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Abstract

Contingencies of three maternal and two infant socioemotional behaviors that are universal

components of mother-infant interaction were investigated at 5 months in 62 mothers (31 who had

adopted domestically and 31 who had given birth) and their first children (16 males in each

group). Patterns of contingent responding were largely comparable in dyads by adoption and birth,

although the two groups of mothers responded differentially to the two types of infant signals.

Mothers in both groups were more responsive than infants in social and vocal interactions, but

infants were more responsive in maternal speech-infant attention interactions. Family type x

Gender statistical interactions suggested a possible differential role of infant gender in establishing

mother-infant contingencies in families by adoption and birth.
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Responsive parenting involves establishing of patterns of parent-child interaction

characterized by sensitivity, mutual coordination, and turn-taking (Ainsworth, Bell, &

Stayton, 1974; Fogel, 1993; Stern, 1985). Behaviors that are especially salient in these

exchanges early in the first year of an infant’s life are visual attention and nondistress

vocalization for the baby and visual attention, speech, and touch for the mother (Feldstein,

Jaffe, Beebe, Crown, Jasnow, Fox, & Gordon, 1993; Rutter & Durkin, 1987; Van Egeren,

Barratt, & Roach, 2001). From birth, infants signal their needs and mothers respond

(Ainsworth et al., 1974; Bornstein, 1989; Bowlby, 1969; Stern, 1985). As early as 2 months

of age, infants can discriminate between mother and stranger based on the similarity of their

styles of responding to the baby (Bigelow & Rochat, 2006), and they become increasingly

sensitive to familiar contingency levels across the first half of the first year (Bigelow, 1998;

Watson, 1985). As a new mother cares for her very dependent baby and as the baby

experiences her ministrations, a pattern of behavioral adaptation between them emerges, and

they develop a degree of responsive contingency as a dyad that is characteristic of both

partners and consistent across contexts (Bigelow & Rochat, 2006; Van Egeren et al., 2001).

A number of specific socioemotional behavioral contingencies have been reported in

mothers and infants in the first 6 months, all in samples of dyads in which the infant was

born to the mother. Mothers respond when their infants look at them or vocalize by

encouraging social interaction (Bornstein, Cote, Haynes, Suwalsky, & Bakeman, 2011;

Bornstein & Manian, 2011; Cote, Bornstein, Haynes, & Bakeman, 2008) and by speaking to

the baby (Bornstein & Manian, 2011; Van Egeren et al., 2001). For their part, young infants

have been shown to respond to maternal encouragement of social interaction by looking at

mother (Bornstein et al., 2011; Cote et al., 2008), and they respond to maternal speech by

vocalizing and by looking (Van Egeren et al., 2001). By 5 months of age infants actively

participate in turn-taking exchanges (Belsky, Gilstrap, & Rovine, l984; Bornstein & Tamis-

LeMonda, 1990; Kaye & Fogel, 1980). Comparable patterns of mutual contingent

responding have been identified in mothers and infants in multiple cross-cultural samples

(Bornstein et al., 2011; Cote et al., 2008), suggesting that the synchronous meshing of core

sets of infant and maternal behaviors is a universal component of early human development.

Parental responsiveness to infant signals has been theorized to facilitate the development of

a sturdy sense of self in the baby (Stern, 1985) and has been linked to a broad spectrum of

positive developmental outcomes for children in social development, cognitive growth,

intellectual achievement, and behavioral adjustment (Ainsworth et al., 1974; Beckwith,

Rodning, & Cohen, 1992; Bornstein, 2002; Bornstein, Tamis-LeMonda, & Haynes, 1999;

Coates & Lewis, 1984; Goldstein, Schwade, & Bornstein, 2009; Gunnar, 1980; van

IJzendoorn, Dijkstra, & Bus, 1995; van IJzendoorn, Juffer, & Poelhuis, 2005; Watson,

1985).

Adoption may pose risks for the establishment of sensitive responsiveness between mother

and baby to the extent that responsiveness depends on shared genetics. In addition, the
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circumstances that often surround the adoption of an infant may adversely influence the

manner in which a mutually adapted relationship between mother and baby develops. The

process of adopting a child is often lengthy and arduous and is commonly associated with

significant stress for prospective adopters (Brodzinsky, 1997; Daly, 1988). These levels of

stress may interfere with a parent’s self-confidence, competence, and ability to respond

sensitively to a new baby (Kirk, 1985; March & Miall, 2000). Parents in Western cultures

have typically been defined as those who give birth to a child (Evan B. Donaldson Adoption

Institute, 1997; Leon, 2002), and adoptive parents may encounter negative attitudes or a lack

of social support from family or friends that also undermine their sense of confidence as

they start their journey as parents. Finally, an infant who has been made available for

adoption may not arrive in the adoptive home for some weeks or months after birth, and

multiple caregivers may have been involved in his or her care to that point. The early

separation of adoptive mother and baby as well as the number of changes in caregivers,

when they occured, and how those caregivers differed in their styles of responding to the

baby can all complicate the process of establishing dyadic synchrony once the baby is

adopted.

Adoption after 6 months of age has been shown to be associated with a heightened risk for

later adjustment difficulties (Gunnar, van Dulmen, & the International Adoption Project

Team, 2007; Rutter, Sonuga-Barke, Beckett, Castle, Kreppner, Kumsta, Schlotz, Stevens, &

Bell, 2010; Verhulst, Althaus, & Versluis-den Bieman, 1990). However, in a study of infants

both before and after the transition from a foster to an adoptive home, Yarrow and

colleagues (Yarrow, 1963; Yarrow & Goodwin, 1973; Yarrow, Goodwin, Manheimer, &

Milowe, 1973; Yarrow & Klein, 1980) found evidence of immediate disturbances in

adjustment at all ages (6 weeks to 12 months). On assessments of adaptation to feeding and

sleep routines, emotional responses, disturbances in social behavior, and changes in

developmental level, between 11 and 60 percent of infants showed some evidence of

disturbance when the transition occurred earlier than 6 months of age. The degree of

disturbance at the time of transition was related, at least in part, to differences in qualitative

dimensions (e.g., immediacy of response, emotional involvement, sensitivity,

individualization of response) of the care provided by foster and adoptive mothers. A

decrease in the quality of care was associated with greater disturbance in the infant, and an

increase in quality appeared to attenuate the baby’s negative reactions. None of 10 assessed

dimensions of care was correlated between foster care and adoptive settings, graphically

illustrating the lack of environmental continuity associated with adoptive placement to

which infants must often adjust.

