MLPT groups on only two demographic variables: maternal age and education.
Specifically, mothers in the MLPT group were slightly younger and had attained fewer years of
education than mothers in the FT groups. However, these variables were not significantly asso-
ciated with either infant regulatory patterns at 3 months or infant attachment classifications at
12 months.

As previous studies propose (e.g., Barbosa et al., 2020; Beebe et al., 2010; Braungart-Rieker
et al., 2014; Fuertes, Lopes-dos-Santos, et al., 2009), the results of the current study support the
hypothesis that organized patterns of regulatory behavior, assessed in dyadic contexts such as
the FFSF, emerge early in development, and contribute to infants’ later attachment organization.
Infants develop the capacity for self-regulation gradually and primarily in relational contexts
(Beeghly et al., 2016; Tronick et al., 2019). Their repeated attempts to regulate emotions and be-
havior during and after stressful social interactions and other situations are based both on their
own efforts and others' support in achieving co-regulation (Beeghly et al., 2016; Bigelow & Power,
2014). Over time, these iterated experiences gradually modulate children's style of expressing
emotions (i.e., learning to over- or under-regulate their emotions, using positive or negative be-
haviors, based on caregiver responsiveness, and to rely on self or others to regulate emotions).
Based on the current findings, we speculate that infants, in their unique biopsychosocial contexts
and during interactions with primary caregivers, attempt and learn how to use specific patterns
of social and regulatory behavior to best achieve their attachment and regulatory goals.

8.2 | Study limitations and future directions

Our study has limitations that must be considered when evaluating the results. First, the par-
ticipants in the MLPT and FT groups were recruited from two Portuguese cities. Most were
Portuguese-Caucasian in race/ethnicity and from working to middle-class, urban backgrounds.
Findings therefore may not generalize to mother-infant dyads in other geographical areas, eth-
nic/racial groups, or socioeconomic backgrounds. Another limitation is that the sample size of
mother-infant dyads included in the FT and MLPT groups is not equal, due to slight differential
attrition in the MLPT sample over time. However, results of Cramer V tests, calculating effect
size in the two samples, indicated that this discrepancy did not affect the significance of our
results.

Despite these limitations, we believe that the findings from the present longitudinal study
contribute to a growing body of knowledge about individual differences in the early regulatory
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strategies of infants born MLPT and infants born FT. In future research, it will be important to
continue to explore the contextual, interactive, and biological factors that may affect these pro-
cesses in the face of prematurity, including studying the regulatory behavior of infants varying in
level of neonatal risk longitudinally during the first year postpartum.

ACKNOWLEDGMENTS

This research leaded by Marina Fuertes (correspondence author) was funded by FCT (PTDC/
MHC-PED/1424/2014). The authors declare no conflicts of interest with regard to the funding
source for this study.

ORCID

Marina Fuertes (© https://orcid.org/0000-0001-7061-5092

Joana L. Gongalves (@ https://orcid.org/0000-0002-6174-3778
Miguel Barbosa © https://orcid.org/0000-0002-0670-0425

Rita Almeida ‘© https://orcid.org/0000-0003-2777-5060

Pedro Lopes-dos-Santos  https://orcid.org/0000-0002-0754-580X

REFERENCES

Ainsworth, M. D. S., Blehar, M. C., Waters, E., & Wall, S. (1978). Patterns of attachment: A psychological study of the
strange situation. Lawrence Erlbaum.

Arpi, E., & Ferrari, F. (2013). Preterm birth and behavior problems in infants and preschool-age children: A review
of the recent literature. Developmental Medicine & Child Neurology, 55, 788-796. https://doi.org/10.1111/
dmcen.12142

Autunes, S., Fuertes, M., & Moreira, J. (2021). In M. Fuertes (Ed.), Um olhar sobre a Grande Prematuridade: A
investigacdo com bebés nascidos com menos de 32 semanas de gestacdo. Teoria, Praticas e Investiga¢ao II, (pp.
132-180). CIED: Escola Superior de Educacdo de Lisboa. ISBN 978-989-8912-03-3.

