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A B S T R A C T

The quality of mother–infant interactions may vary across situations and have differential re
lationships to other parenting variables. The current study focuses on examining the quality of 
observed interactions between free play and structured play situations with maternal self- 
assessment of the relationship and relations to maternal reflective functioning among six- 
month-old infants and their mothers. Sixty-three voluntary mothers from a community sample 
with their infants were observed in a laboratory setting during structured and free play sessions. 
Interaction quality was assessed using observer ratings of the Emotional Availability Scales (EAS) 
and Dyadic Emotional Interaction Style (DEIS) as well as maternal self-ratings (EA-SR). Maternal 
reflective functioning was assessed using the infant version of the Parental Reflective Functioning 
Questionnaire (PRFQ-I). The results showed that EAS ratings were significantly higher in the free 
play situation than in structured play for both mothers and infants. Maternal assessment of the 
infant’s EA had a modest significant association with EAS ratings in the semi-structured situation. 
Reflective functioning predicted higher observed DEIS quality in the structured situation while 
higher EAS ratings in the free play situation were predicted by older infant age and lower 
maternal depression scores. The results suggest clinical relevance of using both free and struc
tured situations and a multimethod perspective to assess mother–infant interaction quality in 
planning interventions.

1. Introduction

Early interaction patterns together with parental reflective functioning (PRF) have been suggested to be central to the quality of a 
child’s attachment and later socioemotional development (Fonagy & Target, 1997; Rocha et al., 2020; Zeegers et al., 2017). In line 
with the core hypothesis of attachment theory, parental behavioral sensitivity and responsiveness and the capability of noticing a 
child’s emotional signals and responding to them correctly have been shown to systematically predict positive child outcomes 
(Madigan et al., 2024). Over the past few decades, the parent’s mental ability to consider the thoughts and feelings of the infant, 
namely PRF, has also been highlighted as a related yet separate dimension of parental sensitivity (Fonagy & Target, 1997; Zeegers 
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et al., 2017), suggesting uniting these constructs in developmental studies.
While during the first months, face-to-face play is central to mother–infant interactions (Ainsworth et al., 1978; Bernard et al., 

2018; Feldman et al., 2011; Steele & Steele, 2017), by six months, infants’ cognitive and social-emotional skills emerge, shifting in
teractions more towards joint exploration of the object world (Arterberry et al., 2023). Mother–infant interaction quality is usually 
assessed by self-reports or video-based assessment in a free play and/or a structured-task context (Lotzin et al., 2015). By six months, 
different situations can increasingly lead to varied conclusions about interaction quality due to more diverse infant behaviors and skills 
(Krijnen et al., 2023; Kwon et al., 2013; Maas et al., 2013; Volling et al., 2002). Furthermore, the association between self-reports and 
observed interaction quality has not been strong (Alderfer et al., 2008; Biringen et al., 2023), pointing to the need to study them both.

As infants’ interaction needs change across the first year, PRF may have a special importance (Kelly et al., 2005). As such, sensitive 
and structured interactions can be seen as subsequent expressions of mothers’ PRF (Kungl et al., 2024; Stuhrmann et al., 2022). 
However, the relevance of PRF may depend on other contextual factors like the observed situation and child’s age (Stuhrmann et al., 
2022). The context-specific nature of the mentalizing ability suggests that PRF is more related to parenting behavior in emotionally 
more demanding situations, such as structured play (Fonagy & Target, 2002; Moreira & Fonseca, 2023). However, only a few studies 
have analyzed mother–infant interaction quality together with PRF in various play situations, and most have focused on children over 
12 months. In this study, using a multimethod approach, we focused first on examining the differences in the quality of emotional 
interactions according to method (self-report, observation) and interaction situation (free and structured play) among six-month-old 
infant–mother pairs. Second, we assessed the potential differential importance of PRF for mother–infant interaction quality across free 
and semi-structured play situations.

1.1. Multimethod assessment of the mother–infant relationship

By six months, infants’ cognitive and motor development shifts focus from face-to-face interaction to shared attention on objects 
(Corkum & Moore, 2014; Gianino & Tronick, 2013). They become more capable of detecting contingencies—expectations that their 
emotional and attentional states can influence their mothers—leading to a sense of interactive efficiency (Beebe et al., 2010). Infants 
further develop turn-taking and reciprocal skills as they navigate between object-exploration and face-to-face interaction (Krijnen 
et al., 2023), needing coordinative help from their mothers. This requires a change in the mothers’ skills, as they are more often guiding 
the infant into exploring the object world (Mireault et al., 2014). Infants themselves become also more efficient in contributing to 
changes in the mother’s emotional and attentional states, for example, by using visual or auditory signals (Bourjade et al., 2023).

The parent–infant relationship quality is typically assessed by having trained professionals observe and analyze videotaped in
teractions on qualitatively different relationship characteristics. In a free play context, the mother and child can play together in their 
preferred way, often freely choosing from a selection of age-appropriate toys, whereas in more structured-task contexts, the mother 
and child are instructed to interact in certain ways (e.g., exploring a new toy or the mother telling a story to the baby). Emotional 
availability (EA) is a relational concept that refers to the dyadic capacity to share an emotionally healthy relationship (Biringen et al., 
2014). EA can be assessed from free and structured play, and it focuses on assessing both the emotional (sensitivity, non-hostility) and 
the teaching and guiding (structuring, non-intrusiveness) dimensions of early interactions (Biringen et al., 2014, 2022), with the 
potential to capture all the relevant areas of social interactions evident in the second half of the first year. However, most EA studies 
focus on children over one year (Biringen et al., 2014, 2023), and methods for assessing structured situations have also targeted older 
children (e.g., Salo et al., 2020). Few studies involve younger infants, and most use a single-scoring method (Lotzin et al., 2015; Rocha 
et al., 2020). Comparing different scoring methods (free play vs structured play) could provide a better understanding of their ability to 
detect nuances in play situations (see Lotzin et al., 2015).

Yet another perspective on the quality of dyadic interaction can be provided by maternal self-reports (Biringen et al., 2014, 2023). 
These assessments appear relatively separate from the observed quality. For example, results using a self-report on emotional avail
ability (EA-SR; Vliegen et al., 2009) have consistently shown little or no correlations with observed EA, despite both aiming to measure 
similar interaction dimensions such as sensitivity and structuring (Biringen et al., 2023). Nevertheless, self-reports show meaningful 
associations with child developmental outcomes and other parenting variables (Qouta et al., 2021; Salo et al., 2021), and it has been 
suggested that, for comprehensive evaluation of mother–infant interaction quality, both methods should be used (Lotzin et al., 2015).