Contingent responsiveness, the topic of this investigation, has not been studied in adoptive

families, but several investigations have assessed maternal sensitivity in adoptive families

more globally. As originally conceptualized and measured by Ainsworth et al. (1974),

maternal sensitivity encompasses several “responsive” components: awareness and accurate

perception of infant signals, appropriateness of response, and timing (promptness) of

response. It was assessed using a detailed 9-point rating scale that was scored based on

observing naturalistic mother-infant interaction in the home setting. By contrast, behavioral

contingency, as assessed in the present study, captures the elements of awareness and timing

of mothers’ overt responses to their infants’ signals. It is a tool that can be applied to
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naturalistic behavior streams to understand more precisely some central components of

maternal sensitivity. In a prospective longitudinal study of first-time Israeli parents by

adoption and by birth, couples were interviewed before the arrival of the infant, and the

family was visited at home when the infant was 3–4 weeks old (Greenbaum, Auerbach, &

Guttman, 1989; Greenbaum, Auerbach, Guttman, Kela, Arbel, Margolin, & Frankel, 1982).

The two groups of parents differed in some aspects of their styles of interaction with the

baby, with adoptive parents being less responsive to the baby’s positive social behavior in a

play situation. In a prospective longitudinal study of Dutch adopted children placed before 6

months of age, ratings of adoptive mothers’ sensitivity during free play with the baby at 6

and 12 months of age were found to be comparable to those of normative samples of

mothers by birth (Juffer, Hoksbergen, Riksen-Walraven, & Kohnstamm, 1997; Juffer &

Rosenboom, 1997). Sensitivity of adoptive mothers in infancy was uniquely predictive of

better social and cognitive development in their children at age 7 (Stams, Juffer, & van

IJzendoorn, 2002) and was indirectly associated with better social development in

adolescence through its relations with social development in middle childhood (Jaffari-

Bimmel, Juffer, van IJzendoorn, Bakermans-Kranenburg, & Mooijaart, 2006).

Yarrow (1963) reported relations between a variety of aspects of (foster and adoptive)

maternal care in the first 6 months and infant capacities at 6 months. Comparisons with

families by birth were not included. Maternal emotional involvement, sensitivity, adaptation

to the individuality of the infant, acceptance, and immediacy of response to infant

expressions of need were strongly correlated with the infant’s capacity to cope with stress

(i.e., to maintain equilibrium and avoid behavioral disorganization when under stress).

Aspects of maternal parenting assessed in infancy (responsiveness to infant attempts to

communicate, appropriateness of stimulation, and individualization of the infant by mother)

were also positively related to intelligence (WISC IQ) test scores and to several measures of

personal-social development for children at age 10 years, although significantly only for

boys (Yarrow et al., 1973).

This small literature suggests that adoptive mothers can interact in a sensitive fashion with

their young infants. It further suggests that sensitive responding to the signals of very young

adopted infants is associated with later indices of healthy functioning. Although ratings of

sensitivity of maternal behavior capture important qualitative aspects of interaction

sequences, they do not assess specific behavioral linkages involved. Likewise, correlations

provide some insight into behavioral structure, but they do not directly measure contingency

in mother-infant interaction. Frequencies of mother and child behavior may be correlated

across an observation, but correlations do not reveal whether the behaviors of the two

partners are coordinated in real time, nor do they inform with respect to which partner

initiates and which responds. One mother-infant dyad may engage in high levels of social

interaction relative to another mother-infant dyad, but this does not necessarily mean that

their behaviors occur contingently. Contingency analyses, the subject of this investigation,

add important quantitative information about qualitative aspects of interaction.

Investigations directed to processes known to support healthy child development (such as

contingent responsiveness) begin to anchor our understanding of how adoption serves the

best interests of the child.
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The present study had the goal of directly examining patterns of contingent responding in

the socioemotional sphere in adoptive mother-infant dyads at 5 months of age and

comparing them to patterns in dyads by birth. By the middle of the first year of life, infants

engage in a rich array of social interactions with familiar caregivers, with both partners

soliciting and responding to social overtures from the other. In this investigation, we focused

on behaviors that are fundamental components of those early interactions—visual attention

to mother and nondistress vocalization for infants, and encouragement of attention to

mother, social play, and speech to the baby by mother.

We compared well-matched non-clinical samples of adoptive and birth mothers, and we

controlled for variables on which the two groups differed. Most research that has examined

sequences in mother-infant interaction has used time-sampling coding techniques and has

looked at co-occurrence in the sequence of infants’ and mothers’ behaviors without regard to

the timing of those behaviors. Other studies have coded durations of interactions, without

regard to how long it takes the partner to respond to a behavior and thus become involved in

the interaction. Here, we coded the onset and offset times of infants’ and mothers’ behaviors

separately to the nearest .1 s, which allowed us to examine the sequence of infants’ and

mothers’ behaviors with regard to the timing of their interactions and permitted a more

detailed look at mother-infant interaction. We used sequential analysis, a dynamic approach

to the study of mother-infant interactions that more closely approximates causal

interpretation than standard statistical techniques (Bakeman & Gnisci, 2005; Bakeman &

Gottman, 1997). Additionally, we used a within-dyad design, which allowed us to determine

which partner initiated the interaction (Fogel, 1982; Gottman & Ringland, 1981) and

whether the initiator role varied across behaviors and family groups. Infants influence

mother-infant interaction and mother-infant relationships more generally (Bell, 1979;

Rheingold, 1969; Schaffer, 1977).

Based on the fact that our sample of adopted babies was healthy and had been placed in the

adoptive home prior to 6 months of age, we expected that patterns of contingent responding

would be similar in adoptive and birth dyads. We also expected that our results would

conform to other reports using birth samples of healthy infants: (1) maternal encouragement

of attention and infant visual attention to mother would be contingently associated

regardless of whether mother or infant initiated the interaction; (2) maternal speech and

infant visual attention would be contingently linked for both mother-infant and infant-

mother exchanges; and (3) maternal speech and infant vocalization would be contingently

associated regardless of who initiated the exchange.

Methods

Participants

Sixty-two mothers (31 who had adopted domestically and 31 who had given birth) and their

first children (16 males in each group) made up the samples. All parents were European

American, married, and cohabiting when data were collected. Adoptive mothers were

recruited through adoption agencies and adoptive family support groups in a major U.S. East

coast city. Mothers by birth were recruited using a mailing list of new mothers in the same

geographic area. Mothers by birth and adoption were matched to the degree possible on
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demographic characteristics, extent of maternal employment, aspects of the birth or

adoption, and social support (see Table 1). Volunteers were accepted into the study on a

continuing basis as long as they met initial demographic/matching criteria. The two groups

were equivalent in terms of maternal age, level of maternal education, family SES, and years

of employment prior to the baby’s arrival. At the time of data collection, 20 adoptive

mothers and 19 birth mothers worked outside of the home, χ2(1, N = 62) = 0.07, ns. Among

employed mothers, there was no group difference in the number of hours worked, and the

two groups reported equally high levels of satisfaction with their employment/homemaker

role balance. Mothers by adoption and by birth also did not differ in the type or quality of

childcare arrangements used while they worked.

