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Abstract

Objective: This longitudinal study examined latent profiles
of parent—child interaction and their associations with tri-
adic family interaction.

Background: A child’s development 1is significantly
influenced by early family relationships. Family systems
theory emphasizes the interrelations between family sub-
systems, such as parent—child and parent—parent relation-
ships, as well as the family as a whole. However, few
studies have examined the relationship between each
parent—child dyad and triadic family interaction.

Method: Fathers and mothers were separately videotaped
interacting with their child (n = 120) at 4 and 18 months
and assessed using the Parent—Child Early Relational
Assessment. Triadic family interaction was evaluated at
18 months using the Family Alliance Assessment Scale
within a Lausanne Trilogue Play setting.

Results: Four latent profiles of parent—child interaction
were identified. Dyadic interaction that was characterized
by reciprocity, positive affect, and low negativity was asso-
ciated with higher family coordination. However, interac-
tion characterized by a lack of reciprocity, negativity, and
dyadic tension was related to less coordinated triadic fam-
ily interaction.

Conclusions: Well-functioning parent—child interaction
contributes to higher-quality triadic family interaction. In
contrast, challenges in early father—child interaction,
including emotional distance, a lack of positive paternal
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FAMILY RELATIONS

involvement, and limited mutual engagement, are linked
to lower-quality triadic family interaction.

Implications: This study highlights the importance of
supporting early parent—child relationships to promote
well-functioning and coordinated triadic family interac-
tion, and the inclusion of fathers in interventions aiming to
improve family dynamics.

KEYWORDS

father—child relationship, latent profile analysis, mother—child
relationship, the STEPS Study, triadic family interaction

Family interaction provides a fundamental context for early child development. Parents play a
crucial role as interactive partners for the child (Bretherton, 2010), and each parent—child rela-
tionship has unique and distinct interactional patterns (Bowlby, 1982; Grossmann et al., 2002;
Kochanska & Kim, 2013). During daily interactions in two-parent families, children are
exposed to triadic situations, in addition to dyadic parent—child interactions. According to the
family systems view, each individual in the family is a member of various family subsystems,
such as father—child, mother—child, marital, and coparental subsystems (Cox & Paley, 1997,
2003; Minuchin, 1985). These interactional subsystems are interrelated and affect each other
(Cox & Paley, 1997; McHale & Rasmussen, 1998).

Extensive family research has been conducted on marital and coparental subsystems and
their associations with other family systems. Regarding family interaction, there seem to be
interrelations. Maternal, but not paternal, marital satisfaction during pregnancy and postpar-
tum is linked to well-functioning family interaction (Korja et al., 2016). A decline in marital
quality may interfere with the coparenting relationship and, further, the whole-family interac-
tion (Christopher et al., 2015). However, we have considerably less knowledge about how other
subsystems, such as parent—child dyads, relate to triadic family interaction. To address this gap,
the present study examines how the quality of father—child and mother—child interactions indi-
vidually contribute to the quality of triadic family interaction in two-parent heterosexual
families.

In the present study, triadic family interaction is conceptualized as family alliance and coor-
dination based on the family alliance model (Favez et al., 2017; Fivaz-Depeursinge & Corboz-
Warnery, 1999). Triadic family interaction can be examined in the Lausanne Trilogue Play
(Fivaz-Depeursinge & Corboz-Warnery, 1999) setting, which enables the assessment of the
family’s resources for effective coping and coordination with each other while completing a task
together (Fivaz-Depeursinge & Corboz-Warnery, 1999). Achieving a family alliance with a high
level of coordination requires the fulfillment of four hierarchical interactive functions (Favez
et al., 2017). Successful interaction requires that all participants are actively involved and avail-
able, roles are appropriately defined and maintained, and family members share joint attention
and positive affect. The more these functions are fulfilled, the higher the level of coordination
and consequently the quality of the family alliance (Frascarolo et al., 2004; Tissot et al., 2014).
Family alliance types can be categorized as cooperative, conflicted, or disordered, representing
different levels of family coordination (Favez et al., 2017). In cooperative families with high
cohesion, all family members are involved, and the autonomy of each family member is
respected (Feldman, 2007). Interaction in conflicted families is characterized by interference
and competition, whereas in disordered families, one family member is systematically excluded
from the interaction (Favez et al., 2017).

The family alliance begins to develop during pregnancy and shows stability during the first
years of the child’s life (Favez, Frascarolo, & Fivaz-Depeursinge, 2006; Tissot et al., 2015).
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DYADIC AND TRIADIC FAMILY RELATIONS

Additionally, the quality of triadic family interaction has consequences for children’s emotional
and cognitive developmental outcomes (Favez, Frascarolo, Carneiro, et al., 2006; Feldman &
Masalha, 2010; McHale & Rasmussen, 1998). It therefore provides a stable relational context
in which the child learns social skills, emotion regulation, and develops an understanding of
inner states (e.g., Favez et al., 2012). Cooperative family alliance has been linked to better child
outcomes between ages 18 months and 5 years in terms of social skills, theory of mind, and
understanding of inner states (Favez, Frascarolo, Carneiro, et al., 2006, 2012). However, prob-
lems in the parental unit appear to be related to adverse child outcomes (Jacobvitz et al., 2004;
McHale, 1997), and conflicted and disordered family alliances have been considered problem-
atic (Carone, 2022). Because the family alliance seems to stabilize very early (Favez,
Frascarolo, & Fivaz-Depeursinge, 2006; Tissot et al., 2015) and is important for the later child
development (e.g., Favez et al., 2012; Feldman & Masalha, 2010), identifying antecedents of
well-functioning family interaction is crucial.