1.2. Mother–infant interaction in free and structured play

Previous research has found differences across observational situations both in terms of the quality of early interaction and its 
effects on child development. Mothers of toddlers and seven-month-old infants have shown less intrusiveness and more positive be
haviors, such as engagement, positive affectivity, sensitivity, and responsiveness during free play compared to structured-task situ
ations (Kwon et al., 2013; Miller et al., 2002). Also, the children appeared more responsive and involved in free play situations (Kwon 
et al., 2013; Miller et al., 2002), while children’s negative affectivity and tense interaction has been found more in structured situations 
among 18-month-old toddlers (Krijnen et al., 2023). Even when measured within the same context, such as in a home setting, the 
results have shown better quality of interaction among six-month-olds in free play or unstructured situations with their mothers (Maas 
et al., 2013).

However, conflicting results have also been reported. Volling et al. (2002) found that 12-month-old infants were more positive and 
available in a free play context, while the mothers in a structured task situation. Dittrich et al. (2017) noted higher responsiveness in 
5–12-year-olds during structured tasks, which was also associated with fewer parent-reported problems. Furthermore, analyzing pre- 
and full-term-born two-year-olds and their mothers, Krijnen et al. (2023) found that the structured-task context elicited more varied 
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interaction behaviors and more associations with children’s psychosocial outcomes. These mixed results and the focus on children over 
12 months highlight the need for further studies on younger infants.

1.3. Parental reflective functioning and mother–infant interaction

PRF has been conceptualized as a mental capacity connected to the mother’s ability to co-regulate their child’s affective states in 
early parent–child interactions (Kelly et al., 2005; Slade, 2005). Particularly across the first half year of infancy, interactions are 
characterized by both high dependency and rapid developmental changes that require more differentiated parental reflective capacity 
and behavioral adaptation (Ensink et al., 2019; Tronick, 2017). The experience of being seen and treated as a thinking and feeling 
individual with their own mental states can, in turn, help infants integrate and then, later, regulate their own mental states through the 
process of internalization (Fonagy & Target, 2002).

PRF may thus be important for any emotionally attuned interactional behaviors to exist in infancy and, accordingly, later to the 
child’s socioemotional development (Madsen et al., 2023), secure attachment, and sense of self (Luyten et al., 2017). However, ac
cording to the “loose coupling” hypothesis, high levels of EA are not necessarily expected to be associated with particularly high levels 
of PRF, although some positive association can be expected (Sharp & Fonagy, 2008). Thus, part of the developmental impact of PRF 
might operate via as well as over and above any effect of sensitivity (Zeegers et al., 2017). It might help in explaining why, although 
many positive parental behaviors such as sensitivity, responsiveness, and tolerance of infant distress have been shown to be associated 
with higher PRF (Ensink et al., 2019; Rutherford et al., 2013; Stuhrmann et al., 2022), a recent systematic review shows that all results 
are not consistent across samples and risk statuses of the parents or different methodologies used for assessing PRF (Anis et al., 2020; 
Schiborr et al., 2013; Stuhrmann et al., 2022).

Using an interview-based assessment, the parent development interview (Slade, 2005), previous studies have shown that PRF is 
linked to higher maternal sensitivity (Suardi et al., 2020) and lower hostility (Newman-Morris et al., 2020). However, no associations 
were found between PRF and maternal structuring or non-intrusiveness (Perry, Newman, Hunter, & Dunlop, 2015; Newman-Morris 
et al., 2020). Instead, the Parental Reflective Functioning Questionnaire (PRFQ) with positive dimensions of interest and curiosity and 
negative dimensions of pre-mentalizing and too high certainty of mental states were found to be linked with maternal self-reported EA, 
high or low, respectively (Luyten et al., 2017).

The effect of observational situation may also play a role here. In traumatized mothers, PRF was positively linked to positive 
parenting in both free and semi-structured play situations but negatively linked to hostile/intrusive parenting only in a free play 
situation, indicating a stronger association between PRF and parental behavior in free play (Huth-Bocks et al., 2014). In mothers with 
postpartum depression, PRFQ correlated with maternal sensitivity but only in structured still-face procedure and as a difference be
tween two episodes in the procedure, with higher pre-mentalizing modes linked to decreased sensitivity (Krink et al., 2018). Likewise, 
in preschool-aged children, a structured task with high certainty of the minds (indicating low reflectiveness) and pre-mentalizing were 
associated with lower behavioral sensitivity (Kungl et al., 2024). However, more studies on structured tasks among infants are needed. 
Inconsistencies across PRF measures, parental risk statuses, and study settings indicate that PRF’s role in early emotional interaction is 
not yet fully understood (Stuhrmann et al., 2022).

1.4. Impact of maternal depression and contextual factors

Maternal wellbeing and many contextual factors may be important for both mother–infant interaction and PRF. Depressive mothers 
typically show low levels of emotional sensitivity, evidenced as flat and unexpressive facial expressions (Van Doesum, et al., 2007), 
which may, in turn, influence the infant’s emotional responses (Tronick & Reck, 2009). Furthermore, mothers with postpartum 
depression are known to show low indicators of overall EA during infancy, comprising sensitivity, structuring, non-hostility, and 
non-intrusiveness (Easterbrooks et al., 2000; Van Doesum et al., 2007). Also, from the EA constellation, maternal depressive symptoms 
during infancy were related specifically to low skills in structuring (Hakanen et al., 2019), and they also predicted low levels of 
sensitivity and structuring later in child’s school-age (Easterbrooks et al., 2000). Concerning the association between maternal 
depressive symptoms and PRF, the results have been mixed. Some studies suggest that PRF is associated with depressive symptoms 
(Khosroo & Seyed Mousavi, 2022), while other studies have found no connection (Stacks et al., 2014) or one that is only found in the 
presence of other psychiatric symptoms (Wendelboe et al., 2021). Further studies are therefore needed.