Not unexpectedly, adoptive mothers reported more fertility problems, more pregnancy

losses, and greater perceived difficulty in becoming parents than did mothers by birth, but, at

the time of data collection, few worried that the adoption of their child would not be

finalized (another significant source of stress for adoptive parents). The groups did not differ

in their perceptions of the supportiveness of their husbands, extended family members, or

their community. Prior to the baby’s arrival, many more adoptive (65%) than birth (26%)

parents attended parenting classes, χ2(1, N = 62) = 938, p < .01, likely because the adoption

process required it.

Infants were observed at home at approximately 164 days of age (SD = 6.75). All birth

infants went home from the hospital with their mothers. All infants in the adoptive group

were adopted domestically, either privately or through licensed agencies. None of the

adopted infants was biologically related to the parents with whom they were placed. Forty-

seven percent of adoptive parents were present at the birth of the infant. On average, adopted

infants arrived in the adoptive home at 7.17 days of age (SD = 10.32, range = 0–36 days).

Thus, the two groups of babies had spent differing amounts of time with their mothers prior

to data collection. Adopted infants had lived with mother between 122 and 191 days at the

time of the visit. The two groups also differed in birth weight, with birth infants weighing

263 g more than adopted babies on average. Most infants (97%) were born at term (data for

two participants were missing or the mother reported that she did not know), and all were

healthy at the time of the study. Birth mothers rated their infants’ overall level of adjustment

during the first month at home as more difficult than did adoptive mothers, and they

reported more specific behavioral difficulties (such as frequent crying) during that month. (It

is possible that these group differences indicate more about the mothers than about the

infants, as adoptive mothers may tend to idealize the adjustment period of a long-awaited,

“precious” baby (Levy-Shiff, Goldshmidt, & Har-Even, 1991). On a dichotomous variable

(presence/absence of serious illness since birth), mothers in the 2 groups reported their

infants’ physical status to be equivalent and healthy, χ2(1, N = 60) = .95, ns. Adoptive and

birth mothers also did not differ in scheduling infants’ naps and meals (both were provided

on demand).

Procedure

Mother/infant dyads were observed at home for 1 hour by a female filmer, and a videorecord

of naturally occurring mother-infant interaction was made. Each mother also completed a
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questionnaire, providing information about herself, her infant, the baby’s father, the

adoption or birth, support networks for parenting, her employment, and associated childcare.

At the end of the home visit, mother and filmer independently rated maternal and infant

behavior during the visit by marking a series of 8-point (range = 0 to 7) graphic rating

scales, randomly ordered with respect to valence but recoded in ascending order. Both

groups of mothers rated their own behavior as typical, adoptive M = 4.48, SD = 1.94, and

birth M = 4.96, SD = 1.91, t(55) = 0.94, ns. Adoptive and birth mothers also reported that the

babies behaved in typical fashion, M = 5.55, SD = 1.84, and M = 5.57, SD = 1.60, t(55) =

0.04, ns, respectively. The filmer rated both groups of mothers as being relaxed during the

observation, M = 5.19, SD = 1.59 for adoptive, and M = 5.33, SD = 1.62 for birth, t(52) =

0.34, ns.

Behavioral Coding

The first 50 min of each videorecord were coded using mutually exclusive behavior

categories for mothers and for infants. Mother and infant behaviors were coded

independently by coders trained to achieve and maintain acceptable levels of agreement, as

indexed by kappa (κ) ≥.60 and percent agreement (%) ≥80% (Cohen, 1960, 1988;

Hartmann, Pelzel, & Abbott, 2011). Coders were blind to the birth/adoptive status of dyads.

Onsets and offsets of 3 maternal and 2 infant behaviors were recorded to the nearest .1 s to

generate timed event-sequential data for use with sequential analysis software, (GSEQ;

Bakeman & Quera, 2009) The 3 maternal behaviors were: mother encourages attention to

herself (Encourage: mother physically and/or verbally attempts to draw the infant into face-

to-face interaction with herself, κ = .68, % = 95), social play (Play: mother directs high

intensity verbal or physical behavior to the infant for the purpose of amusing the infant, such

as to elicit smiles, laughter, or motoric excitement, κ = .71, % = 98), and speech to infant

(Speak: mother uses adult-directed speech with normal intonation patterns or child-directed

speech marked by short sentences, repetition, and higher and more variable intonation (i.e.,

“motherese”), κ = .71, % = 89). The 2 infant behaviors were: infant look at mother (Attend:

infant looks at mother’s face, κ = .74, % = 96) and nondistress vocalization (Vocalize: infant

vocalizes in a positive or neutral tone, κ = .62, % = 95). All 5 behaviors met and surpassed

acceptable levels of interrater reliability.

Data Reduction

To investigate family differences in mother-infant interaction, scores for 6 pairs of

sequential variables (3 maternal variables x 2 infant variables) were computed following

procedures described in Bakeman, Deckner, and Quera (2005) and Yoder and Tapp (2004).

The 12 variables are shown in Table 2. Short-hand labels make their discussion more

comprehensible and indicate the behavior of the initiator (mother or infant) first, followed

(after a hyphen) by the behavior of the respondent (infant or mother). Previous researchers

(Gratier, 2003; Van Egeren et al., 2001) have determined that 2- or 3-s time periods capture

contingencies for most mother and infant interactions in naturalistic settings (Table 2).

Because vocal interactions involve turn-taking, we looked at whether the partner’s behavior

occurred following the partners’ vocalization, rather than during the vocalization.
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Separately for each dyad, time units were tallied in 2-by-2 tables for each behavioral

sequence, and an odds ratio (OR) was computed for each table. The OR is a descriptive

measure of effect size (Bakeman et al., 2005). ORs > 1 indicate that bouts of the target

behavior were more likely to begin within the time windows we specified than at other

times, whereas ORs = 0–1 indicate less likelihood. More concretely, an OR of 2.00 for

mother-initiated person-directed interaction (Encourage-Look) means that the odds of the

infant looking at the mother within 3 s of the onset of mother encouraging the infant to look

at her are 2.00 times greater when the mother is encouraging the infant to look at her than

when she is not. If fewer than 5 occurrences of a given behavior were observed, we regarded

the value of the OR as missing for that dyad because there was not a sufficient sample of

that behavior from that dyad to draw conclusions about behavioral contingency (Bakeman et

al., 2005). There were no differences between the adoptive (11.5%) and birth (14.9%)

groups in terms of the percentages of data that were considered insufficient. Values for ORs

were computed using the Generalized Sequential Querier program (Bakeman & Quera,

2009).