The triadic father-mother—child interaction is uniquely constituted and has its own dynam-
ics, and the behavior of family members in a triad may not reflect their behavior in the dyad
(Bureau et al., 2021). Parents’ behavior and affect expression appear to differ in dyadic and tri-
adic situations (Kwon et al., 2012), and marital distress may intensify this tendency (Lauretti &
McHale, 1997). Thus, the mere presence of the other parent affects the behavior of each mem-
ber of the dyad and the quality of emotional exchange (Clarke-Stewart, 1978). For example,
parents are more sensitive when playing with their child in the presence of the other parent,
especially when the family coordination is high (Udry-Jergensen et al., 2016). Furthermore, in
distressed relationships, mothers’ sensitivity toward their toddler and fathers’ involvement show
a deeper decline in the triadic context compared to the dyadic one (Lauretti & McHale, 2009).
Despite these observed associations, there is a limited number of studies investigating the rela-
tionship between parent—child subsystems and triadic family interaction.

Like the studies mentioned above, the majority of related research has focused on parental
sensitivity and its associations with triadic family interaction. It has been shown that high
maternal and paternal sensitivity are related to family cohesion and a cooperative family alli-
ance, especially during the first few months of a child’s life (Feldman, 2007; Tissot et al., 2015).
However, few studies have examined how other aspects of the dyadic parent—child relationship
are related to triadic family interaction. One such study showed that in families with high cohe-
sion, dyadic parent—child interactions are more reciprocal and synchronous (Feldman, 2007).
On the other hand, parental intrusiveness, which represents restrictive, dominating, and direc-
tive parental behavior in the interaction, was associated with a rigid family style, characterized
by competition and interruption (Feldman, 2007). In these families, infants also showed higher
negative emotionality during dyadic interaction (Feldman, 2007). Another study, using a longi-
tudinal design, showed that fathers who had higher-quality dyadic interactions (i.e., mutuality,
smooth communication, and emotionally positive atmosphere) with their 18-month-old child
had higher-quality interactions with their spouse in the triadic interaction situation when the
child was 6 years old (Bernier et al., 2023). These findings align with the family systems view,
suggesting that dyadic subsystems affect higher order family processes. To summarize, the exis-
ting literature has primarily focused on various aspects of the family interaction
(e.g., coparenting, family cohesion, family alliance), the parent—parent relationship not involv-
ing the child, and parent—child relationships (e.g., child—parent attachment, parental sensitivity).
To gain a more thorough understanding of the child’s early social environment, we should
extend our examination into the interplay between triadic family relations and dyadic relation-
ships. The active contribution of each family member should be included in the assessment
when examining family relationships at the dyadic or triadic level.

In addition to triadic family relationships, dyadic parent—child interaction is a complex and
dynamic process involving the interplay of parental behavior, child behavior, and dyadic coor-
dination (Beebe et al., 2010; Tronick, 2007), and all of these dimensions should be considered
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simultaneously. Furthermore, it is essential to recognize that children have the capacity to
engage in dyadic and triadic interaction from the very beginning of their life (Fivaz-
Depeursinge et al., 2005; McHale et al., 2008; Rochat et al., 2002). Therefore, research should
involve the child as a significant interaction partner, rather than solely concentrate on parental
behaviors, as both the child and parents significantly affect each other. The present study goes
beyond assessing parental caregiving sensitivity and adopts a more profound perspective to
evaluate the quality of the parent—child relationship. By utilizing a person-oriented analysis
strategy (i.e., latent profile analysis), the study simultaneously examines different dimensions of
dyadic parent—child interaction. Importantly, the child’s interactive behavior is considered when
assessing both dyadic and triadic interactions, representing a clear step forward in the study
design. By employing observational measures and a family systems approach, the present
study responds to the challenges within the field of family research and offers a more nuanced
understanding of parenting and family relationships.

The present study examines the relationship between dyadic parent—child interaction and
triadic family interaction during early childhood. Our first aim is to identify subgroups of
parent—child dyads with similar interaction profiles by using latent profile analysis. We examine
dyadic parent—child interaction at two time points: when the child is 4 months old and
18 months old. Second, we aim to examine whether and how these dyadic interaction patterns
individually contribute to the quality of triadic family interaction when the child is 18 months
old. To our knowledge, this approach, using latent profile analysis, has not been previously
used to explore the relationship between dyadic parent—child interaction and triadic family
interaction. Traditional variable-oriented approaches typically focus on individual dimensions
of parent—child interaction, which are rarely examined together. Consequently, we lack an
understanding of how these qualities are uniquely combined in different groups of parent—child
dyads. By using an exploratory approach, that is, latent profile analysis, we can acquire more
nuanced information that complements findings based on more traditional approaches.