Psychological stress related to factors such as maternal age, parity, child’s sex, and health or developmental worries can also affect 
the quality of mother–infant interactions. Older mothers have been shown to be more sensitive and involved in their interaction with 
infants (Camberis et al., 2016; Crugnola et al., 2014; Rossen et al., 2018), and they show less pre-mentalizing, i.e. a less distorted 
understanding of the infant’s mind (Bennett et al., 2023; Luyten et al., 2017). Relatedly, multiparous mothers have been shown to be 
more responsive in interactions (Caldas et al., 2018), which suggests that experience (age, having multiple children) might help in 
creating a more positive and mindful relationship with the infant. However, there are inconsistencies in the findings. Some studies 
have indicated higher levels of PRF among first-time mothers (Rutherford et al., 2018), while other studies have not found any as
sociation between parity and PRF (Rutherford et al., 2017). Mothers of boys have generally shown less positiveness in early in
teractions (Siqveland et al., 2022), but some studies have instead reported e.g., higher reflectiveness (Pazzagli et al., 2018). Concerning 
parental worry over infant health, Gondwe and colleagues (2017) reported more worry in mothers of boys. Finally, concerns about the 
child’s health and/or development may increase maternal stress (Cousino &Hazen, 2013), which in turn may have a negative effect on 
the developing relationship.
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1.5. Current study

The overall purpose of the present study was to expand the existing literature by applying a multi-modal approach to dyadic 
interaction among six-month-old infant–mother pairs and examining the quality of mother–infant interactions across different 
interaction situations and assessment methods. In addition, the importance of PRF for mother–infant interactions was assessed. As the 
first research question (RQ) we asked whether the quality of observed EA in mother–infant interactions at six months differed between 
a free play and a semi-structured observational situation. Second, we examined the possible association between maternal self-rated 
EA and the observed quality of mother–infant interactions in different situations. And third, we analyzed associations between PRF and 
the quality of mother–infant interactions in different situations using two different observation methods, while controlling for sta
tistically relevant contextual and health-related factors, including maternal and infant age, infant sex, gestational age, parity, infant 
health/developmental concerns, and maternal depressive symptoms.

Based on previous research, we hypothesized, first, that the quality of EA is higher in a free play compared to semi-structured play 
situation (Dittrich et al., 2017; Kwon et al., 2013; Miller et al., 2002). Second, we assumed that maternal self-ratings of EA would not be 
related to most of the observed ratings (Vliegen et al., 2009). Third, we hypothesized that PRF dimensions would be related to both 
observed and self-rated mother–infant interaction quality (Krink et al., 2018; Salo et al., 2021), but due to the lack of previous studies, 
we made no hypothesis regarding specific PRF dimensions and different situations and assessment methods. We also expected maternal 
older age and multiparity, low level of depressive symptoms, child being a girl, and less concerns about the child’s health to be related 
with more positive mother–infant interaction quality.

2. Method

2.1. Participants

This study was part of the Machine understanding of mother–infant interaction project at Tampere University, Finland. The 
purpose of the research project was to develop and analyze possibilities of new technology to reach the essential characteristics of early 
interactions. New technology methods were, however, not utilized in this study. During the fall of 2021 and spring of 2022, 63 mothers 
with their six-month-old infants participated in the study. Their contact information was obtained from the Finnish Digital and 
Population Data Services Agency. Approximately 300 mothers were sent invitations to participate, and a week later the mothers whose 
phone numbers were available were called. After expressing interest in participating, the mothers were sent an email with information 
about the study and practical instructions.

Each participating mother–infant pair made a one-hour laboratory visit. In the beginning of the visit, ethical and data protection 
issues as well as privacy rights were discussed, and the mothers signed a consent form. The mother–infant interaction quality was 
videotaped in two situations (free and semi-structured play) that lasted together about 24 minutes and are described thoroughly in 2.2. 
At the end of the visit, the mothers filled out an electronic questionnaire. If the baby was seemingly restless, the questionnaire could be 
filled out at home. At the end of the visit, the subjects received small gifts. The Ethics Committee of the Tampere Region approved the 
study (12th of May 2021; 26/2021). All procedures concerning this study were performed in compliance with relevant laws and 
institutional guidelines. The research was also carried out in accordance with the World Medical Association Declaration of Helsinki.

As Table 1 outlines, the participating mothers were 21–43 years old (M = 33.1 years, SD = 4.9) and the infants were 5–8 months old 
(M = 6.6 months, SD = 0.8). Almost all (97 %) mothers were white Finnish, with the rest (n = 2) having a migrant background. Of the 

Table 1 
Means and standard deviations of the background factors (N = 63).

M SD Min Max

Mother age (years) 33.1 4.9 21 43
Infant age (months) 6.7 0.8 4.8 8.1
Gestational age (weeks) 39.6 1.2 37 41
​ n %
Parity ​ ​

Primiparous 32 50.8
Multiparous 31 49.2

Infant sex 
Boy 
Girl

29 
34

46.0 
54.0

Infant born healthy 
Yes 
No

56 
7

88.9 
11.1

Infant sickness postnatally 
No 
Yes

51 
12

81.0 
19.0

Infant developmental concerns 
No 
Yes

57 
6

90.5 
9.5

Note. Min = minimum; Max = maximum; M = Mean; SD = Standard deviation.
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infants, 53 % were girls and 52 % were firstborns in the family. All the babies were born full-term, and 89 % were healthy at birth. The 
babies who were not healthy at birth had suffered for example, infections, problems with oxygen saturation, or arrhythmia. One-fifth 
(19 %) had been sick after birth, having, for example, reflux, colic, atopic dermatitis, allergies, heart rhythm disorders, or infections. 
Ten percent of the mothers were worried about infant health or development, mostly related to growth or eating.

G*Power 3.1.9.7 (Faul et al., 2009) was used to calculate the estimated sample size required for hierarchical regression. We used 
the a priori analysis for linear multiple regression with a fixed model: R2 increases with 80 % power, alpha was set to 0.05, with an 
effect size of .35. The model suggested a minimum required sample size of 43, meaning that the study was adequately powered. In line 
with that, previous studies with similar sample sizes have reported statistically significant differences between free and structured 
mother–child interaction situations (Kwon et al., 2013) as well as associations between PRF and mother–infant interaction quality 
(Krink et al., 2018; Newman-Morris et al., 2020).

2.2. Procedure

Mother–infant interaction quality was assessed using video recordings in two situations: free play and semi-structured play. In the 
free play situation (about 12 minutes), the mother was instructed to play with her infant as she usually does. The mother and child 
settled themselves on the floor with cushions and a blanket. A selection of age-appropriate toys (ball, blocks, toy animals) was 
available. The free play was followed by the semi-structured Marschak Interaction Method (MIM) protocol (Marschak, 1960), which 
lasted about 12 minutes. The MIM protocol consists of five interactive tasks tapping various aspects of parenting, including parental 
guiding capabilities (“Show your baby a new toy”), emotional engagement and playfulness (“Play a familiar game”), and nurturing and 
attuning qualities (“Put lotion on the baby”). The mother and the child settled themselves again on the floor with cushions, and the 
examiner asked the mother to read aloud each MIM task from a small card before doing the task. Mothers were instructed to perform all 
the tasks and were reminded that there were no right or wrong ways of doing them.