Analytic Plan

Because the distribution of ORs is known to be positively skewed (i.e., ORs range from zero

to positive infinity with a mean of 1; Wickens, 1993), OR data were transformed and/or

outliers were excluded to normalize the distributions (as recommended by Fox, 1997;

Tabachnick & Fidell, 2007). First, 1-sample t-tests were performed separately for each

family group to determine whether pairs of behaviors were significantly contingent (i.e.,

whether the ORs differed significantly from 1); effect sizes for these analyses were Cohen’s

d (Table 3). Then, multivariate analyses of variance (MANOVAs) were performed to

investigate family differences. The MANOVAs had 1 between-subjects factor (Family) and

1 within-dyad factor (Initiator) with 2 levels (mother, infant). We selected a within-dyad

design for sequential analyses because this allowed us to determine which partner initiates

the interaction (Fogel, 1982; Gottman & Ringland, 1981) and whether the pattern was

universal or varied between family groups. Multivariate Fs are reported; all pairwise

comparisons were t-tests with Bonferroni’s correction (p < .05). Partial eta squared (η2
p)

was used as an effect size for the MANOVAs, where η2
p ≈ .01 is interpreted as a small

effect, η2
p ≈ .06 as a medium effect, and η2

p ≈ .14 as a large effect (Cohen, 1988). Gender

was screened as a factor in the MANOVAs; it was included only if the gender main effect or

any interactions involving gender produced a significant effect (it was included in only one

analysis – vocal interactions -- below). All sociodemographic variables listed in Table 1

were screened as covariates. To be used as covariates in the MANOVAs, the

sociodemographic variables had to correlate significantly (p < .05) with the dependent

variables (DVs), and covariates were only used if there were significant differences between

family groups. Whenever covariates or gender were used, they are mentioned below.

Power Analysis

Very few differences in mother-infant interactions between adoptive and birth dyads were

found. A post hoc power analysis was computed to determine whether sample sizes

provided sufficient power to detect between-group effects in a MANOVA design with one

between-subjects factor with two levels and two dependent variables. With α = .05, and Ns
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ranging from 42 to 62, the power estimates ranged from .87 to .96 for an effect size of .40,

and the power estimates ranged from .48 to .65 with an effect size of .25 (Faul, Erdfelder,

Lang, & Buchner, 2007), indicating excellent power to detect large effects and low to

moderate power to detect medium between-subject effects.

Results

Contingency of Mother and Infant Socioemotional Behaviors

Vocal-attention interactions (Speak-Attend, Attend-Speak) were significantly contingent for

both groups whether mothers or infants initiated them, and infant-initiated vocal interactions

(Vocalize-Speak) were also significantly contingent for both groups with moderate to large

effect sizes (Cohen’s d ≥ .62). These results mean that mothers in both groups responded to

their infants’ looking at them and nondistress vocalizations by talking to their infants, and

infants responded to their mothers’ vocalizations by looking at their mothers. Two pairs of

behaviors were contingent for one group but not the other: Attend-Encourage (contingent for

adoptive only) and Vocalize-Encourage (contingent for birth only). The remaining pairs of

behaviors were not contingent for either group: Encourage-Attend, Play-Attend, Attend-

Play, Encourage-Vocalize, Play-Vocalize, Vocalize-Play, Speak-Vocalize.

Family-type, Gender, and Initiator Differences in the Contingency of Mother and Infant
Socioemotional Behaviors

Person-directed interactions—The main effect of Initiate was significant with a

medium effect size, F (1 , 48) = 4.46, p < .05, η2
p = .09. Mothers were more likely to

encourage their infants to look at them in response to their infant looking at them than vice

versa (Attend-Encourage > Encourage-Attend).

Social play-attention—No significant family-type or initiator effects were found for the

contingency of mother social play (Play) and infant look at mother (Attend).

Speak-attention—The main effect of Initiate was significant with a medium effect size, F

(1, 52) = 7.05, p = .01, η2
p = .12. Infants were more likely to respond to their mothers’

talking to them by looking at their mothers than vice versa (Speak-Attend > Attend-Speak).

Encouragement of attention-nondistress vocalization—No significant family-type

or initiator effects were found for the contingency of mothers’ encouragement of their

infants to look at them (Encourage) and infants’ nondistress vocalizations (Vocalize).

Social play-nondistress vocalization—No significant family-type or initiator effects

were found for the contingency of mother’s social play (Play) and infants’ nondistress

vocalization (Vocalize).

Vocal interactions—The Initiate main effect was significant with a large effect size, F (1,

58) = 17.36, p < .001, η2
p = .23. Mothers were more responsive to their infants’ nondistress

vocalizations than infants were to mothers’ speech (Vocalize-Speak > Speak-Vocalize).

There was also a significant Family-type x Gender interaction with a large effect size, F (1,
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58) = 9.47, p < .01, η2
p = .14. Pairwise comparisons indicated that, when the infant was a

girl, vocal interactions were more contingent for birth dyads than for adoptive dyads; this

difference held when the number of neonatal difficulties and social support from a spouse

were controlled (separately). In addition, for adoptive dyads only, mother-infant vocal

interactions were less contingent when the infant was a girl than when the infant was a boy.

Putting the two effects together, it appears that, when mothers and babies are interacting

vocally, adopted girls are responded to less contingently than are the other 3 groups of

babies.

Discussion

The central purposes of this study were to examine patterns of mother-infant socioemotional

contingency in adoptive families with a first infant placed early in the baby’s first year of

life and to compare them to patterns being established in dyads in which the baby had been

born to the mother. We speculated that some genetic or social conditions surrounding the

adoption of an infant could interfere with the expression of sensitive responsiveness in

adoptive mothers. The results suggest, however, that adoptive and birth dyads were largely

equivalent with respect to the presence (3 behavior sets) or absence (7 behavior sets) of

contingency in their interactions. As expected, in the behavior sets for which contingency

was found for both groups, the results are congruent with the larger literature: Adoptive and

birth mothers responded contingently by speaking to their babies both when the infants

looked at them and when they vocalized (Bornstein & Manian, 2011; Van Egeren et al.,

2001). Similarly, both groups of infants looked at their mothers contingently when mothers

spoke to them (Van Egeren et al., 2001). These results suggest that, when healthy infants are

placed in adoptive homes early in the first year of life, behavioral contingencies fundamental

to adaptive early mother-infant interaction are likely to be established. These findings also

converge with a developing literature that suggests that adoption before 6 months of age

tends not to be associated with (appears to buffer against) negative behavioral outcomes for

the child (Palacios & Brodzinsky, 2010; Rutter, Beckett, Castle, Colvert, Kreppner, Mehta,

et al., 2009). The present study advances this literature by focusing for the first time on an

area of infant-mother interaction dynamics, viz., contingent responsiveness, known to be

linked to favorable developmental outcomes in children. The establishment of very early

patterns of sensitive responding in the adoptive dyad may be one of the mechanisms that

helps to buffer against negative behavioral reactions and outcomes in adopted children

(Bimmel, Juffer, van IJzendoorn, & Bakermans-Kranenburg, 2003; van London, Juffer, &

van IJzendoorn, 2007). Focused investigation of the development and characteristics of

contingent responding in adoptive dyads in which babies “come home” after 6 months of

age is needed to extend and further explore the important issue of adoptive timing.