Banella, F. E., & Tronick, E. (2019). Mutual regulation and unique forms of implicit relational knowing. In G.
Apter, E. Devouche & M. Gratier (Eds.), Early interaction and developmental psychopathology.Springer,
Cham. https://doi.org/10.1007/978-3-030-04769-6_3

Barbosa, M., Beeghly, M., Moreira, J., Gongalves, J., Tronick, E., & Fuertes, M. (2019). Predicting patterns of reg-
ulatory behavior in the still-face paradigm at 3 months. Infancy, 24(4), 501-525. https://doi.org/10.1111/
infa.12293

Barbosa, M., Beeghly, M., Moreira, J., Tronick, E., & Fuertes, M. (2018). Robust stability and physiological cor-
relates of infants' patterns of regulatory behavior in the still-face paradigm at 3 and 9 months. Developmental
Psychology, 54(11), 2032-2042. https://doi.org/10.1037/dev0000616

Barbosa, M., Beeghly, M., Moreira, J., Tronick, E. Z., & Fuertes, M. (2020). Emerging patterns of infant regula-
tory behavior in the Still-Face paradigm at 3 and 9 months predict mother-infant attachment at 12 months.
Attachment & Human Development, 1-17. https://doi.org/10.1080/14616734.2020.1757730

Beebe, B., Jaffe, J., Markese, S., Buck, K., Chen, H., Cohen, P., Bahrick, L., Andrews, H., & Feldstein, S. (2010).
The origins of 12-month attachment: A microanalysis of 4-month mother-infant interaction. Attachment &
Human Development, 12, 1-135. https://doi.org/10.1080/14616730903338985

Beeghly, M., Fuertes, M., Liu, C., Delonis, M., & Tronick, E. (2011). Maternal sensitivity in dyadic context: Mutual
regulation, meaning-making and reparation. In D. W. Davis, & M. C. Logsdon (Eds.), Maternal sensitivity: A
scientific foundation for practice (pp. 45-69). Nova Science Publishers.

Beeghly, M., Perry, B. D., & Tronick, E. (2016). Self-regulatory processes in early development.In S. Maltzman
(Ed.), The Oxford handbook of treatment processes and outcomes in psychology: A multidisciplinary, biopsycho-
social approach (pp. 42-54). Oxford University Press. https://doi.org/10.1093/oxfordhb/9780199739134.013.3

Bigelow, A. E., & Power, M. (2014). Effects of maternal responsiveness on infant responsiveness and behavior in
the Still-Face task. International Society on Infant Studies, 19(6), 558-584. https://doi.org/10.1111/infa.12059


https://orcid.org/0000-0001-7061-5092
https://orcid.org/0000-0001-7061-5092
https://orcid.org/0000-0002-6174-3778
https://orcid.org/0000-0002-6174-3778
https://orcid.org/0000-0002-0670-0425
https://orcid.org/0000-0002-0670-0425
https://orcid.org/0000-0003-2777-5060
https://orcid.org/0000-0003-2777-5060
https://orcid.org/0000-0002-0754-580X
https://orcid.org/0000-0002-0754-580X
https://doi.org/10.1111/dmcn.12142
https://doi.org/10.1111/dmcn.12142
https://doi.org/10.1007/978-3-030-04769-6_3
https://doi.org/10.1111/infa.12293
https://doi.org/10.1111/infa.12293
https://doi.org/10.1037/dev0000616
https://doi.org/10.1080/14616734.2020.1757730
https://doi.org/10.1080/14616730903338985
https://doi.org/10.1093/oxfordhb/9780199739134.013.3
https://doi.org/10.1111/infa.12059

FUERTES ET AL.

r THE OFFICIAL JOURNAL OF THE 177
| I \I INTERNATIONAL CONGRESS—W[ ] EY
b r S e ] OF INFANT STUDIES

Bilgin, A., & Wolke, D. (2015). Maternal sensitivity in parenting preterm children: A meta-analysis. Pediatrics,
136(1), e177-e193. https://doi.org/10.1542/peds.2014-3570

Blencowe, H., Cousens, S., Chou, D., Oestergaard, M., Say, L., Moller, A.-B., Kinney, M., & Lawn, J. & the Born
Too Soon Preterm Action Group (2013). Born too soon: The global epidemiology of 15 million preterm births.
Reproductive Health, 10(Suppll), S2. https://doi.org/10.1186/1742-4755-10-S1-S2

Bowlby, J. (1969). Attachment and loss: Attachment (vol 1). New York: Basic Books.