METHOD
Participants

The present study is part of a multidisciplinary longitudinal cohort study, Steps to the Healthy
Development and Well-being of Children (the STEPS Study; Lagstrom et al., 2013). The study
procedure was approved by the Ministry of Social Affairs and Health and the Ethics Commit-
tee of the Hospital District of Southwest Finland on February 27, 2007. From the total cohort
population (N = 9,811) of all families expecting a child between 2007 and 2009 in the South-
western Finland Health Care District, 1,387 mothers and 1,325 fathers participated in the origi-
nal follow-up study. Parents provided written consent after their first maternity clinic visit and
completed several questionnaires on family characteristics and psychological well-being. These
included self-reported marital satisfaction, measured with the Revised Dyadic Adjustment Scale
(RDAS; Busby et al., 1995). Based on the individual RDAS scores of the expectant parents at
20 weeks’ gestation, 435 couples were invited to participate in the substudy focusing on family
relationships. Couples were divided into two groups based on their reported marital satisfac-
tion. The first group included couples in which one or both parents scored 36 or higher on the
RDAS, indicating distress in the relationship. Another group consisted of couples in which both
spouses scored below 36, indicating nondistress in the marital relationship. The cut-off score
was based on the distribution of the existing data from the whole cohort and was equal to the
cutoff proposed by Crane et al. (2000). Finally, 153 families agreed to participate (72 distressed
and 81 nondistressed couples). Dropout analysis comparing participants and nonparticipants
revealed no significant differences, except that nonparticipants were more likely to have lower
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educational levels and were more likely to live in nonmarital relationships than participants
(Korja et al., 2016).

Procedure

The families (n = 153) were contacted again after the child’s birth, and dyadic parent—child
interaction was videotaped during home visits when the child was 4 months old (n = 134
father—child dyads; n = 125 mother—child dyads). Subsequently, when the child was 18 months
old, the families visited a research laboratory where dyadic interaction was videotaped again
(n = 104 father—child dyads; n = 121 mother—child dyads), and the families also participated
together in a triadic interaction situation (n = 120).

In dyadic situations, fathers and children interacted during a structured task consisting of a
diaper change and a short play session (at 4 months) and play and teaching with specific equip-
ment (at 18 months). Mothers and children interacted during a feeding situation at both time
points. Both parent—child dyads were videotaped during the same research visit, and the order
of interaction situations followed the family’s preference. Different tasks for the parents, as well
as the family-based order of interaction situations, were chosen to support the child’s interest
and motivation to interact. In addition, father-mother—child triads were videotaped interacting
together in a semistructured Lausanne Trilogue Play (LTP) setting (Fivaz-Depeursinge &
Corboz-Warnery, 1999).

A dropout analysis conducted among the families who participated in the LTP (n = 120)
and those who did not (n = 33) showed that in nonparticipating families, fathers’ prenatal mari-
tal satisfaction was lower (U = 858.00, p = .009), and mothers were less frequently primiparous,
x*(1) = 422, p = .04. When the father’s prenatal marital satisfaction was lower, fathers
(U = 1380.50, p = .034) and mothers (U = 671.50, p = .023) were less likely to participate in
both dyadic assessments. Other family characteristics, such as socioeconomic status, marital
status, parental employment status, family income, or child sex, were not statistically signifi-
cantly associated with parental participation in dyadic or triadic interaction situations. In a pre-
vious study using the same sample, no differences were found between distressed and
nondistressed couples in terms of family alliance and family coordination (Korja et al., 2016).
Therefore, the couples were treated as one study group, but the marital satisfaction was exam-
ined in relation to the other study variables. Descriptive characteristics of the children and fami-
lies in the present study are presented in Table 1.

Measures
The quality of parent—child interaction

We used the Parent—Child Early Relational Assessment (PCERA; Clark, 1985) to explore
strengths and concerns in parent—child interaction. The assessment was conducted using a
5-minute video and comprised 65 items (29 parent, 28 child, and eight dyadic) rated on a 5-point
Likert scale. These describe areas of concern (scores 1 and 2), areas of some concern (score 3),
and areas of strength (scores 4 and 5). The ratings were carried out in sets of 10 items at a time
and factors such as the frequency, duration, and intensity of the behaviors were considered in
rating each item (Clark, 1985). The data were independently rated for mothers and fathers by
two experienced raters who were blinded to all contextual information. Moreover, 20% of the
recordings from each time point were double-scored. To maintain interrater agreement, drift
sessions were held throughout the rating process. Reliability calculations were based on categor-
ical differences between the raters and represent percent agreement. At the 4-month assessment,

85U80| 7 SUOWIIOD SIS0 3{edt|dde auy Aq peussnob a1 Sspile YO 8SN JO 3N Joj Areiq18UIUO AB]IM U0 (SUORIPUOD-PUE-SWLBILI0D A3 | IM ARe.q1 Ul jUO//SdY) SUORIPUOD pue SWie | 8L 88S *[7202/50/22] Uo Ateiqiauljuo AB|IM ‘MmN L jo AiseAIIN AQ THOET 82 TTTT 0T/I0p/L0Y A8 | IM ARRIq 1 UIIUC//SANY WO1j papeojumod ‘0 ‘622ETYLT



FAMILY RELATIONS
TABLE 1 Child and family characteristics.
n =143 (%) Mean SD Range
Child characteristics
Gestational age (days) 279.5 10.44 240-296
Sex (female) 70 (49.4)
First child 75 (52.8)
Siblings
One sibling 43 (63.2)
Two siblings 16 (23.5)
Three of more siblings 9(13.2)
Family characteristics
Age
Mother 31.61 3.99 23-42
Father 33.40 5.11 23-51
Marital satisfaction *
Mother 32.19 6.69 18-56
Father 31.60 6.44 18-50
Marital status
Married 103 (72.5)
Cohabited 39 (27.5)
Occupational level at least professional ®
Mother 80 (64)
Father 78 (63.4)
Full-time employed
Mother 99 (69.7)
Father 118 (83.1)
Family income ©
High 23(16.2)
Intermediate 97 (68.3)
Low 22 (15.5)

Note. The exchange rate for U.S. dollar is 1.08 for one euro (€).

aRevised Dyadic Adjustment Scale (RDAS) sum score at 20 gestational weeks. ®Professional refers managers but also intermediate level
professionals, for example, nurses; nonprofessionals refer to blue-collar and service workers. “High: over €4,000 total net income
monthly; Intermediate: €2,000-€4,000/month; Low: less than €2,000/month.

the interrater agreement was 79% for fathers and 80% for mothers, whereas at the 18-month
assessment, it was 85% for fathers and 80% for mothers.