Five of 12 behavior pairings were contingent for one or both groups of dyads, with 4 of the 5

being contingencies involving maternal responsiveness to infant signals. In agreement with

other studies, we found that mothers were more responsive than infants in person-directed

(Bornstein et al., 2011; Cote et al., 2008) and vocal interactions (Van Egeren et al., 2001),

meaning that infants influence these kinds of exchanges. Although mothers are the more

mature partner in the dyad (Kochanska & Aksan, 2004), these findings highlight the fact that

infants also influence mother-infant interactions and mother-infant relationships more
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generally. Mothers and infants are primed to respond to specific types of behaviors in their

partners (Bornstein, 2006). Early in an infant’s life, behavioral sequences that bind mother

and infant are critical for effective maternal monitoring of the infant and for infant survival.

Our data demonstrate that, even without the benefit of a genetic tie, adopted babies can and

do elicit contingent behavioral responses from mothers who are effectively monitoring them

(Leon, 2002). Such sensitive responsiveness is considered to be essential for the

development of healthy attachments between mother and child (Ainsworth et al, 1974;

Bowlby, 1969).

That said, adoptive and birth mothers differed somewhat in the infant signals to which they

responded, with adoptive mothers being more responsive to infant visual attention to them

and mothers by birth being more responsive to infant vocal signals. Examination of our data

revealed no differences between adoptive and birth dyads in the raw frequencies of any of

the component behaviors; the two groups of babies looked at their mothers and vocalized

nondistress equivalently, and both groups of mothers equally encouraged infants to attend to

them. Rather, it is the ways in which maternal and infant behaviors were linked that differed.

Why might this be so? One possibility is that the two groups of mothers monitor their

infants differently. Hoopes (1982) reported that adoptive parents were more protective than

parents by birth when their children were 6 months old, a finding interpreted by the author

as suggesting greater parental anxiety in adoptive families. If adoptive mothers are more

anxious, they may stay closer to their babies, monitor them especially closely, and be more

likely to notice and respond to non-audible signals from the infant such as looks. Another

possibility is that infant visual attention to mother is particularly compelling for adoptive

mothers, eliciting efforts from them to sustain en-face interaction. In this sample, adoptive

mothers reported that the time that elapsed between the decision to start a family and the

arrival of the baby in the home was slightly over 4 years on average, substantially longer

than the 21 months reported by parents by birth. Adoptive mothers also perceived the

process of becoming a parent as being more difficult. These “precious” infants may elicit

differential maternal proximity or types of attention from adoptive mothers. For example,

Suwalsky et al. (2008) reported that adoptive mothers fed and patted their infants more than

did birth mothers and speculated that close, nurturing interactions may be particularly

satisfying for adoptive mothers.

Our analyses also revealed two unexpected family-type by gender effects. Within the

adoptive sample, vocal interactions were more contingent between mothers and sons than

between mothers and daughters, while contingencies for mother-son and mother-daughter

dyads were the same in families by birth. Of possible relevance here are studies suggesting

that, starting at birth, male infants have more difficulty maintaining affective regulation than

do female infants (Brazelton, Kozlowski, & Main, 1974; Feldman, Brody, & Miller, 1980),

and that mother-infant behavioral coordination is (by some measures) greater with sons than

with daughters (Weinberg, Tronick, Cohn, & Olson, 1999), possibly because mothers are

responding to their sons’ need for increased regulatory support (Golombok & Fivush, 1994).

It is possible that the transition to the adoptive home is more difficult for male than for

female infants, eliciting more or closer maternal vocal “support” for boys by adoptive

mothers, and resulting in greater vocal contingency for adoptive mother-son dyads than for

mother-daughter dyads.
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In a second family-type by gender effect, mother-daughter vocal exchanges were less

contingent in adoptive dyads than in dyads by birth, whereas mother-son exchanges were

equivalent in the two groups. To our knowledge, gender effects have not been reported in

studies of early mother-infant interaction in adoptive families although reports of adjustment

at older ages suggest that adopted girls tend to have fewer problems than adopted boys and

to be closer in adjustment levels to nonadopted peers than are boys (Sharma, McGue, &

Benson, 1996; Stams, Juffer, Rispens & Hoksbergen, 2000; Verhulst et al, 1990). Our data

suggest a less optimal pattern of early vocal interactions in mothers with adopted girls than

with boys and appear, at face value, to be at odds wtih that literature. The possible existence

of early gender effects warrants replication and follow-up. If confirmed, they could point to

an (undoubtedly complex) mechanism by which patterns of family interaction with sons vs

daughters are set in motion differently in families by adoption and by birth.

We cannot generalize the results of this study beyond the limits inherent in our samples. In

adoption research, interpretation of results can be constrained by two types of sample

variability, both of which must be addressed. First, because building a family through

adoption and by giving birth involve inherently very different processes, the characteristics

of families in the two groups inevitably differ in some respects. Adoptive families also differ

among themselves depending on the specific adoption experiences they have had.

Heterogeneity within adoptive samples makes comparisons across studies difficult and also

clouds the meaning of behavioral comparisons with families by birth. In the present study,

we sought to address both types of sampling issues. Dyads by adoption and by birth were all

selected to represent optimal conditions for establishing a healthy mother-infant relationship,

and the two groups of dyads were more carefully matched than is usually the case (Table 1).

Adoptive families were similar in terms of the type of adoption (all adopted domestically),

nuclear family organization (wife, husband, firstborn), and the timing of the placement (all

occurred immediately or very soon after the baby’s birth). The results, however, cannot be

generalized to other types of adoptions (e.g., those that occurred after 6 months of age, or

single-parent or international adoptions).

In summary, adoption and birth are very different routes to parenthood, with characteristics

that have the potential to differentially influence the establishment of infant-mother

contingency in early dyadic exchanges, a critical aspect of dyadic functioning that is

associated with positive developmental outcomes for children. On the whole, our data

provide clear and reassuring evidence that, when adoption occurs early and under favorable

conditions, adoptive dyads develop patterns of contingent responding very similar to those

set up in (closely matched) dyads by birth. Differences in contingent responding between

adoptive and birth dyads were limited to interactions that were initiated by the infant, with

some evidence that the two groups of mothers differed in the types of infant signals to which

they responded. Finally, the results also hint at infant gender as a possible factor operating

differently in the two types of families when vocal contingencies are being established.