Boyle, E. M., Draper, E. S., Evans, T. A., Field, D. J., Manktelow, B., Marlow, N., Seaton, S., Smith, L. K., & Johnson,
S. (2014). Infant neurodevelopmental outcomes following late and moderately preterm birth. Archives of
Disease in Childhood. Fetal and Neonatal Edition, 99, A3. https://doi.org/10.1136/archdischild-2014-306576.7

Braungart-Rieker, J. M., Garwood, M. M., Powers, B. P., & Wang, X. (2001). Parental sensitivity, infant af-
fect, and affect regulation: Predictors of later attachment. Child Development, 72, 252-270. https://doi.
0rg/10.1111/1467-8624.00277

Braungart-Rieker, J. M., Zentall, S. R., Lickenbrock, D. M., Ekas, N. V., Oshio, T., & Planalp, E. M. (2014). Attachment
in the making: Mother and father sensitivity and infants’ responses during the Still-Face Paradigm. Journal of
Experimental Child Psychology, 125, 63-84. https://doi.org/10.1016/j.jecp.2014.02.007

Chan, E., & Quigley, M. A. (2014). School performance at 7 years in late preterm and early term birth: A cohort
study. Archives of Disease in Childhood. Fetal and Neonatal Edition, 99, F451-F457. https://doi.org/10.1136/
archdischild-2014-30612

Cheong, J. L., Doyle, L. W., Burnett, A. C., Lee, K. J., Walsh, J. M., Potter, C. R., Treyvaud, K., Thompson, D. K.,
Olsen, J. E., Anderson, P. J., & Spittle, A. J. (2017). Association between moderate and late preterm birth
and neurodevelopment and social emotional development at age 2 years. JAMA Pediatrics, 171(4), e164805.
https://doi.org/10.1001/jamapediatrics.2016.4805

Cohn, J. F., Campbell, S. B., & Ross, S. (1991). Infant responses in the still-face paradigm at 6 months predicts
avoidant and secure attachment at 12 months. Development and Psychopathology, 3, 367-376. https://doi.
0rg/10.1017/S0954579400007574

Coppola, G., Cassibba, R., & Costantini, A. (2007). What can make the difference? Premature birth and maternal
sensitivity at 3 months of age: The role of attachment organization, traumatic reaction and baby's medical
risk. Infant Behavior and Development, 30(4), 679-684. https://doi.org/10.1016/j.infbeh.2007.03.004

Delonis, M., Beeghly, M., & Irwin, J. (2017). Mother-toddler interaction quality as a predictor of developmen-
tal and behavioral outcomes in a very preterm sample. Merrill-Palmer Quarterly, 63, 15-53. https://doi.
org/10.13110/merrpalmquar1982.63.1.0015

Dilworth-Bart, J. E., Poehlmann-Tynan, J. A., Taub, A., Liesen, C. A., & Bolt, D. (2018). Longitudinal associa-
tions between self-regulation and the academic and behavioral adjustment of young children born preterm.
Early Child Res Q, 42, 193-204. https://doi.org/10.1016/j.ecresq.2017.09.007. PMID: 29403148; PMCID:
PMC5796547.

Ekas, N. V., Braungart-Rieker, J. M., Lickenbrock, D. M., Zentall, S. R., & Maxwell, S. M. (2011). Toddler emotion
regulation with mothers and fathers: Temporal associations between negative affect and behavioral strate-
gies. Infancy, 16, 266-294. https://doi.org/10.1111/j.1532-7078.2010.00042

Ekas, N. V., Lickenbrock, D. M., & Braungart-Rieker, J. M. (2013). Developmental trajectories of emotion regu-
lation across infancy: Do age and the social partner influence temporal patterns. Infancy, 18(5), 729-754.
https://doi.org/10.1111/infa.12003