For the analyses, we maintained the original 5-point scale and combined items into six sub-
scales, as outlined in the PCERA manual (Clark, 1985). The subscales included two parental
scales (Parental Positive Affective Involvement, Sensitivity and Responsiveness; Parental Nega-
tive Affect and Behavior), two child scales (Child Positive Affect, Communicative and Social
Skills; Child Dysregulation and Irritability), and two dyadic scales (Dyadic Mutuality and Reci-
procity; Dyadic Tension). Internal consistency calculations, scale items, and descriptives are
reported in Table S1 (see supplemental material). Higher scores indicate a more favorable qual-
ity of interaction. For some of the scales, high scores indicate a lack of negative affect or
behavior.
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The quality of triadic family interaction

Triadic family interaction was assessed using the LTP setting (Fivaz-Depeursinge & Corboz-
Warnery, 1999), which assesses the extent to which family members coordinate their interac-
tions and work as a team. In the LTP, parents and a child are positioned within a triangle, and
their interaction is recorded with two time-synchronized cameras. The family is instructed to
engage in spontaneous play, with a selection of toys available. The LTP includes four distinct
phases that follow the configurations of daily triadic family interaction. First, one parent inter-
acts and plays with the child while the other parent observes. Then, the roles are switched
between parents, followed by a phase where all three family members participate in joint play.
In the final phase, the parents talk to each other while the child takes a third-party position. On
average, completing the LTP procedure takes around 12 minutes. The starting parent’s order
was balanced during the data collection process.

The quality of triadic family interaction during the LTP was rated using the Family Alliance
Assessment Scale (Favez et al., 2011), which includes the evaluation of family alliance and fam-
ily coordination. First, family coordination was assessed using five hierarchically organized
dimensions: (a) participation, (b) organization, (c) focalization, (d) affect sharing, and
(e) synchronization. These dimensions consisted of a total of 11 items, each rated on a 3-point
qualitative scale (0 = inappropriate, 1 = moderate, 2 = appropriate). A global sum score
(referred to as “familyscore”) was calculated, ranging from 0 to 22, with higher scores indicating
more positive family coordination. This analysis describes the qualitative aspects of family
coordination and further guides the alliance categorization. Second, families were classified into
three alliance categories based on different patterns of coordination: cooperative, conflicted, or
disordered alliance. In a cooperative alliance, family members can effectively coordinate their
interaction and work as a team. Family members’ roles are acknowledged and valued by one
another. A conflicted alliance is characterized by competition and underlying or overt conflict.
Parents are unable to share roles, negotiate activities, and cooperate. In disordered families, one
family member is systematically excluded from interaction, for example, through emotional
absence or because the dyad has no room for the third participant.

The ratings were carried out by two trained researchers who were blinded to all participant-
related information. The primary rater analyzed all the videos, with 20% of them being double-
scored. Interrater agreement was .96 (intraclass correlation coefficient) with a 95% confidence
interval from .89 to .98 for family coordination and .83 (weighted Kappa) for family alliance.

Data analysis

The analyses were performed using Mplus (Version 8; Muthén & Muthén, 2017) and IBM SPSS
Statistics (Version 25.0) software. First, descriptive characteristics of the sample were examined.
We then conducted multiple latent profile analyses (LPA) to identify subgroups of parent—child
dyads with distinct interaction patterns across parent, child, and dyadic dimensions of the inter-
action. LPA is an advanced person-centered statistical approach that focuses on similarities and
differences between individuals rather than relationships between variables (Mathew &
Doorenbos, 2022). LPA divides a heterogeneous population into subgroups, where individuals
within a subgroup are similar to each other but different from individuals in other subgroups.
Subgroup (profile) membership is inferred from the data obtained from a set of measured items
(Wang & Bodner, 2007). Each subgroup has a unique set of characteristics that distinguish it
from other subgroups (Muthén & Muthén, 2017). Assuming missing at random (MAR), the
parameters of the models were estimated using full-information maximum likelihood estimation
with standard errors that are robust against nonnormal distributions (Muthén &
Muthén, 2017).
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Due to the limited sample size, we conducted separate models for father—child and mother—
child dyads at both time points of the study. The selection of the optimal solution of the LPA
was based on (a) the log-likelihood (log L) value (higher values indicate better fit); (b) model fit,
that is, Akaike information criterion (AIC) and the Bayesian information criterion (BIC;
Akaike, 1987; smaller AIC and BIC values indicate better fit); (¢) distinguishability of the pro-
files (entropy values and average latent class posterior probabilities, which should be over .80;
Wang & Bodner, 2007); (d) latent class proportions; and (e) theoretical justification and inter-
pretability of the latent profiles. This statistical approach describes patterns of dyadic interac-
tion in a data-driven manner and is exploratory in nature.