2.3. Measures

2.3.1. Observed emotional availability
The Emotional Availability Scales (EAS 4th ed; Biringen, 2008) was used to assess the quality of the mother–infant interactions, 

separately for free and semi-structured play situations. EAS is a widely used scale for assessing the emotional availability within a 
parent–child dyad and it has shown both structural (Aran et al., 2022,) as well as construct validity (Biringen et al., 2014). This 
perspective suggests that at the core of a healthy mother–child relationship is the maternal capacity to read and respond to the infant’s 
emotional cues and the child’s reciprocity of emotional responding (Biringen & Easterbrooks, 2012; Biringen et al., 2014). The EAS 
includes dimensions for sensitivity, structuring, non-hostility, and non-intrusiveness from the maternal side and responsiveness and 
involvement from the child’s side. Sensitivity and non-hostility refer to the maternal capacity to express positive emotions toward the 
child while controlling negative emotions. Structuring and non-intrusiveness in turn refer to the ability to guide the child in everyday 
interactions, while considering the child’s initiatives and developmental level. The child dimensions involve responding with positive 
emotions and initiatives toward the mother. The highest score (7) refers to the optimal presence of these qualities and the lowest (1) to 
their complete absence.

A trained rater (an external researcher, reliable for EAS scoring) evaluated videotaped mother–infant free play. A second rater (first 
author, reliable for EAS scoring) evaluated videotaped semi-structured play (MIM). Then both, respectively, evaluated 30 % of the 
cases of free or structured play for reliability assessment. EAS scoring is a top-down scoring system where the entire interaction 
sequence, here 12 minutes of free play and 12 minutes of MIM, were observed and coded according to the manual (Biringen, 2008). 
Interrater reliabilities ranged between .79 and .92. A more detailed inter-rater reliability data is provided in the Appendix A, Table A.1. 
As has been suggested in structural validity studies (Aran et al., 2022), for final analyses, summary scores were built: maternal EA 
(consisting of averaged sensitivity, structuring, non-intrusiveness, and non-hostility) and child EA (consisting of averaged child 
responsiveness and child involvement) separately for free and semi-structured play situations.

2.3.2. Observed dyadic emotional interaction style
The Dyadic Emotional Interaction Style (DEIS; Salo & Mäkelä, 2006, 2010) was developed specifically for scoring the MIM 

observation on the emotional quality of parent–child interactions. DEIS includes four scales that are scored both for the parent’s and 
the child’s side of the interaction and one scale that is only assessed for the parent’s side, thus yielding altogether nine variables: (1) 
parental guidance; (2) child cooperation, assessing the parent’s general ability to assist the child to orient to the overall situation and 
individual tasks so that they are meaningful and understandable and the child’s attempts and willingness to take part in the mutual 
interaction; (3) parental engagement; (4) child engagement scale, which evaluates the genuine reciprocal emotional contact from both 
the parent and child sides; (5) parental nurture; (6) child’s acceptance of nurture scale, which evaluates the parent’s skill in addressing 
the child’s attachment needs, i.e. the need to stay close, the need to be regulated/comforted especially in times of stress, and the child’s 
openness to seeking help and regulation when in need; (7) parental playfulness; (8) child playfulness, which reflects an ability to 
engage in shared, relaxed, playful moments from both the parent’s and the child’s side; and finally, (9) parental representation scale, 
which assesses the emotional quality and content of the narrative emerging from the parent’s story to the child about a time when they 
were a little baby (MIM task number 4). All variables were assessed on a five-point Likert scale. A score of 5 or 4 indicates good or 
sufficient quality of interaction, and a score of 3 or lower indicates clinical concern. In the original validation studies, 89 Finnish 
parent-child dyads were assessed, and the structural and criterion validity (against child psychiatric symptoms and socio-emotional 
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well-being) was found the be good (Salo & Mäkelä 2006,2010), while the construct validity (in relation to EAS and parental stress) 
assessed in two intervention samples were also found to be good (Hofstra et al., 2023; Salo et al., 2020).

The whole 12-minute MIM was used as the basis for DEIS assessments according to the manual (Salo & Mäkelä, 2006, 2010). A 
trained rater (second author; reliable for the DEIS scoring) evaluated videotaped parent–child MIM tasks by the DEIS scales, with a 
second trained rater (first author) rating 30 % of the cases. The interrater reliabilities ranged between .87 and .95 on different scales. A 
more detailed inter-rater reliability data is provided in the Appendix A, Table A.1. For the DEIS, separate summary scores were built: 
maternal DEIS (consisting of averaged parental guidance, engagement, nurture, playfulness, and representation of the child) and child 
DEIS (consisting of child cooperativeness, engagement, response to nurturing, and playfulness).

2.3.3. Self-reported emotional availability
The Emotional Availability—Self Report (EA-SR; Vliegen et al., 2009) assesses parental perceptions of EA, specifically EA of the 

parent and the child, as well as aspects of dyadic interaction quality. The EA-SR consists of 36 items and five subscales, with two 
parental subscales: (1) intrusiveness (six items, e.g., “I find it hard to see my child playing on their own. I prefer to do things together 
when we’re at home”) and (2) hostility (two items; e.g., “Sometimes I shout at my child to make something clear”); one child subscale: 
(3) involvement (nine items; e.g., “My child is able to get my attention during their play”); and two dyadic subscales: (4) mutual 
attunement (10 items; e.g., “I succeed in adjusting to my child’s behaviors and actions when necessary”) and (5) affective quality (five 
items; e.g., “My child clearly enjoys being with me”). Each item is rated on a five-point Likert scale: 1 (disagree completely), 2 (tend to 
disagree), 3 (neutral), 4 (tend to agree), and 5 (agree completely).

For the analyses, three EA-SR summary scales were calculated: (1) a maternal EA-SR scale, by reverse coding the intrusiveness and 
hostility subscales, such that higher scores reflected higher parental emotional availability, and then averaging both scores; (2) a child 
EA-SR scale, consisting of the involvement subscale; and (3) a dyadic EA-SR scale, by averaging the scores on the mutual attunement 
and affective quality subscales. The Cronbach’s alphas for the summary scales were .61 for the maternal EA-SR, .72 for the child EA-SR, 
and .69 for the dyadic EA-SR.