Eriksson, B., & Pehrsson, G. (2002). Evaluation of psycho-social support to parents with an infant born preterm.
Journal of Child Health Care, 6(1), 19-33. https://doi.org/10.1177/136749350200600103

Feldman, R., Singer, M., & Zagoory, O. (2010). Touch attenuates infants’ physiological reactivity to stress.
Developmental Science, 13(2), 271-278. https://doi.org/10.1111/].1467-7687.2009.00890.x

Forcada-Guex, M., Borghini, A., Pierrehumbert, B., Ansermet, F., & Muller-Nix, C. (2011). Prematurity, maternal
posttraumatic stress and consequences on the mother—infant relationship. Early Human Development, 87,
21-26. https://doi.org/10.1016/j.earlhumdev.2010.09.006

Forcada-Guex, M., Pierrehumbert, B., Borghini, A., Moessinger, A., & Muller-Nix, C. (2006). Early dyadic patterns
of mother-infant interactions and outcomes of prematurity at 18 months. Pediatrics, 118(1), 107-114. https://
doi.org/10.1542/peds.2005-1145

Fuertes, M., Barbosa, M., Faria, A., Lopes-dos-Santos, P., & Tronick, E. Z. (2014). The impact of NICU admission
and mother-infant interactions on self-comfort behavior of prematurely born infants. In E. Gerstein (Chair),


https://doi.org/10.1542/peds.2014-3570
https://doi.org/10.1186/1742-4755-10-S1-S2
https://doi.org/10.1136/archdischild-2014-306576.7
https://doi.org/10.1111/1467-8624.00277
https://doi.org/10.1111/1467-8624.00277
https://doi.org/10.1016/j.jecp.2014.02.007
https://doi.org/10.1136/archdischild-2014-30612
https://doi.org/10.1136/archdischild-2014-30612
https://doi.org/10.1001/jamapediatrics.2016.4805
https://doi.org/10.1017/S0954579400007574
https://doi.org/10.1017/S0954579400007574
https://doi.org/10.1016/j.infbeh.2007.03.004
https://doi.org/10.13110/merrpalmquar1982.63.1.0015
https://doi.org/10.13110/merrpalmquar1982.63.1.0015
https://doi.org/10.1016/j.ecresq.2017.09.007
https://doi.org/10.1111/j.1532-7078.2010.00042
https://doi.org/10.1111/infa.12003
https://doi.org/10.1177/136749350200600103
https://doi.org/10.1111/j.1467-7687.2009.00890.x
https://doi.org/10.1016/j.earlhumdev.2010.09.006
https://doi.org/10.1542/peds.2005-1145
https://doi.org/10.1542/peds.2005-1145

FUERTES ET AL.

178 r THE OFFICIAL JOURNAL OF THE
_I_W” EY- | r \I INTERNATIONAL CO
b " o - ' OF INFANT STUDIES

Risk and Resilience in Early Interactions. Symposium conducted at the 14th World Congress of the World
Association for Infant Mental Health.

Fuertes, M., Faria, A., Soares, H., & Crittenden, P. (2009). Mother-child patterns of interaction: The impact of
premature birth and social economical background. Actha Ethologica, 12(1), 1-11.

Fuertes, M., Justo, M., Barbosa, M., Leopoldo, L., Gongalves, J. L., Gomes-Pedro, J., & Sparrow, J. (2012). Infants
prematurely born: Socio-emotional development and early intervention. In D. Contreiras, & J. Sampaio
(Eds.), Preterm infants: Development, prognosis and potential complications (pp. 100-125). Nova Science
Publishers Inc.