Comparisons between latent groups on family alliance, family coordination, and back-
ground variables (child sex, parity, marital satisfaction, family socioeconomic status, and family
income) were conducted using the Mplus auxiliary function with the BCH/du3step method
(Asparouhov & Muthén, 2014). The auxiliary function provides an opportunity to examine dif-
ferences between latent groups without affecting the final latent group solution. Group compar-
ison was based on a Wald chi-squared test for statistical significance with Bonferroni
corrections for multiple testing.

RESULTS
Descriptive statistics

Essential descriptive statistics for the study variables are presented in Table S2, and correlations
between study variables in Table S3 (see supplemental material). The skewness and kurtosis of
the PCERA subscales were within acceptable range (Curran et al., 1996), except for Child Dys-
regulation and Irritability at both assessments of father—child interaction. In the sample, 49.2%
(n = 59) of the family alliances were categorized as cooperative, 34.2% (n = 41) as conflicted,
and 16.7% (n = 20) as disordered. Background variables (child sex, parity, marital status, fam-
ily income) were not related to triadic family alliance or family coordination. However, family
coordination was higher in families with higher maternal (U = 949.50, p = .030) or paternal
(U = 839.50, p = .019) socioeconomic status.

Latent profiles of the parent—child interaction and associations with triadic family
interaction

We completed four LPAs to examine distinct patterns of dyadic father—child and mother—child
interaction across parent, child, and dyadic subscales of the PCERA, selecting four-class solu-
tions in each analysis. The selection of optimal LPA solution was guided by model fit statistics
(Table S4 in the supplemental material). The chosen LPA solutions showed high entropy
values, ranging from .89 to .96, and class probabilities (>.91). The AIC and BIC values indi-
cated improvement in the solution as the number of profiles increased from three to four. In
addition, the interpretability of the latent profiles supported the selection of the four-class solu-
tion for both parent—child dyads at both time points. To facilitate interpretation of the subse-
quent results, similar descriptive names were assigned to the profiles in each analysis. Each
parent—child interaction profile has a unique and distinctive quality of interaction, which is
described in the following sections along with the main findings regarding associations between
the profiles and triadic family interaction. To account for multiple pairwise comparisons, we
applied a Bonferroni correction and adjusted the alpha level (i.e., p < .008).
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DYADIC AND TRIADIC FAMILY RELATIONS

Latent profiles of father—child interaction at 4 months

The standardized scores of the PCERA subscales for the four father—child interaction profiles
are presented in Figure 1. In Profile 1 (n = 12; 9.0%) all subscale scores were below the mean
indicating affective and behavioral dyadic tension. These father—child dyads demonstrated very
low levels of positive interaction and very high levels of negative affect. Profile 2, lack of reci-
procity (n = 58; 43.3%), was the largest and represented a substantial lack of paternal positive
affective involvement, reciprocity, and mutual sharing. In Profile 3, moderately functioning
(n = 18; 13.4%), all subscale scores of the father—child interaction were slightly above or below
the mean. In Profile 4 (n = 46; 34.3%), reciprocal dyadic connection, all subscale scores were
above the mean and represented a well-functioning father—child interaction. The father—child
interaction profiles at the 4-month assessment were not associated with background variables.
Subsequently, we examined the relationship between these dyadic profiles and family alli-
ance and family coordination using the auxiliary function. First, no statistically significant
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Profile 1 (n=12) Profile 2 (n=58) Profile 3 (n=18) Profile 4 (n=46)
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FIGURE 1 Standardized scores of the PCERA subscales of father—child LPA profiles at 4 months and at

18 months

Note. LPA = latent profile analysis; PCERA = Parent—Child Early Relational Assessment; P1 = Parental Positive
Affective Involvement, Sensitivity and Responsiveness; P2 = Parental Negative Affect and Behavior; C1 = Infant
Positive Affect, Communicative and Social Skills; C2 = Infant Dysregulation and Irritability; D1 = Dyadic Mutuality
and Reciprocity; D2 = Dyadic Tension; Profile 1 = affective and behavioral dyadic tension; Profile 2 = lack of
reciprocity; Profile 3 = moderately functioning; Profile 4 = reciprocal dyadic connection. [Color figure can be viewed at
wileyonlinelibrary.com)]
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differences in the family alliance category were found. Second, regarding family coordination,
we found statistically significant differences between the profiles, y*(3) = 11.86, p = .008. Dyads

in the reciprocal dyadic connection profile scored significantly higher than dyads in the lack of

reciprocity profile, y*(1) = 9.15, p = .002 (Table 2).

Latent profiles of father—child interaction at 18 months

The standardized scores of the PCERA subscales for the four father—child interaction profiles
are shown in Figure 1. Profile 1 (n = 11; 10.6%), affective and behavioral dyadic tension, con-
sisted of a small group of father—child dyads who scored between one and two standard devia-
tions below the mean in all PCERA subscales. These dyads represent extremely low levels of
positive affect and high levels of negative affect. Profile 2 (n = 9; 8.7%), lack of reciprocity, was
characterized by a lack of positive aspects of the dyadic interaction, such as reciprocity and
mutual sharing of positive emotions. This profile also featured low levels of negative affect. In
Profile 3 (n = 27; 26.0%), moderately functioning, father—child dyads scored slightly below the
mean on all subscales. Most of the father—child dyads (n = 57; 54.8%) belonged to Profile
4, reciprocal dyadic connection. These dyads scored approximately half a standard deviation

TABLE 2 The distribution of family alliance categories and the descriptives of the family coordination in the
different parent—child interaction profiles.