These data deepen our understanding of one set of critical mechanisms operating in early

mother-infant interactions in adoptive families. To the extent that we can identify processes

that serve to protect the well-being of adopted children, it may be easier to effect changes in

policies that currently allow infants to spend prolonged, potentially damaging periods in

foster or institutional care prior to adoptive placement.

Suwalsky et al. Page 12

Infant Behav Dev. Author manuscript; available in PMC 2014 September 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Acknowledgments

This research was supported by the Intramural Research Program of the NIH, NICHD

References

Ainsworth, MDS.; Bell, SM.; Stayton, DJ. Infant-mother attachment and social development:
‘socialisation’ as a product of reciprocal responsiveness to signals. In: Richards, MPM., editor. The
Integration of a Child into a Social World. Cambridge: Cambridge University Press; 1974. p.
99-135.

Bakeman, R.; Deckner, DF.; Quera, V. Analysis of behavioral streams. In: Teti, DM., editor.
Handbook of research methods in developmental science. Oxford, UK: Blackwell Publishers; 2005.
p. 394-420.

Bakeman, R.; Gnisci, A. Sequential observational methods. In: Eid, M.; Diener, E., editors. Handbook
of multimethod measurement in psychology. Washington, DC: American Psychological
Association; 2005. p. 127-140.

Bakeman, R.; Gottman, JM. Observing interaction: An introduction to sequential analysis. 2nd ed.
Cambridge, UK: Cambridge University Press; 1997.

Bakeman, R.; Quera, V. GSEQ 5.0 [Computer software and manual]. 2009. Retrieved from http://
www.gsu.edu/~psyrab/gseq/ or http://www.ub.edu/gcai/gseq/

Beckwith L, Rodning C, Cohen S. Preterm children at early adolescence and continuity and
discontinuity in maternal responsiveness from infancy. Child Development. 1992; 63:1198–1208.
[PubMed: 1446549]

Bell RQ. Parent, child, and reciprocal influences. American Psychologist. 1979; 34:821–826.

Belsky J, Gilstrap B, Rovine M. The Pennsylvania Infant and Family Development Project: I. Stability
and change in mother-infant and father-infant interaction in a family setting at one, three, and nine
months. Child Development. 1984; 55:692–705. [PubMed: 6734311]

Bigelow A. Infants’ sensitivity to familiar imperfect contingencies in social interaction. Infant
Behavior and Development. 1998; 21(1):149–162.

Bigelow AE, Rochat P. Two-month-old infants’ sensitivity to social contingency in mother-infant and
stranger-infant interaction. Infancy. 2006; 9(3):313–325.

Bimmel N, Juffer F, van IJzendoorn MH, Bakermans-Kranenburg MJ. Problem behavior of
internationally adopted adolescents: A review and meta-analysis. Harvard Review of Psychiatry.
2003; 11(2):64–77. [PubMed: 12868507]

Bornstein, MH., editor. Maternal Responsiveness: Characteristics and Consequences. San Francisco:
Jossey-Bass; 1989.

Bornstein, MH. Parenting infants. In: Bornstein, MH., editor. Handbook of parenting: Vol.1. Children
and parenting. 2nd ed. Mahwah, NJ: Erlbaum; 2002. p. 3-43.

Bornstein, MH. Parenting science and practice. In: Renninger, KA.; Sigel, IE.; Damon, W., Series ed,
editors. Handbook of child psychology: Vol. 4. Child psychology in practice. Vol. 6e. Hoboken,
NJ: Wiley; 2006. p. 893-949.

Bornstein MH, Cote LR, Haynes OM, Suwalsky JTD, Bakeman R. Modalities of mother-infant
interaction in Japanese, Japanese-American immigrant, and European American dyads.
Manuscript under review. 2011

Bornstein MH, Manian N. Maternal responsiveness to infant behavior reconsidered: Some is more.
Manuscript in preparation. 2011

Bornstein MH, Tamis-LeMonda CS. Activities and interactions of mothers and their firstborn infants
in the first six months of life: Covariation, stability, continuity, correspondence, and prediction.
Child Development. 1990; 61:1206–1217. [PubMed: 2209190]

Bornstein MH, Tamis-LeMonda CS, Haynes OM. First words in the second year: Continuity, stability,
and models of concurrent and predictive correspondence in vocabulary and verbal responsiveness
across age and context. Infant Behavior and Development. 1999; 22:65–85.

Bowlby, J. Attachment and loss: Vol. 1. Attachment. New York: Basic Books; 1969.

Suwalsky et al. Page 13

Infant Behav Dev. Author manuscript; available in PMC 2014 September 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.gsu.edu/~psyrab/gseq/
http://www.gsu.edu/~psyrab/gseq/
http://www.ub.edu/gcai/gseq/


Brazelton, TB.; Kozlowski, B.; Main, M. The origins of reciprocity. In: Lewis, M.; Rosenblum, L.,
editors. The effect of the infant on its caregiver. New York: Elsevier; 1974.

Brodzinsky, DM. Infertility and adoption adjustment: Considerations and clinical issues. In: Leiblum,
SR., editor. Infertility: Psychosocial issues and counseling strategies. Oxford: Wiley; 1997. p.
246-262.

Coates DL, Lewis M. Early mother-infant interaction and infant cognitive status as predictors of
school performance and cognitive behavior in six-year-olds. Child Development. 1984; 55:1219–
1230. [PubMed: 6488954]

Cohen J. A coefficient of agreement for nominal scales. Educational and Psychological Measurement.
1960; 20:37–46.

Cohen, J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale, NJ: Erlbaum; 1988.

Cote LR, Bornstein MH, Haynes OM, Bakeman R. Mother-infant person-and object-directed
interactions in Latino immigrant families: A comparative approach. Infancy. 2008; 13(4):338–365.
[PubMed: 23275761]

Daly K. Reshaped parenthood identity: The transition to adoptive parenthood. Journal of
Contemporary Ethnography. 1988; 17:40–66.

Evan, B. Benchmark Adoption Survey: Report on the Findings. Princeton, NJ: Princeton Survey
Associates; 1997. Donaldson Adoption Institute, The.

Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: A flexible statistical power analysis program
for the social, behavioral, and biomedical sciences. Behavioral Research Methods. 2007; 39:175–
191.

Feldman JF, Brody N, Miller SA. Sex differences in non-elicited neonatal behaviors. Merrill-Palmer
Quarterly. 1980; 26:63–73.

Feldstein S, Jaffe J, Beebe B, Crown C, Jasnow M, Fox H, Gordon S. Coordinated interpersonal
timing in adult-infant vocal interactions: A cross-site replication. Infant Behavior and
Development. 1993; 16:455–470.