Fuertes, M., & Lopes-dos-Santos P. (2009). Coding System for Regulatory Patterns in the FESF. Unpublished manu-
script. Centro de Psicologia da Universidade do Porto: Faculdade de Psicologia e Ciéncias da Educagio
Fuertes, M., Lopes-dos-Santos, P., Beeghly, M., & Tronick, E. (2006). More than maternal sensitivity shapes attach-
ment: Infant coping and temperament. Annals New York Academy of Sciences, 1094, 292-296. https://doi.

org/10.1196/annals.1376.037

Fuertes, M., Lopes-dos-Santos, P., Beeghly, M., & Tronick, E. Z. (2009). Infant coping and maternal interactive
behavior predict attachment in a Portuguese sample of healthy preterm infants. European Psychologist, 14,
320-331. https://doi.org/10.1027/1016-9040.14.4.320

Gerstein, E. D., & Poehlmann-Tyson, J. (2016). Transactional processes in children born preterm: Influences of
mother-child interactions and parenting stress. Journal of Family Psychology, 29(5), 777-787. https://doi.
0rg/10.1037/fam0000119

Gerstein, E. D., Woodman, A. C., Burnson, C., Cheng, E. R., & Poehlmann-Tynan, J. (2017). Trajectories of ex-
ternalizing and internalizing behaviors in preterm children admitted to a neonatal intensive care unit. The
Journal of Pediatrics, 187, 111-118. https://doi.org/10.1016/j.jpeds.2017.04.047

Gongalves, J. L., Fuertes, M., Alves, M. J., Antunes, S., Almeida, A. R., Casimiro, R., & Santos, M. (2020). Maternal
pre and perinatal experiences with their full-term, preterm and very preterm newborns. BMC Pregnancy and
Childbirth, 20(1), 276. https://doi.org/10.1186/s12884-020-02934-8

Gross, S., Mettelman, B., Dye, T., & Slagle, T. (2001). Impact of family structure and stability on academic outcome
in preterm children at 10 years of age. The Journal of Pediatrics, 138(2), 169-175. https://doi.org/10.1067/
mpd.2001.111945

Hornman, J., de Winter, A. F., Kerstjens, J. M., Bos, A. F., & Reijneveld, S. A. (2017). Stability of developmental
problems after school entry of moderately-late preterm and early preterm-born children. Journal of Pediatrics,
187, 73-79. https://doi.org/10.1016/].jpeds.2017.05.022

Hsu, H. C., & Jeng, S. F. (2008). Two-month-olds' attention and affective response to maternal still face: A compar-
ison between term and preterm infants in Taiwan. Infant Behavior and Development, 31(2), 194-206. https://
doi.org/10.1016/j.infbeh.2007.10.008

Jean, A. D., & Stack, D. M. (2012). Full-term and very-low-birth-weight preterm infants’ self-regulating behaviors
during a Still-Face interaction: Influences of maternal touch. Infant Behavior and Development, 35(4), 779—
791. https://doi.org/10.1016/j.infbeh.2012.07.023

Johnson, S., Waheed, G., Manktelo, B. N., Field, D. J., Marlow, N., Draper, E. S., & Boyle, E. M. (2018). Differentiating
the preterm phenotype: Distinct profiles of cognitive and behavioural development following late and moder-
ately preterm birth. The Journal of Pediatrics, 193, 85-92.

Ketharanathan, N., Lee, W., & de Mol, A. C. (2011). Health-related quality of life, emotional and behavioral
problems in mild to moderate prematures at (pre-) school age. Early Human Development, 87(10), 705-709.
https://doi.org/10.1016/j.earlhumdev.2011.05.011

Kiser, L. J., Bates, J. E., Maslin, C. A., & Bayles, K. (1986). Mother-infant play at six months as a predictor of attach-
ment security at thirteen months. Journal of the American Academy of Child Psychiatry, 25(1), 68-75. https://
doi.org/10.1016/S0002-7138(09)60600-2

Korja, R., Latva, R., & Lehtonen, L. (2012). The effects of preterm birth on mother-infant interaction and at-
tachment during the infant's first two years. Acta Obstetricia Et Gynecologica Scandinavica, 91(2), 164-173.
https://doi.org/10.1111/j.1600-0412.2011.01304.x