Alliance category, % Family coordination
LPA profiles Cooperative Conflicted Disordered M SD
Father—child interaction
4 months
Profile 1 52.1 27.5 20.4 12.17 1.68
Profile 2 45.9 27.4 26.7 10.97 0.78
Profile 3 34.7 53.6 11.7 10.50 1.20
Profile 4 63.7 33.0 33 14.27 .76
18 months
Profile 1 18.9 52.8 28.3 9.19 1.53
Profile 2 444 20.3 353 9.33 1.67
Profile 3 32.0 48.3 19.7 10.08 0.97
Profile 4 65.9 21.2 12.9 13.90 0.68
Mother—child interaction
4 months
Profile 1 49.1 34.5 16.4 10.79 0.77
Profile 2 49.6 42.0 8.4 14.71 1.17
Profile 3 48.4 31.1 20.6 12.76 1.00
Profile 4 58.7 29.5 11.8 12.90 1.53
18 months
Profile 1 50.4 27.5 22.0 11.06 1.13
Profile 2* 74.9 25.1 0 15.75 2.17
Profile 3 37.4 422 20.4 10.80 0.73
Profile 4 63.1 26.2 10.7 13.56 0.81

Note. LPA = latent profile analysis; Profile 1 = affective and behavioral dyadic tension; Profile 2 = lack of reciprocity; Profile
3 = moderately functioning; Profile 4 = reciprocal dyadic connection; Profile 2* = maternal affective and behavioral connection.
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above the mean on all subscales, indicating a well-functioning interaction. The profiles of
father—child interaction at the 18-month assessment did not show significant associations with
background variables.

We then examined the relationship between these dyadic profiles and family alliance and
family coordination using auxiliary function. We found a difference in the distribution of alli-
ance categories between the profiles, y*(6) = 17.15, p = .009. In cooperative families, dyads
more often belonged into the reciprocal dyadic connection profile compared to conflicted fami-
lies, in which dyads more often belonged to affective and behavioral dyadic tension,
X2(2) = 11.63, p = .003, or moderately functioning profiles, X2(2) = 11.63, p = .003 (Table 2).
Regarding family coordination, we found statistically significant differences between the pro-
files, ¥*(3) = 17.66, p = .001. Father—child dyads in the reciprocal dyadic connection profile had
higher scores compared to dyads in the affective and behavioral dyadic tension, x*(1) = 10.35,
p = .001, and moderately functioning, y*(1) = 7.87, p = .005, profiles (Table 2).

Latent profiles of mother—child interaction at 4 months

The standardized scores of the PCERA subscales for the four mother—child interaction profiles
are presented in Figure 2. Profile 1 (n = 58; 46.4%), affective and behavioral dyadic tension,
included almost half of the mother—child dyads. These dyads scored approximately one stan-
dard deviation below the mean on all PCER A subscales, indicating an interaction characterized

by low levels of positive affect and high levels of negative affect. Profile 2 (n = 20; 16%), lack of

reciprocity, showed a clear lack of positive maternal interactive behavior and dyadic reciprocity
and mutuality. Profile 3 (n = 32; 25.6%), moderately functioning, included mother—child dyads
scoring slightly above the mean on all subscales. Profile 4, (n = 15; 12%), reciprocal dyadic con-
nection, consisted of mother—child dyads scoring significantly above the mean on all subscales,
indicating a well-functioning interaction. The mother—child interaction profiles at the 4-month
assessment did not demonstrate significant associations with background variables.

We then examined the relationship between these dyadic profiles and family alliance and
family coordination using the auxiliary function. The distribution of family alliance category
was similar between all mother—child profiles. As a result, the quality of mother—child interac-
tion at 4 months was not found to be associated with triadic family alliance when the child was
18 months old. However, concerning family coordination, a statistically significant difference
between the profiles was found, y*(3) = 8.46, p = .037. Dyads in the lack of reciprocity profile
scored significantly higher than dyads in the affective and behavioral dyadic tension profile,
x*(1) = 7.83, p = .005 (Table 2).

Latent profiles of mother—child interaction at 18 months

The standardized scores of the PCERA subscales for the four mother—child interaction profiles
are shown in Figure 2. In Profile 1 (n = 22; 18.2%), affective and behavioral dyadic tension,
mother—child dyads scored between half and 1.5 standard deviations below the mean on all
PCERA subscales. These dyads displayed low positive relatedness and dyadic mutuality, and
high negativity and dyadic tension in their interactions. Profile 2 (n = 4; 3.3%), maternal affec-
tive and behavioral connection, was characterized by exceptionally high levels of positive mater-
nal affective involvement, sensitivity, and responsiveness (two standard deviations above the
mean) and low levels of negative maternal behavior and affect. Profile 3 (n = 53; 43.8%), mod-
erately functioning, included a substantial number of dyads scoring close to the mean on all sub-
scales. In Profile 4 (n = 42; 34.7%), reciprocal dyadic connection, mother—child dyads scored
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FIGURE 2 Standardized scores of the PCERA subscales of mother—child LPA profiles at 4 months and at

18 months

Note. LPA = latent profile analysis; PCERA = Parent—Child Early Relational Assessment; P1 = Parental Positive
Affective Involvement, Sensitivity and Responsiveness; P2 = Parental Negative Affect and Behavior; C1 = Infant
Positive Affect, Communicative and Social Skills; C2 = Infant Dysregulation and Irritability; D1 = Dyadic Mutuality
and Reciprocity; D2 = Dyadic Tension; Profile 1 = affective and behavioral dyadic tension; Profile 2 = lack of
reciprocity; Profile 3 = moderately functioning; Profile 4 = reciprocal dyadic connection.