Fogel A. Early adult-infant interaction: Expectable sequences of behaviour. Journal of Pediatric
Psychology. 1982; 7:1–22. [PubMed: 7108683]

Fogel, A. Developing through relationships: Origins of communication, self, and culture. Chicago:
University of Chicago Press; 1993.

Fox, J. Applied regression analysis, linear models, and related methods. Thousand Oaks, CA: Sage;
1997.

Goldstein MH, Schwade JA, Bornstein MH. The value of vocalizing: Five-month-old infants associate
their own noncry vocalizations with responses from caregivers. Child Development. 2009; 80(3):
636–644. [PubMed: 19489893]

Golumbok, S.; Fivush, S. Gender development. New York: Cambridge University Press; 1994.

Gottman JM, Ringland JT. The analysis of dominance and bidirectionality in social development.
Child Development. 1981; 52:393–412.

Gratier M. Expressive timing and interactional synchrony between mothers and infants: Cultural
similarities, cultural differences, and the immigration experience. Cognitive Development. 2003;
18:533–554.

Greenbaum CW, Auerbach JG, Guttman R. Fathers’ and mothers’ perceptions of temperament in
Israeli neonates: Effects of adoption and social class. Israeli Journal of Psychiatry and Related
Sciences. 1989; 26(1–2):85–95.

Greenbaum, CW.; Auerbach, J.; Guttman, R.; Kela, R.; Arbel, T.; Margolin, J.; Frankel, D. Infants of
adoptive and biological parents: First facts on early stages of development. Paper presented at the
International Conference on Infant Studies, A; Austin, TX, USA. 1982.

Gunnar, M. Contingent stimulation: A review of its role in early development. In: Levine, E., editor.
Coping and health. NY: Plenum Press; 1980. p. 101-119.

Gunnar MR, van Dulmen MHM. the International Adoption Project Team. Behavioral problems in
postinstitutionalized internationally adopted children. Development and Psychopathology. 2007;
19:129–148. [PubMed: 17241487]

Suwalsky et al. Page 14

Infant Behav Dev. Author manuscript; available in PMC 2014 September 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Hartmann, DP.; Pelzel, KE.; Abbott, C. Design, measurement, and analysis in developmental research.
In: Bornstein, MH.; Lamb, ME., editors. Developmental science: An advanced textbook. Vol. 6
ed. New York: Taylor & Francis; 2011. p. 107-195.

Hoopes, JL. Prediction in Child Development: A Longitudinal Study of Adoptive and Nonadoptive
Families. New York: Child Welfare League of America; 1982.

Jaffari-Bimmel N, Juffer F, van IJzendoorn M, Bakermans-Kranenburg M, Mooijaart A. Social
development from infancy to adolescence: Longitudinal and concurrent factors in an adoptive
sample. Developmental Psychology. 2006; 42(6):1143–1153. [PubMed: 17087548]

Juffer F, Hoksbergen R, Riksen-Walraven J, Kohnstamm G. Early intervention in adoptive families:
Supporting maternal sensitive responsiveness, infant-mother attachment, and infant competence.
Journal of Child Psychology and Psychiatry. 1997; 38(8):1039–1050. [PubMed: 9413801]

Juffer F, Rosenboom L. Infant-mother attachment of internationally adopted children in the
Netherlands. International Journal of Behavioral Development. 1997; 20(1):93–107.

Kaye K, Fogel A. The temporal structure of face-to-face communication between mothers and infants.
Developmental Psychology. 1980; 16:454–464.

Kirk, HD. Adoptive kinship: A modern institution in need of reform. Port Angeles, Washington: Ben-
Simon Publications; 1985.

Kochanska G, Aksan N. Development of mutual responsiveness between parents and their young
children. Child Development. 2004; 75:1657–1676. [PubMed: 15566371]

Leon IG. Adoption losses: Naturally occurring or socially constructed? Child Development. 2002;
73(2):652–663. [PubMed: 11949914]

Levy-Shiff R, Goldschmidt I, Har-Even D. Transition to parenthood in adoptive families.
Developmental Psychology. 1991; 27:131–140.

March K, Miall C. Adoption as a family form. Family Relations. 2000; 49:359–362.

Palacios J, Brodzinsky D. Review: Adoption research: Trends, topics, outcomes. International Journal
of Behavioral Development. 2010; 34(3):270–284.

Rheingold, HL. The social and socializing infant. In: Goslin, DS., editor. Handbook of socialization
theory and research: Vol.2. Chicago: Rand McNally; 1969. p. 779-790.

Rutter DR, Durkin K. Turn-taking in mother-infant interaction: An examination of vocalizations and
gaze. Developmental Psychology. 1987; 23:54–61.

Rutter, M.; Beckett, C.; Castle, J.; Colvert, E.; Kreppner, J.; Mehta, M., et al. Effects of profound early
institutional deprivation. An overview of findings from a UK longitudinal study of Romanian
adoptees. In: Wrobel, GM.; Neil, E., editors. International advances in adoption research for
practice. New York: Wiley; 2009. p. 147-167.

Rutter, MH.; Sonuga-Barke, EJ.; Beckett, C.; Castle, J.; Kreppner, J.; Kumsta, R.; Schlotz, W.;
Stevens, S.; Bell, CA. Monographs of the Society for Research in Child Development. Boston &
Oxford: Wiley-Blackwell; 2010. Deprivation-specific psychological patterns: Effects of
institutional deprivation.

Schaffer, R. The developing child series: Mothering. Cambridge: Harvard University Press; 1977.

Sharma AR, McGue MK, Benson PL. The emotional and behavioral adjustment of United States
adopted adolescents: Part I. An overview. Children and Youth Services Review. 1996; 18(1/2):83–
100.

Stams GJM, Juffer F, van IJzendoorn MH. Maternal sensitivity, infant attachment, and temperament in
early childhood predict adjustment in middle childhood: The case of adopted children and their
biologically unrelated parents. Developmental Psychology. 2002; 38(3):806–821. [PubMed:
12220057]

Stams GJM, Juffer F, Rispens J, Hoksbergen RAC. The development and adjustment of 7-year-old
children adopted in infancy. Journal of Child Psychology and Psychiatry. 2000; 414141(8):1025–
1037. [PubMed: 11099119]

Stern, D. The interpersonal world of the infant. New York: Basic; 1985.

Suwalsky JTD, Hendricks C, Bornstein MH. Families by adoption and birth: I. Mother-infant
socioemotional interactions. Adoption Quarterly. 2008; 11(2):101–125. [PubMed: 19888444]

Tabachnick, BG.; Fidell, LS. Using multivariate statistics, fifth edition. Boston: Allyn & Bacon; 2007.