Korja, R., Maunu, J., Kirjavainen, J., Savonlahti, E., Haataja, L., Lapinleimu, H., Manninen, H., Piha, J., &
Lehtonen, L. (2008). Mother-infant interaction is influenced by the amount of holding in preterm infants.
Early Human Development, 84, 257-267. https://doi.org/10.1016/j.earlhumdev.2007.06.006


https://doi.org/10.1196/annals.1376.037
https://doi.org/10.1196/annals.1376.037
https://doi.org/10.1027/1016-9040.14.4.320
https://doi.org/10.1037/fam0000119
https://doi.org/10.1037/fam0000119
https://doi.org/10.1016/j.jpeds.2017.04.047
https://doi.org/10.1186/s12884-020-02934-8
https://doi.org/10.1067/mpd.2001.111945
https://doi.org/10.1067/mpd.2001.111945
https://doi.org/10.1016/j.jpeds.2017.05.022
https://doi.org/10.1016/j.infbeh.2007.10.008
https://doi.org/10.1016/j.infbeh.2007.10.008
https://doi.org/10.1016/j.infbeh.2012.07.023
https://doi.org/10.1016/j.earlhumdev.2011.05.011
https://doi.org/10.1016/S0002-7138(09)60600-2
https://doi.org/10.1016/S0002-7138(09)60600-2
https://doi.org/10.1111/j.1600-0412.2011.01304.x
https://doi.org/10.1016/j.earlhumdev.2007.06.006

FUERTES ET AL.

r THE OFFICIAL JOURNAL OF THE 179
| I \l INTERNATIONAL CONGRESS—W[ ] EY
b r AN | OF INFANT STUDIES

Koulomzin, M., Beebe, B., Anderson, S., Jaffe, J., Feldstein, S., & Crown, C. (2002). Infant gaze, head, face and
self-touch at 4 months differentiate secure vs avoidant attachment at 1 year: A microanalytic approach.
Attachment and Human Development, 4(1), 3-24. https://doi.org/10.1080/14616730210123120

Mesman, J., van IJzendoorn, M. H. & Bakermans-Kranenburg, M. J. (2009). The many faces of the still-face
paradigm: A review and meta-analysis. Developmental Review, 29, 120-162. https://doi.org/10.1016/].
dr.2009.02.001

Minde, K. (2000). Prematurity and serious medical conditions in infancy: implications for development, behaviour
and intervention. In C. H. Zeanah (Ed.), Handbook of infant mental health (pp. 176-194). Guilford Press.

Montirosso, R., Borgatti, R., Trojan, S., Zanini, R., & Tronick, E. (2010). A comparison of dyadic interactions
and coping with the still-face in healthy pre-term and full-term infants. British Journal of Developmental
Psychology, 28(2), 347-368. https://doi.org/10.1348/026151009x416429

Muller-Nix, C., Forcada-Guex, M., Pierrehumbert, B., Jaunin, L., Borghini, A., & Ansermet, F. (2004). Prematurity,
maternal stress, and mother-child interactions. Early Human Development, 79(2), 145-158. https://doi.
org/10.1016/j.earlhumdev.2004.05.002

Poehlmann, J., & Fiese, B. H. (2001). The interaction of maternal and infant vulnerabilities on developing at-
tachment relationships. Development and Psychopathology, 13(1), 1-11. https://doi.org/10.1017/S095457940
1001018

Poehlmann, J., Schwichtenberg, A., Shlafer, R., Hahn, E., Bianchi, J.-P., & Warner, R. (2011). Emerging self-
regulation in toddlers born preterm or low birth weight: Differential susceptibility to parenting? Development
and Psychopathology, 23, 177-193. https://doi.org/10.1017/S0954579410000726

Quigley, M. A., Poulsen, G., Boyle, E., Wolke, D., Field, D., Alfirevic, Z., & Kurinczuk, J. J. (2012). Early term and
late preterm birth are associated with poorer school performance at age 5 years: A cohort study. Archives
of Disease in Childhood. Fetal and Neonatal Edition, 97, F167-F173. https://doi.org/10.1136/archdischi
1d-2011-300888

Rodrigues, T., & Barros, H. (2007). Comparison of risk factors for small-for-gestational-age and preterm in a por-
tuguese cohort of newborns. Maternal and Child Health Journal, 11(5), 417-424. https://doi.org/10.1007/
$10995-007-0195-2

Sameroff, A. J., & Fiese, B. H. (2000). Models of development and developmental risk. In C. H. Zeanah (Ed.),
Handbook of infant mental health (pp. 3-19). The Guilford Press.