2.3.4. Parental reflective functioning
Parental Reflective Functioning Questionnaire, Infant version (PRFQ-I; Wendelboe et al., 2021) was used to assess maternal 

reflective functioning. The infant version (PRFQ-I) is an adapted version of the PRFQ (Luyten et al., 2017) containing 15 of the original 
18 items corresponding to three dimensions: (1) pre-mentalizing modes (PM), consisting of three items and reflecting a tendency to 
ascribe malevolent attributions to the infant and a lack of ability to take an intentional stance toward the infant (e.g., “Often, my child’s 
behavior is too confusing to bother figuring out”); (2) certainty about mental states (CMS), consisting of six original items from the 
PRFQ, relating to the parental ability vs. lack of it to recognize the opaqueness and uncertainty of infant mental states (e.g., “I always 
know what my child wants”); and (3) interest and curiosity (IC), again containing the original six items from the PRFQ that reflect 
genuine parental interest in and curiosity about infant mental states (e.g., “I am often curious to find out how my child feels”). The 
items were rated on a seven-point Likert scale ranging from 1 (completely disagree) to 7 (completely agree). The validity of PRFQ-I has 
been shown both in a high-risk (Wendelboe et al., 2021) and a community sample (Madsen et al., 2023). The Cronbach’s alphas for the 
PRFQ-I in the current study were .63 for the PM subscale, .85 for the CMS subscale, and .69 for the IC subscale.

2.3.5. Contextual and health-related background variables
The maternal age (years), parity (primi- vs. multiparous), and gestational age (in weeks), as well as child age (months) and sex (boy 

or girl) were asked as demographic background factors. The child’s health and developmental concerns were measured with three 
questions created for this study: “Was the baby healthy at birth?”, “Has the baby been healthy since birth (until today)?”, and “Has 
there been anything abnormal in the baby’s development or something that worries you?” The questions were answered with options 
yes (0) or no (1), with the possibility to specify the answer in a comment field. Answers to the second question were edited so that 
babies with the flu, mild COVID-19, and/or a stomach disease were rated healthy and babies with other health problems as not healthy. 
For the third question, numerical values were reverse coded. A summary infant health variable was formed from the three original 
variables, with possible values ranging from zero to three.

2.3.6. The maternal depressive symptoms
The Edinburgh Postnatal Depression Scale (EPDS; Murray & Cox, 1990) was used to assess maternal depressive symptoms. The 

EPDS is a widely used and reliable 10-item self-report for the assessment and screening of postpartum depression (Venkatesh et al., 
2016). It asks about feelings of happiness and sadness, fears, self-blame, sleeping problems, and thoughts about harming oneself during 
the previous week on a four-point scale (0–3). The cutoff for the presence of mild depressive symptoms has varied across studies with 
scores 7–13 indicating mild depression, 14–19 moderate depression, and 19–30 severe depression. In the Finnish maternity and 
well-baby clinics, a cutoff score of 13 is used for probable major depression and a cutoff score of 10 for probable depression 
(Hakulinen-Viitanen & Solantaus, 2016). Thus, we used a cutoff score of 10 in this study. Cronbach’s alpha for EPDS was .83.

2.4. Data analysis

The data was analyzed using IBM SPSS Statistics 28.0.1.0. Missing values were considered before creating sum variables. Three 
videos of mother–infant interaction couldn’t be analyzed with EA or DEIS due to recording failure or the mother speaking a foreign 
language. Mean sum variables for maternal self-assessments were calculated with up to two missing values per subdimension. Three 
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child EA-SR subdimension cases had more than two missing values, so the averages weren’t formed. Other dimensions as well as all 
background variables had fewer missing values. Missing values and sum variables were replaced with EM imputation in SPSS. All 
observed interaction variables, except the EAS child in the semi-structured situation, were normally distributed. Maternal self-assessed 
variables of depressive symptoms (EPDS), PM dimension of PRFQ-I, and infant health were skewed and peaked. For analysis, we 
dichotomized the variables of infant health (0 = no health concerns; 1 = health concerns), PM dimension of PRFQ-I (0 = low pre- 
mentalizing, with mean sum score value below 1.5; 1 = medium to high pre-mentalizing with mean sum score equal to or above 
1.5), and maternal depression was used as a dichotomic variable (0 = no probable depression; 1 = probable depression).

First, we analyzed descriptive statistics and associations between study variables. Pearson’s correlations were used for dichotomic 
variables of PRFQ-I, PM dimension, and EPDS due to non-normality. Concerning RQ1, we used dependent sample t-tests to analyze 
differences in observed EAS between free and semi-structured play. Pearson’s correlations examined associations between maternal 
EA-SR and observed mother–infant interaction quality (EAS, DEIS) in different situations (RQ2).

For RQ3, we used hierarchical regression analysis to examine associations between the three dimensions of maternal reflective 
functioning (PRFQ-I) and the observed mother–infant interaction quality in different situations (semi-structured vs. free play) and 
methods (EAS, DEIS). Pearson’s correlations were used to evaluate the need for covariates, including contextual factors and maternal 
depression (see Table A.2. in Appendix A). Infant age correlated positively, and maternal depression (dichotomic EPDS) negatively, 
with interaction quality. This indicated better quality of interaction in dyads with older infants and those without probable maternal 
depression. Therefore, infant age and dichotomic EPDS were included as covariates in the regression analyses. Hierarchical regression 
analysis conditions were met. Analyses used four EAS and two DEIS mean summary scores as dependent variables. Covariates were 
added first, followed by three PRFQ-I subdimensions (dichotomic PM, continuous CMS and IC). The only significant correlation be
tween the independent variables was between PRFQ-I PM and CMS dimensions, r = -.37, p < .01. All regression VIF-values were below 
2.5, indicating no multicollinearity.

3. Results

3.1. Descriptive results

Table 2 shows descriptive statistics for study variables. All average values of observed mother–infant interaction quality were quite 
high, meaning that the mother–infant pairs in our data showed, on average, high maternal sensitivity and structuring and low hostility 
and intrusiveness as well as high child responsiveness and involvement. All average values of observed interaction quality were also 
higher in the maternal compared to the child scales.

The highest average value in maternal reflective functioning was in the IC and the lowest in the PM dimension, indicating that the 
mothers in our data reported higher effort to understand the baby’s mental states and lower difficulty in interpreting the baby’s mental 
states. The histogram of the PM dimension was clearly skewed to the left because in our data only a few mothers experienced chal
lenges in mentalization. When using the dichotomic PM variable, 68.3 % (n = 43) of the mothers belonged to the low pre-mentalizing 
group and 31.7 % (n = 20) to the group with medium to high pre-mentalization. Also, the average of the mother’s depressive symptoms 
corresponded to the levels of previous Finnish data (Korja et al., 2018). In our sample, 4.8 % (n = 3) of the mothers had symptoms 
above the cutoff for probable major depression and 14.3 % (n = 9) for probable depression (Hakulinen-Viitanen & Solantaus, 2016).