Note. LPA = latent profile analysis; PCERA = Parent-Child Early Relational Assessment; P1 = Parental Positive
Affective Involvement, Sensitivity and Responsiveness; P2 = Parental Negative Affect and Behavior; C1 = Infant
Positive Affect, Communicative and Social Skills; C2 = Infant Dysregulation and Irritability; D1 = Dyadic Mutuality
and Reciprocity; D2 = Dyadic Tension; Profile 1 = affective and behavioral dyadic tension; Profile 2 = maternal
affective and behavioral connection; Profile 3 = moderately functioning; Profile 4 = reciprocal dyadic connection.
[Color figure can be viewed at wileyonlinelibrary.com]

above the mean on all subscales. We found no significant associations between the mother—
child profiles and background variables at the 18-month assessment.

When examining family alliance using the auxiliary function, we found a statistically signifi-
cant difference between the profiles, y*(6) = 31.25, p < .000. In cooperative families, mother—
child dyads more frequently belonged to maternal affective and behavioral connection profile
than the moderately functioning profile, x*(2) = 13.79, p = .001 (Table 2). Concerning family
coordination, we found no statistically significant differences between the profiles.
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DISCUSSION

The present study had two primary objectives. First, it aimed to examine patterns of dyadic
parent—child interaction when the child was 4 months and 18 months old. Second, it examined
how the quality of father—child and mother—child interaction individually contributed to the
quality of triadic family interaction when the child was 18 months old. In this study, we identi-
fied four distinct profiles of father—child and mother—child interaction representing different
levels of dyadic functioning in the present sample. Consistent with family systems theory, the
quality of parent—child interaction at both 4 months and 18 months was related to the quality
of triadic family interaction at 18 months. The functioning of the father—child dyad indicated
more robust associations.

The profiles of dyadic parent—child interaction demonstrated similarities in each analysis,
although the proportions of dyads in each profile differed. Most father—child dyads belonged to
the lack of reciprocity profile during infancy. However, during toddlerhood, only a minority of
dyads belonged to this profile. This may reflect the typical developmental changes in early
father—child interaction (Genesoni & Tallandini, 2009; Lindstedt et al., 2021; Vreeswijk
et al., 2014). In contrast, regarding mother—hild dyads during the infancy assessment, most of
them belonged to the affective and behavioral dyadic tension profile. It is also important to note
that the quality of mother—child interaction during toddlerhood showed less overall variance,
and the differences between the profiles were not very pronounced. Additionally, the dyadic
interaction profiles demonstrated the variability in child affective and behavioral styles, as well
as their levels of regulation. Consequently, the results show how the child’s contribution is also
related to the quality of triadic family interaction.

Based on our main findings, we suggest that triadic family interaction may benefit from the
presence of well-functioning father—child interaction from early infancy. Early father involve-
ment in family life and child-rearing activities supports not only ongoing father involvement in
the future but also enhances family interaction competencies in triadic play situations
(Simonelli et al., 2016). Successful interaction, in general, requires active participation from all
interaction partners, contingency between behaviors, respect for turn-taking, the absence of
competition, and the ability to adjust to fluctuating and changing interactions (Favez
et al., 2011, 2017). Consequently, a high-quality dyadic relationship demands the active involve-
ment of both partners in the interaction. Indeed, in many of the profiles, the child’s interactive
style closely resembled the parental interaction style. In a well-functioning father—child dyad,
such as the reciprocal dyadic connection profile dyads, the infant also expresses positive affect
and communicative behaviors toward the father, resulting in a mutual and reciprocal interac-
tion. This kind of interaction between father and infant at 4 months was associated with higher
family coordination when the child was 18 months old. These findings align with previous
research reporting associations between high-quality father—infant interaction and coparenting
quality (Bernier et al., 2023; Brown et al., 2010; Bureau et al., 2021). Factors such as
well-functioning father—child interaction, paternal sensitivity during infancy, and attachment
security between father and child have been linked to improved functioning in the coparenting
relationship (Brown et al., 2010; Bureau et al., 2021). Moreover, a previous study found that
both father—child and mother—child dyadic interactional synchronies were associated with tri-
adic family interactional synchrony when the child was 3 years old, with stronger associations
observed for father—child interaction (de Mendonga et al., 2019).

In our study, we observed that early emotional distance and the lack of positive paternal
affective involvement and mutual sharing in the father—infant relationship were associated with
lower family coordination at 18 months. Interestingly, a similar association was not found dur-
ing toddlerhood. This difference may be attributed to developmental changes in the father—child
relationship. As the child develops and acquires new abilities, the dyadic regulation between
parent and child also changes (Bornstein et al., 2008). The interaction patterns appear to be
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open to change, with the quality of the father—child relationship typically improving from
infancy to toddlerhood, as we have previously demonstrated (Lindstedt et al., 2021). Some of
the father—child dyads classified as lack of reciprocity at 4 months transitioned into other
father—child profiles, as indicated by the fact that the proportions of father—child dyads in the
lack of reciprocity profile decreased from 43.3% at the 4-month assessment to only 8.7% at
the 18-month assessment. This change may also reflect the increase in paternal caregiving expe-
rience from infancy to toddlerhood. For some fathers, it may take more time to establish a
strong relationship with their child (Genesoni & Tallandini, 2009; Vreeswijk et al., 2014). More-
over, fathers more frequently have disengaged representations, characterized by emotional dis-
tance, toward their child during the prenatal period, which is further associated with lower
levels of positive affective involvement, sensitivity, and reciprocity in early interactions with
their infant (Lindstedt et al., 2021; Vreeswijk et al., 2015). Consequently, the observed early
lack of reciprocity and emotional distance in the father—child dyads at 4 months can be consid-
ered a potential risk for further triadic family interaction.