Schmucker, G., Heinz-Bisch, K., Kohntop, B., Betzler, S., Osterle, M., Pohlandt, F., Pokorny, D., Laucht, M., Kachele,
H., & Buchheim, A. (2005). The influence of prematurity, maternal anxiety, and infants’ neurobiological
risk on mother-infant interactions. Infant Mental Health Journal, 26(5), 423-441. https://doi.org/10.1002/
imhj.20066

Segal, L. B., Oster, H., Cohen, M., Caspi, B., Myers, M., & Brown, D. (1995). Smiling and fussing in seven-month-
old preterm and full-term black infants in the still-face situation. Child Development, 66(6), 1829-1843.
https://doi.org/10.1111/j.1467-8624.1995.tb00968.x

Seixas, I., Barbosa, M., & Fuertes, M. (2017). Contributos maternos para a autorregulacao do bebé no Paradigma
Face-to-Face Still-Face. Andlise Psicologica, 35(4), 469-485. https://doi.org/10.14417/ap.1280

Shah, P. E., Robbins, N., Coelho, R. B., & Poehlmann, J. (2013). The paradox of prematurity: The behavioral vulner-
ability of late preterm infants and the cognitive susceptibility of very preterm infants at 36 months post-term.
Infant Behavior and Development, 36(1), 50-62. https://doi.org/10.1016/j.infbeh.2012.11.003

Shapiro, B., Fagen, J., Prigot, J., Carroll, M., & Shalan, J. (1998). Infants’ emotional and regulatory behaviors
in response to violations of expectancies. Infant Behavior and Development, 21(2), 299-313. https://doi.
0rg/10.1016/S0163-6383(98)90008-X

Talge, N. M., Holzman, C., Wang, J., Lucia, V., Gardiner, J., & Breslau, N. (2010). Late-preterm birth and its associ-
ation with cognitive and socioemotional outcomes at 6 years of age. Pediatrics, 26(6), 1124-1131. https://doi.
org/10.1542/peds.2010-1536

Thompson, J. R., Carter, R. L., Edwards, A. R., Roth, J., Ariet, M., Ross, N. L. et al (2003). A population-based study
of the effects of birth weight on early developmental delay or disability in children. American Journal of
Perinatology, 20(6), 321-332. https://doi.org/10.1055/s-2003-4277

Thompson, R. A. (1994). Emotion regulation: A theme in search of definition. Monographs of the Society for
Research in Child Development, 59, 25-52. https://doi.org/10.1111/j.1540-5834.1994.tb01276.x


https://doi.org/10.1080/14616730210123120
https://doi.org/10.1016/j.dr.2009.02.001
https://doi.org/10.1016/j.dr.2009.02.001
https://doi.org/10.1348/026151009x416429
https://doi.org/10.1016/j.earlhumdev.2004.05.002
https://doi.org/10.1016/j.earlhumdev.2004.05.002
https://doi.org/10.1017/S0954579401001018
https://doi.org/10.1017/S0954579401001018
https://doi.org/10.1017/S0954579410000726
https://doi.org/10.1136/archdischild-2011-300888
https://doi.org/10.1136/archdischild-2011-300888
https://doi.org/10.1007/s10995-007-0195-2
https://doi.org/10.1007/s10995-007-0195-2
https://doi.org/10.1002/imhj.20066
https://doi.org/10.1002/imhj.20066
https://doi.org/10.1111/j.1467-8624.1995.tb00968.x
https://doi.org/10.14417/ap.1280
https://doi.org/10.1016/j.infbeh.2012.11.003
https://doi.org/10.1016/S0163-6383(98)90008-X
https://doi.org/10.1016/S0163-6383(98)90008-X
https://doi.org/10.1542/peds.2010-1536
https://doi.org/10.1542/peds.2010-1536
https://doi.org/10.1055/s-2003-4277
https://doi.org/10.1111/j.1540-5834.1994.tb01276.x

FUERTES ET AL.