Table 2 
Descriptive statistics (N = 63).

Min Max M SD

Observed mother-infant interaction
Semi-structured playa

EAS Parent 3.6 6.6 5.6 0.7
EAS Child 3.0 7.0 5.3 0.8
DEIS Parent 2.5 4.9 4.0 0.5
DEIS Child 2.3 5.0 3.8 0.6

Free playa

EAS Parent 3.5 7.0 5.8 0.9
EAS Child 3.3 7.0 5.5 1.0

Maternal self-assessed interaction
EA-SR Parent 2.00 4.5 3.5 0.5
EA-SR Child 3.2 5.0 4.1 0.4
EA-SR Dyad 3.4 4.8 4.1 0.4

Maternal reflective functioning (PRFQ-I)
Pre-Mentalizing modes (PM) 1.0 5.7 1.5 0.8
Certainty about Mental States (CMS) 1.5 6.3 4.1 1.1
Interest and Curiosity (IC) 4.2 7.0 5.9 0.7

Maternal mental health symptoms
EPDS 0.0 16.0 5.3 3.9

Note. Min = minimum; Max = maximum; M = Mean; SD = Standard deviation; EAS = Emotional Availability Scales; DEIS = Dyadic Emotional 
Interaction Style; PRFQ-I = Parental Reflective Functioning Questionnaire – Infant version; EA-SR = Emotional Availability - Self Report; EPDS 
= Edinburgh Postnatal Depression Scale.
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Pearson’s correlations between study variables can be seen in Table 3. The highest positive associations were found in the observed 
mother–infant interactions in the semi-structured play situation, within and between EAS and DEIS. This indicated that different 
observational methods in the same situation yielded similar assessments. Associations between observed semi-structured play (EAS, 
DEIS) and free play (EAS) situations were also positive and mostly significant yet lower. Concerning maternal self-assessed in
teractions, EA-SR parent and dyad dimensions were positively correlated, which meant that the mother’s lack of intrusiveness and 
hostility was coupled with dyad’s mutual attunement and positive affect quality. Concerning maternal reflective functioning (PRFQ-I), 
PM and CMS dimensions were negatively correlated, meaning that the maternal non-mentalizing mode was reversely associated with 
the ability to recognize infant mental states. The PM dimension was also negatively associated with the EA-SR parent, child, and dyad 
dimensions, while the CMS was positively associated with the EA-SR dyad dimension, and the IC was positively associated with the 
EAS and EA-SR child dimensions as well as the DEIS parent and child dimensions.

3.2. Observed EA in the free and semi-structured play situations

Our first RQ was about possible differences in EAS between the free and semi-structured observational situations, and we had 
assumed there EA would be higher in the free play situation. In line with our hypothesis, the means for both maternal and child EAS 
were higher in the free play situation, and the difference was statistically significant, although it had a small effect size (maternal EAS: t 
(62) = -1.67, p = .05, Cohen’s d = -.22; child EAS: t(62) = -1.72, p = .05, Cohen’s d = -.23). This meant that maternal and child 
emotional availability as observed by trained professionals, were somewhat higher in the free play compared to semi-structured play 
situation.

3.3. Associations between self-assessed and observed quality of mother–infant interactions

The second RQ concerned associations between maternal self-assessed emotional availability (EA-SR) and the observed quality of 
mother–infant interaction (EAS, DEIS) in different situations. As can be seen in Table 3, the analyses revealed two significant asso
ciations with medium effect sizes: the child dimension of EA-SR was positively correlated with the parent and child dimensions of EAS 
in the semi-structured situation. This indicated that maternal assessment of the child’s overall involvement in the interaction was 
positively associated with the professional observation of maternal and child EA in a play situation with structured tasks. In contrast, 
maternal assessments were not associated with professionally observed EA during the free play situation or with maternal or child 
DEIS.

3.4. Associations between maternal reflective functioning and mother–infant interaction quality

The third RQ was about associations between maternal reflective functioning (PRFQ-I) and the quality of observed mother–infant 
interactions across situations (semi-structured vs. free) and methods (EAS, DEIS). The results of the regression models predicting 
observed mother–infant interaction quality are presented in Table 4 and in Appendix A, Tables A.3. and A.4. First, the results on the 
EAS parent and child dimensions in the semi-structured situation (Table A.3.) showed that the PRFQ-I dimensions were not associated with 
maternal or child EA, when controlling infant age and maternal depression. This meant that emotional availability in the semi- 
structured situation was independent of maternal reflective functioning. Similarly, infant age and maternal depression were not 

Table 3 
Pearson’s correlations between study variables (N = 63).

1 2 3 4 5 6 7 8 9 10 11 12

Observed semi-structured play ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
1. EAS Parent - ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
2. EAS Child .82 * * - ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
3. DEIS Parent .76 * * .78 * * - ​ ​ ​ ​ ​ ​ ​ ​ ​
4. DEIS Child .67 * * .77 * * .89 * * - ​ ​ ​ ​ ​ ​ ​ ​
Observed free play ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
5. EAS Parent .27 * .18 .29 * .30 * - ​ ​ ​ ​ ​ ​ ​
6. EAS Child .21 .19 .30 * .37 * .69 * * - ​ ​ ​ ​ ​ ​
Maternal self-assessed interaction ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
7. EA-SR Parent .03 .05 .05 − .01 − .14 − .06 - ​ ​ ​ ​ ​
8. EA-SR Child .30 * .32 * .25 .19 .01 .22 .02 - ​ ​ ​ ​
9. EA-SR Dyad .25 .17 .15 .10 − .15 .01 .54 * * .24 - ​ ​ ​
Maternal reflective functioning 

(PRFQ-I)
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

10. Pre-Mentalizing modes (PM)a − .20 − .23 − .22 − .16 − .08 .04 − .27 * − 35 * * − .33 * * - ​ ​
11. Certainty about Mental States 

(CMS)
.10 .18 − .00 .00 − .07 − .06 .19 .14 .41 * * − 37 * * - ​

12. Interest and Curiosity (IC) .24 .30 * .32 * .32 * * .18 .08 − .06 .36 * * .09 − .17 .17 -

Note. EAS = Emotional Availability Scales; DEIS = Dyadic Emotional Interaction Style; PRFQ-I = Parental Reflective Functioning Questionnaire, 
Infant version; EA-SR = Emotional Availability-Self Report. a A dichotomic variable of PRFQ-I PM dimension was used due to non-normality. * =
p < 0.05, * * = p < 0.001
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associated with maternal or child EA in the semi-structured situation.
Second, the results on DEIS parent and child dimensions (Table 4) showed that the Interest and curiosity dimension of PRFQ-I was 

associated with better quality of dyadic emotional interaction style (DEIS parent: β =.27, 95 % CI =.13,.38, p = .04, and DEIS child: β 
=.27, 95 % CI =.02,.52, p = .03), when controlling infant age and maternal depression. Also, older infant age was a significant 
predictor of higher DEIS (parent: β =.29, 95 % CI =.03,.35, p = .02, and child: β =.32, 95 % CI =.06,.51, p = .01).