Suwalsky et al. Page 15

Infant Behav Dev. Author manuscript; available in PMC 2014 September 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Van Egeren L, Barratt M, Roach M. Mother-infant responsiveness: Timing, mutual regulation, and
interactional context. Developmental Psychology. 2001; 37(5):684–697. [PubMed: 11552763]

van IJzendoorn MH, Dijkstra J, Bus AG. Attachment, intelligence, and language: A meta-analysis.
Social Development. 1995; 4:115–128.

van IJzendoorn MH, Juffer F, Poelhuis CW. Adoption and cognitive development: A meta-analytic
comparison of adopted and nonadopted children’s IQ and school performance. Psychological
Bulletin. 2005; 131(2):301–316. [PubMed: 15740423]

van Londen WM, Juffer F, van IJzendoorn MH. Attachment, cognitive, and motor development in
adopted children: Short-term outcomes after international adoption. Journal of Pediatric
Psychology. 2007; 32(10):1249–1258. [PubMed: 17709336]

Verhulst FC, Althaus M, Versluis-den Bieman HJM. Problem behavior in international adoptees: I. An
epidemiological study. Journal of the American Academy of Child and Adolescent Psychiatry.
1990; 29:94–103. [PubMed: 2295584]

Watson, JS. Contingency perception in early social development. In: Field, T.; Fox, N., editors. Social
perception in infants. Norwood, NJ: Ablex; 1985. p. 157-176.

Weinberg K, Tronick E, Cohn J, Olson K. Gender differences in emotional expressivity and self-
regulation during early infancy. Developmental Psychology. 1999; 35(1):75–188.

Wickens TD. Analysis of contingency tables with between-subjects variability. Psychological Bulletin.
1993; 113:191–204.

Yarrow L. Research in dimensions of early maternal care. Merrill-Palmer Quarterly. 1963; 9(2):101–
114.

Yarrow, L.; Goodwin, M. The immediate impact of separation: Reactions of infants to a change in
mother figures. In: Stone, LJ.; Smith, HT.; Murphy, LB., editors. The competent infant. NY: Basic
Books; 1973. p. 1032-1040.

Yarrow, L.; Goodwin, M.; Manheimer, H.; Milowe, I. Infancy experiences and cognitive and
personality development at ten years. In: Stone, LJ.; Smith, HT.; Murphy, LB., editors. The
competent infant. NY: Basic Books; 1973. p. 1274-1281.

Yarrow LJ, Klein RP. Environmental discontinuity associated with transition from foster to adoptive
homes. International Journal of Behavioral Development. 1980; 3:311–322.

Yoder PJ, Tapp J. Empirical guidance for time-window sequential analysis of single cases. Journal of
Behavioral Education. 2004; 13:227–246. Group comparisonsGroup comparisons.

Suwalsky et al. Page 16

Infant Behav Dev. Author manuscript; available in PMC 2014 September 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Highlights

Contingencies of three maternal and two infant socioemotional behaviors that are

universal components of mother-infant interaction were investigated at 5 months in 62

mothers (31 who had adopted domestically and 31 who had given birth) and their first

children (16 males in each group).

Patterns of contingent responding were largely comparable in dyads by adoption and

birth, although the two groups of mothers responded differentially to the two types of

infant signals.

Mothers in both groups were more responsive than infants in social and vocal

interactions, but infants were more responsive in maternal speech-infant attention

interactions.

Family type x Gender statistical interactions suggested a possible differential role of

infant gender in establishing mother-infant contingencies in families by adoption and

birth.
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Table 2

Sequential Measures of Mother-infant Interaction

Sequential Measure Operational Definition

Person-directed Interactions

    Encourage-Attend The likelihood that an infant responds by looking at mother within 3 s of the onset of mother
encouraging infant to look at her

    Attend-Encourage The likelihood that a mother responds by encouraging her infant to look at her within 3 s of the onset of
the infant looking at her

Social Play

    Play-Attend The likelihood that an infant responds by looking at mother within 3 s of the onset of maternal social
play

    Attend-Play The likelihood that mother responds by engaging in social play within 3 s of the onset of the infant
looking at her

Vocal/Attention

    Speak-Attend The likelihood that an infant responds by looking at mother within 3 s of the onset of the mother
speaking to infant

    Attend-Speak The likelihood that a mother responds by talking to the infant within 3 s of the onset of the infant
looking at her

Attention/Nondistress Vocalization

    Encourage-Vocalize The likelihood that an infant responds by vocalizing nondistress within 3 s of the onset of mother
encouraging the infant’s attention to her

    Vocalize-Encourage The likelihood that a mother responds by encouraging the infant to look at her within 3 s of the onset of
the infant vocalizing nondistress

Social Play/Nondistress Vocalization

    Play-Vocalize The likelihood that an infant responds by vocalizing nondistress within 3 s of the onset of maternal
social play

    Vocalize-Play The likelihood that a mother responds by engaging in social play within 3 s of the onset of the infant
vocalizing nondistress

Vocal Interactions

    Speak-Vocalize The likelihood that an infant responds by vocalizing nondistress within 2 s of the offset of mother
speaking to the infant

    Vocalize-Speak The likelihood that a mother responds by speaking to the infant within 2 s of the offset of the infant
vocalizing nondistress
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Table 3

Contingency of Mother-Infant Interactions

Behaviors Adoptive Birth

Person-directed interactions

    Encourage-Attend t (24) = 1.72, ns, d = .34 t (24) = 0.25, ns, d = .05

    Attend-Encourage t (24) = 3.59, p = .001, d = .72 t (24) = 1.25, ns, d = .25

Social play

    Play-Attend t (21) = −1.38, ns, d = .29 t (19) = −1.70, ns, d = .38

    Attend-Play t (21) = −0.28, ns, d = .06 t (19) = −0.89, ns, d = .20

Vocal/attention interactions

    Speak-Attend t (26) = 6.51, p < .001, d = 1.25 t (26) = 3.98, p < .001, d = .77

    Attend-Speak t (26) = 6.14, p < .001, d = 1.18 t (26) = 4.09, p < .001, d = .79

Attention/nondistress vocalization

    Encourage-Vocalize t (28) = 0.68, ns, d = .13 t (28) = 0.83, ns, d = .15

    Vocalize-Encourage t (28) = −0.61, ns, d = .11 t (28) = 2.05, p = .05, d = .38

Social play/nondistress vocalization

    Play-Vocalize t (25) = 0.35, ns, d = .07 t (22) = 1.07, ns, d = .22

    Vocalize-Play t (25) = −1.14, ns, d = .22 t (22) = 1.45, ns, d = .30

Vocal interactions

    Speak-Vocalize t (30) = −0.35, ns, d = .06 t (30) = 1.37, ns, d = .25

    Vocalize-Speak t (30) = 3.46, p < .01, d = .62 t (30) = 4.49, p < .001, d = .81

Note. All values denote M (SD). One-sample t-tests compared the odds ratio in that cell to 1.00 (modified for transformations).
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