During toddlerhood, it was more common to find affective and behavioral dyadic tension or
moderately functioning father—child dyads in families with conflicted alliances. Our results sug-
gest that when fathers are unable to establish a well-functioning relationship with their child, it
may contribute to competition and conflict in triadic family interaction. The presence of low
levels of positive affect and high levels of negative affect in father—child interaction, along with
extremely low dyadic mutuality and reciprocity, was associated with competition and conflict
in triadic family interaction, and challenges in cooperation between family members. This find-
ing is consistent with the family systems perspective, which suggests that families are complex
systems in which interrelated relationships can significantly affect one another (Cox &
Paley, 1997). Therefore, challenges within one subsystem, such as the dyadic relationship
between one parent and the child, can indeed impact other systems in the family, including tri-
adic family dynamics.

On the other hand, family alliance appears to be particularly related to maternal marital sat-
isfaction. Previous results from the same project demonstrated that higher maternal marital
satisfaction was related to higher-quality triadic family interaction (Korja et al., 2016). When a
mother is satisfied with the marital relationship, she may be more likely to support the father—
child relationship and reduce gatekeeping behaviors (Allen & Hawkins, 1999). Moreover,
according to the father vulnerability hypothesis (Cummings et al., 2004), fathers and their par-
enting may be particularly sensitive to interparental conflict. As our findings suggest, the qual-
ity of the father—child relationship further contributes to the overall quality of triadic family
interaction. Therefore, the potential moderating effect of marital relationship quality on the tri-
adic family functioning should be examined in future research.

The associations observed between mother—child interaction and triadic family interaction
were limited. Previous research has indicated that both parents’ sensitivity during early infancy
is linked to higher quality in family alliance and cohesion (Feldman, 2007; Tissot et al., 2015).
However, in our study, the quality of mother—child interaction at 4 months was not related to
later family alliance. Instead, at 18 months, we found lower family coordination in families
where mother—infant interaction had been very negative during infancy. Conversely, higher
family coordination and cooperative family alliance was found in families with well-functioning
maternal affective and behavioral interaction at 18 months. However, these findings should be
interpreted carefully due to the small size of the profile. Nevertheless, this interesting group of
mothers offers a potential subject for future research. It has been suggested that mothers may
be more capable at maintaining boundaries between their individual family relationships, and
these relationships are less affected by external factors (Belsky et al., 1991). This could partially
explain the limited associations observed in our study. It needs to be highlighted that fathers
and mothers interacted with their child in different situations, which makes it challenging to
interpret our results. Additionally, the mother—child interaction profiles demonstrated qualita-
tive differences when compared to the father—child profiles.
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The present study has both strengths and limitations. It expanded understanding of parent—
child interaction by highlighting the active role of the child and employing LPA to identify spe-
cific interaction profiles within the sample. The data are unique in that they encompass interac-
tions of both parents with their child during infancy and toddlerhood, as well as triadic
interaction during toddlerhood. This study focused on the individual contributions of father—
child and mother—child interactions to the quality of triadic family interaction. However, we
were unable to explore family-level associations or longitudinal changes in the profiles due to
the limited sample size. Nevertheless, these family-level interactions should be further investi-
gated with targeted study designs. Future studies should also consider including assessments of
child temperament, as it is known to influence parent—child interaction (Wilson &
Durbin, 2012). The sample in this study consisted of nonclinical, primarily middle-class fami-
lies, limiting the generalizability of the findings. For practical reasons, the children were
videotaped with their parents in different interaction situations, which could potentially affect
the results. However, we took ecological validity (Bronfenbrenner, 1977) into account when
selecting feeding and diaper change situations for the 4-month assessment, as these situations
reflect everyday caretaking experiences for parent-infant dyads. Both situations require paren-
tal structuring, mediating, and regulation while facilitating social interaction and mutual shar-
ing. The assessment scale was similar in both situations, providing insights into how parents
and children experienced each other during the interaction (Clark, 1985). Moderate stability of
positive parenting behaviors across various contexts has been reported, at least in the case
of mothers (Goodman et al., 2022; Maas et al., 2013; Masur & Turner, 2001). Nevertheless, dif-
ferent interaction tasks may emphasize different aspects of interaction.

Conclusions

This longitudinal study emphasizes the crucial role of the father—child relationship in shaping
family interaction. Well-functioning interactions between fathers and their children, character-
ized by reciprocal dyadic connections as early as 4 months, appear to have a positive impact on
triadic family interaction quality. Further research is needed to examine and understand
family-level associations, including how father—child and mother—child relationships interact
and complement each other, as well as the potential moderating effects of other variables, such
as marital satisfaction.

Implications

Results of this study provide rationale for increasing general awareness among families and pro-
fessionals regarding the significant impact that well-functioning father—child relationships can
have. This awareness may enhance gate-opening attitudes and behaviors of mothers, and father
engagement in early child care, further supporting the development of father—child relationships
and triadic family interaction. Additionally, the role of fathers could be considered when devel-
oping practical policies in perinatal care and interventions targeting support for triadic family
interaction. Overall, our findings underscore the importance of supporting early parent—child
relationships to promote well-functioning and coordinated triadic family interaction, and the
inclusion of fathers in interventions aimed at improving family dynamics.
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