Third, the results on EAS parent and child dimensions in the free play situation (Table A.4.) showed that the PRFQ-I dimensions were 
not associated with maternal or child EA, when controlling infant age and maternal depression. This meant that emotional availability 
in the free play situation was independent of maternal reflective functioning. However, older infant age (EAS parent: β =.25, 95 % CI 
=.01,.55, p = .04 and EAS child: β =.31, 95 % CI =.09,.71, p = .01), and maternal depressive symptoms below the cutoff (EAS parent: β 
= − .30, 95 % CI = − 1.35, − .16, p = .01 and EAS child: β = − .26, 95 % CI = − 1.45, − .07, p = .03), were significant predictors of higher 
emotional availability in the free play situation. To sum the results up, maternal interest and curiosity towards infant mental states was 
the only significant PRFQ-I predictor of mother–infant interaction quality, particularly the maternal and child dyadic emotional 
interaction style (DEIS) during a semi-structured play situation.

4. Discussion

Taking a multimethod and situational perspective on early mother–infant interaction, the present study analyzed interaction 
quality among 63 Finnish six-month-old infant–mother pairs across free vs. semi-structured and observer-rated vs. maternal self- 
assessed interactions. We further examined the importance of maternal reflective functioning (PRF) for the observed mother–infant 
interaction quality. Based on previous studies, we expected higher mother–infant EA in the free compared to the semi-structured play 
situation (Dittrich et al., 2017; Kwon et al., 2013; Miller et al., 2002), lack of or low association between observed and maternal 
self-rated EA (Vliegen et al., 2009), and a significant role of maternal PRF in predicting both observed interaction quality and self-rated 
EA (Krink et al., 2018; Salo et al., 2021).

In line with the first hypothesis, our results showed that in terms of observer-based EA, the quality of interaction was statistically 
significantly higher in the free rather than semi-structured play situation. Second, as expected, the results showed few associations 
between observed and self-rated EA, as the maternal assessment of the child’s overall involvement in the interaction was the only self- 
rated dimension related to higher observer-rated EA and only in the semi-structured play situation. Third, with regards to PRF, the 
results were partly in line with our hypotheses, showing maternal interest and curiosity toward the child’s mental states to predict 
interaction quality in a semi-structured situation when using the DEIS rating scale. Finally, concerning the role of contextual factors, 
infant older age predicted more positive mother–infant interaction when using the DEIS scale, and both infant older age and a lower 
level of maternal depressive symptoms predicted mother-infant interaction when using the EA scales in the free play situation.

4.1. Multimethod assessment of free and structured play

In line with previous studies, the dyadic EA from both the mother’s and child’s side were somewhat higher in the free vs. structured 
play situation (Kwon et al., 2013; Maas et al., 2013; Miller et al., 2002). Thus, in a situation where the mothers and infants were able to 
choose the activity or face-to-face play at their own pace, the mothers’ composite score of EA, reflecting sensitivity, structuring, 
non-hostility, and non-intrusiveness was higher. Relatedly, the children’s composite EA score reflecting child responsiveness to 
maternal affective communication and the child’s active involving behavior was higher. The result may reflect that when faced with a 
more structural situation that demands guiding a six-month-old infant to orient and attune to a specific object (e.g., present your child 
a new toy) or a reciprocal activity (e.g., play a familiar game), it may be harder for the mother to keep an emotionally open stance as 

Table 4 
Explaining observed Dyadic Emotional Interaction Style (DEIS) in a semi-structured play situation with parental reflective functioning, infant age and 
maternal depression (N = 63).

DEIS Parent DEIS Child

β SE 95 % CI p β SE 95 % CI p

LL UL LL UL

Step 1
Infant age .29 .08 .03 .35 .02 .32 .09 .06 .41 .01
Maternal depression (EPDS) − .00 .18 − .36 .36 .99 − .00 .20 − .40 .39 .97

Step 2
Infant age .22 .08 − .02 .31 .08 .26 .09 .01 .37 .04
Maternal depression (EPDS) .05 .18 − .28 .43 .68 .05 .20 − .32 .47 .71
Reflective functioning, PMa − .20 .14 − .50 .07 .14 − .12 .16 − .46 .17 .37
Reflective functioning, CMS − .08 .06 − .16 .09 .55 − .05 .07 − .16 .11 .73
Reflective functioning, IC .27 .09 .13 .38 .04 .27 .10 .02 .42 .03

Note. DEIS = Dyadic emotional interaction style; β = standardized regression coefficient; SE = standard error; CI = confidence interval; LL= lower 
limit; UL= upper limit; EPDS = Edinburgh Postnatal Depression Scale; PM = Pre-Mentalizing modes; CMS = Certainty about Mental States; IC 
= Interest and Curiosity. a A dichotomic variable of Parental Reflective Functioning Questionnaire, Infant version (PRFQ-I) PM dimension was used 
due to non-normality.
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within free play, where the interaction follows a more natural pace. Also, it may be that attending these structural activities requires 
more cognitive input and orientation from the infants, leading to less emotionally responsive and involving behaviors. Nevertheless, 
when looking at the mean composite EA scores in both situations, they are both rather high. This indicates that within this normative 
convenience sample, neither situation affected the EA to the extent that would be considered clinically worrisome (see Biringen et al., 
2014).

Our study highlights similarities and some differences between the two measures used to assess interaction quality in the semi- 
structured situation, namely the EA scales and DEIS. In both scales, parental and child sides are assessed separately and focus on 
emotional as well as guiding aspects of interactions. In this study, the scales also correlated highly (correlations ranging from 
r = .67–.89), indicating high conceptual similarity. Nevertheless, the DEIS scales are specifically designed to assess parent–child 
interaction quality in the semi-structured setting used in this study (MIM protocol; Marschak, 1960; Salo et al., 2020). In the oper
ationalization of the scales, high emphasis is given, for example, to parental activeness in trying to create learning opportunities for the 
child while still staying emotionally engaged (Salo & Mäkelä, 2006). It may therefore be that the DEIS is better able to capture some 
small nuances of parent–child interactions that are specifically relevant in such semi-structured situations in relation to parental 
reflectiveness.