180 r THE OFFICIAL JOURNAL OFTHE
_I_W” EY- | r \I INTERNATIONAL C
b - & . OF INFANT STUDIES

Tronick, E. Z., Als, H., Adamson, L., Wise, S., & Brazelton, T. B. (1978). The infant's response to entrapment
between contradictory messages in face-to-face interaction. Journal of the American Academy of Child and
Adolescent Psychiatry, 17, 1-13. https://doi.org/10.1016/s0002-7138(09)62273-1

Tronick, E., Barbosa, M., Fuertes, M., & Beeghly, M. (2019). Social interaction. In J. B. Benson (Ed.), Encyclopedia
of infant and early childhood development (pp. 207-220), 2nd ed., vol. 3. Elsevier. https://doi.org/10.1016/
B978-0-12-809324-5.23629-8

Tronick, E., Barbosa, M., Fuertes, M., & Beeghly, M. (2020). Social interaction. In J. B. Benson (Ed.), Encyclopedia
of infant and early childhood development (pp. 207-220), 2nd ed., vol. 3. Elsevier. https://doi.org/10.1016/
B978-0-12-809324-5.23629-8

Tronick, E., & Beeghly, M. (2011). Infants’ meaning-making and the development of mental health problems.
American Psychologist, 66(2), 107-119. https://doi.org/10.1037/a0021631

van Baar, A. L., Vermaas, J., Knots, E., de Kleine, M. J. K., & Soons, P. (2009). Functioning at school age of
moderately preterm children born at 32 to 36 weeks' gestational age. Pediatrics, 124, 251-257. https://doi.
org/10.1542/peds.2008-2315

Vaz-Serra, A. (1995). IACLIDE: Inventario de Avaliacdo Clinica da Depressdo. In L. S. Almeida, M. R. Simdes, &
L. S. Gongalves (Eds.), Provas psicologicas em Portugal (pp. 181-191). APPORT.

Wolke, D., Eryigit-Madzwamuse, S., & Gutbrod, T. (2013). Very preterm/very low birthweight infants' attachment:
infant and maternal characteristics. Archives of Disease in Childhood - Fetal and Neonatal Edition, 99(1), F70-
F75. https://doi.org/10.1136/archdischild-2013-303788

Yaari, M., Rotzak, N. L., Mankuta, D., Harel-Gadassi, A., Friedlander, E., Eventov-Friedman, S., Bar-Oz, B.,
Zucker, D., Shinar, O., & Yirmiya, N. (2018). Preterm-infant emotion regulation during the still-face interac-
tion. Infant Behavior and Development, 52, 56-65. https://doi.org/10.1016/j.infbeh.2018.05.008

Yato, Y., Kawai, M., Negayama, K., Sogon, S., Tomiwa, K., & Yamamoto, H. (2008). Infant responses to mater-
nal still-face at 4 and 9 months. Infant Behavior and Development, 31(4), 570-577. https://doi.org/10.1016/].
infbeh.2008.07.008

How to cite this article: Fuertes, M., L. Gongalves, J., Barbosa, M., Almeida, R., Lopes-
dos-Santos, P., & Beeghly, M. (2021). A self-comfort oriented pattern of regulatory
behavior and avoidant attachment are more likely among infants born moderate-to-late
preterm. Infancy, 27, 159-180. https://doi.org/10.1111/infa.12437



https://doi.org/10.1016/s0002-7138(09)62273-1
https://doi.org/10.1016/B978-0-12-809324-5.23629-8
https://doi.org/10.1016/B978-0-12-809324-5.23629-8
https://doi.org/10.1016/B978-0-12-809324-5.23629-8
https://doi.org/10.1016/B978-0-12-809324-5.23629-8
https://doi.org/10.1037/a0021631
https://doi.org/10.1542/peds.2008-2315
https://doi.org/10.1542/peds.2008-2315
https://doi.org/10.1136/archdischild-2013-303788
https://doi.org/10.1016/j.infbeh.2018.05.008
https://doi.org/10.1016/j.infbeh.2008.07.008
https://doi.org/10.1016/j.infbeh.2008.07.008
https://doi.org/10.1111/infa.12437