For the observed EA in the free play situation, infant age and maternal depression status emerged as significant predictors. Infant 
age was further associated with interaction quality assessed by the DEIS. Maternal depressive symptoms have also previously been 
consistently linked to both lowered sensitivity (e.g., Van Doesum et al., 2007) and structuring (Hakanen et al., 2019). As EA scales 
capture specifically the emotional qualities in dyadic interaction, it may be that the mother’s own affective problems, such as negative 
mood and low energy, may particularly affect it. With regards to the relation between older infant age and higher observed DEIS and 
EA in the free play situation, the results may reflect that the more skills the infant has due to maturity, the easier it is for the mother to 
behave in emotionally available and consistent ways, which is expected. We found no associations for parity, maternal age, or child 
health concerns with mother–infant interaction quality. These null findings may reflect the normative nature and little variability in 
these variables in the current sample.

4.2. Observed vs. self-rated interaction quality

Maternal EA-SR is a useful measure for providing information about the parent’s perception of EA in the relationship, which may 
not, however, correspond highly with independent observations (Biringen et al., 2023). This was evident in the present sample where 
only maternal perceptions of the child’s involvement were related to observer-based assessment of EA, and only in the semi-structured 
play situation. This result is in line with previous findings, indicating only moderate links between EA-SR and observed EA (Vliegen, 
2009). The present finding suggests that mothers may pay particular attention to their infant’s responses, especially in more structured 
situations. However, although EA-SR may be a significant parental factor to study in relation to later child development or other 
parenting variables, as noted by the method’s developer Z. Biringen and colleagues (2023), investigators should not use the term EA 
interchangeably for self-assessed and observed measures. The self-reported EA refers to parental perceptions of closeness or emotional 
connection in relation to the child, which—although important to understand as one aspect of the relationship—may be prone to 
distortion by the respondent, particularly in cases of parental trauma or mental health problems.

4.3. Mother–infant interaction and reflective functioning

Our results regarding maternal reflective functioning showed that interest and curiosity toward the child’s mental states predicted 
interaction quality only in semi-structured situations assessed by the DEIS. This contrasts with some previous studies indicating 
stronger association between PRF and interaction quality in free play (Huth-Bocks et al., 2014). On the other hand, our results are in 
line with Krink and colleagues (2018) study indicating the significance of PRFQ, especially during a more structured situation. 
However, whereas they found that the more negative side of PRF, namely pre-mentalizing, was a lowering factor to maternal sensi
tivity, our results suggest an association between a positive aspect of PRF—maternal IC toward the infant—and higher interaction 
quality in a structured play situation. Similarly, according to a recent review (Stuhrmann et al., 2022), compared to free play con
ditions, there are indications that the association between PRF and parenting behaviors tends to be more robust in structured 
situations.

When an infant is learning new skills but still needs a lot of attuning and help in a structured play situation, being interested in and 
curious about the infant is likely to be a helpful factor aiding parental interactional skills. It has been previously suggested that, 
particularly during infancy, showing genuine IC in the internal world of the child is a hallmark of genuine PRF (Slade, 2005). 
Interestingly, pre-mentalizing was not, however, related to any of the interaction quality variables. It might be that, because in our 
convenience sample of non-clinical mothers the level of pre-mentalizing was low, no relation to other study variables became evident. 
In contrast, in more clinical populations, such as in the study by Krink and colleagues, where misunderstanding the child and other 
markers of pre-mentalizing are higher, the associations become more apparent.

4.4. Strengths and limitations

Strengths of the present study include the use of multiple methods for assessing mother–infant relationship quality (video ob
servations and a self-report), and combining different theoretical areas of infant study, namely the dyadic mother–infant interactions 
and maternal mental representations of them. Limitations of the present study include, first and most importantly, the small and 
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normative sample and correlational design. The small sample size led to only moderate power, likely to have restrained our ability to 
detect smaller and more nuanced effects. The effect sizes of statistical models were also quite small, implying that some of the results 
might have been found by chance or not to be practically meaningful. The present sample was a normative convenience sample, 
restricting the generalizability of findings into clinical or more diverse populations. Further, due to the mere correlational design of the 
study, no causal conclusions can be drawn, despite theoretically meaningful directions of associations. All these limitations highly 
emphasize the need to verify the results using larger and more diverse samples with experimental or longitudinal designs.

Second, all mother–infant interaction situations in the laboratory were conducted in the same order, with the free play situation 
always preceding the semi-structured situation. Even though we kept the entire interaction situation compact (24 minutes in total) and 
made sure that the babies were alert and well fed in the beginning, it is obvious that the six-month-old infants may have gotten tired 
and frustrated during the course of the situation, which in turn may have impacted on the overall interaction quality. Not having 
counterbalanced the order of free vs. semi-structured interaction situations is a limitation of the study that may have systematically 
affected the observed quality of mother–infant interactions in both settings. It is important for future studies to pay attention to 
counterbalancing their conditions. Yet, to avoid contamination effects in the scoring of observed mother–infant interaction quality, we 
used three primary coders, who acted independently of each other: the first coder scored all videos of free play using EAS, the second 
one scored all structured play videos using EAS, and the third one scored all structured play videos using the DEIS scales.

Third, a potential limitation is that we do not know the degree to which mothers use various types of play with their infants in the 
home environment. As infants get older, parents tend to use more structured play as it becomes developmentally more appropriate, so 
the findings and specifically relationships with correlates of relationship quality may change with age, suggesting the need for lon
gitudinal study designs. Finally, we did not take into account all potentially important confounding factors, particularly the family’s 
socioeconomic status and mother’s social support, even though both may have influenced the mother–infant interaction and the 
relationship between study variables.

5. Conclusions

In conclusion, our results tentatively point to the relevance of using a structured situation for infants around six months old among 
community-based samples, especially if there is a need for eliciting a variety of behaviors and not only to observe positive emotions 
(Biringen et al., 2023; Krijnen et al., 2023). Further, the results of this study point to the need to use observer-based assessments instead 
of merely relying on maternal self-ratings for the quality of interaction. Although self-perceptions of emotional closeness may certainly 
provide theoretically meaningful understanding of the underpinnings of early parenting, such as couple satisfaction (Salo et al., 2021), 
they do not reflect the same dyadic characteristics as the observed mother–infant interaction quality. Finally, although we did find 
some evidence of the significance of PRF as a predictor of interaction quality, especially in semi-structured play, the results also point 
to potential methodological differences between observational measures.
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