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Infant Affective Reactions to the Resumption
of Maternal Interaction after the Still-Face

M. Katherine Weinberg and Edward Z. Tronick
Harvard Medical School and Children’s Hospital, Boston

WEINBERG, M. KATHERINE, and TnoNick, Epwarp Z, Infant Affective Reactions to the Resumgp-
tion of Maternal Interaction after the Still-Face. CriLp DeveroeMeNT, 1996, 67, 905-914. To
investigate infants’ reactions to the Face-to-Face Still-Face Paradigm and in particular the re-
union episode, 50 G-month-olds’ affective, behavioral, and physiologic reactions were recorded
and analyzed. Infants reacted to the still-face with negative affect, o drop in vagal tone, and an
increase in heart rate. By contrast, they reucted to the reunion episode with & mixed pattern of
positive and nepative affect. There was a carryover of negative affect from the still-fuce, an
increase in fussiness and crying, and a rebound of positive affect. During this episode, the
infants’ heart rate and vagal tone returned to initial levels. The data indicate that infant affective.

displays are specifically related to different interactive events, but that their physiologic reactions>

do not show the same level of spesificity. The findings also highlight the complexity of the
affective and reparatory processes that take place in mother-infant interactions.

The Face-to-Face Still-Face Paradigm
has been used extensively to evaluate young
infants’ communicative abilities, sensitivity
to changes in maternal behavior, and capac-
ity to regulate affective states (Tronick,
1989). The paradigm confronts the infant
with three age-appropriate conditions: (1) a
face-to-face social interaction with the
mother; (2) a still-face episode during which
the mother assumes a still or poker face and
remains unresponsive to the infant; and (3)
a reunion episode of face-to-face social inter-
action with the mother. Each episode typi-
cally lasts 2 or 3 min, and the paradigm has
been used with infants ranging in age from
2 to 9 mounths (see, e.g., Toda & Fogel, 1993;
Weinberg & Tronick, 1994).

Most research on the parndigm has fo-
cused on the still-face episode. During this
episode, mothers are asked to assume a still,
neutral face, to look at the infant, but not
touch or talk to the infant. As described by
Tronick (Tronick, Als, Adamson, Wise, &
Brazelion, 1978; see also Carpenter, Tecce,
Stechler, & Friedman, 1970) in the study
that originated the paradigm and as repli-
cated in several other projects (Field, Vega-
Lahr, Scafidi, & Goldstein, 1986; Fogel, Dia-

mond, Langhorst, & Demos, 1982; Gusella,
Muir, & Tronick, 1988; Mayes & Carter,
1990; Stack & Muir, 1990, 1992; Stoller &
Field, 1982; Toda & Fogel, 1993), infants
typically respond to the still-face episode as
contrasted to the first play episode with de-

creases in smiling and gazing at the mother..

and increases in motor activity; touching and
grasping of the self, clothing, or chair; with-
drawal; and, according to some but not all

1eports, an increase in negative affective fa-
cial and vocal displays including grimaces,

distress brows, and crying.

A number of interpretations have been
advanced to account for the still-face effect.
One interpretation is that the still-faced
mother violates the infant’s expectation for

a normal "inité¥action (Field et al., 1086;

Tronick et al., 1978} or is behaving in 2 man-
ner too discrepant from the infant's schema
of her normal behavior (McCall & Kagan,
1967). Another interpretation is that by with-
drawing all forms of contact with the infant,
the mother no longer provides the infant
with the regulatory input necessary to main-
tain an organized social and affective state
(Stack & Muir, 1990). Research by Muir (Gu-
sella et al., 1988; Stack & Muir, 1990, 1992)

This research was supported by grants from NSF (BNS 85-06987) and NIMH (RO1 MH

45547 and RO1 MH 43398) awarded to Edward Z. Tronick. The authors wish to thank Beatrice
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for their assistance with coding and data collection, as well as Barry Lester for his analysis of
the heart rate date. We also thank the mothers and infunts who made this research possible,
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Development Unit, Children’s Hospital, 1295 Boylston Street, Boston, MA 09215,
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demonstrates that if the mother is allowed
to touch the infant during the still-face, the
infant’s negative reaction is attenuated. Al-
ternatively, Tronick (1980, 1989} has pro-
posed that the mother’s lack of respon-
siveness disrupts the infant’s goal for social
engagement. This disruption generates neg-
ative emotional states along with attempts
by the infant to regulate these states by dis-
engaging and utilizing self-comforting be-
haviors. This explanation argues that the in-
fant has a goal for relating to people and that
when there are obstacles to the achievement
of this poal the infant is stressed and nega-
Hve emotional states are generated (Trevar-
then, 1977).

The reunion episode of normal interac-
tion, which follows the still-face, has re-
ceived scant attention in the literature. This
is unfortunate because this episode may

~highlight the affective and dyadic regulatory

processes that take place in the mother-
infant interaction. Tronick and Cohn (1989;
see also Beebe & Lachmann, 1994} have de-
seribed normal mother-infant interactions as
characterized by numerous interactive er-
rors or mismatches that are quickly repaired.
The interaction moves rapidly from coordi-
nated to miscoordinated states and back
again. During the reunion episode the
mother and infant must repair the interac-
tion following a prolonged interactive error
{i.e., the still-face}. The reunion episode
therefore presents the infant with an af
fectively complex and demanding regulatory
task. The infant must simultaneously cope
with the resurnption of maternal behavior (in
all likelihood a positive event for the infant)
and cope with the intra- and interpersonal
cartyover of negative affect from the still-
face. We would expect that these conflicting
demands would be expressed in a mixed pat-
tern of positive and negative affective dis-
plays that may not be observed in interac-
tions that are not preceded by an interactive
disturbance.

The data available in the literature sup-
port the perspective that the reunion epi-
sode elicits a mixed affective reaction in
young infants. Several researchers have de-
scribed a carryover of negative affect from
the still-fuce to this episode (Field et al,
1986; Fogel et al.,, 1982; Tronick et al., 1978).
For example, in the original paper using the
Face-to-Face Still-Face Paradigm, Tronick
{Tronick et al., 1978) reported that infants
show an initial peiiod of wary monitoring
and anger when the mother first resumes
normal interactive behavior, which is occa-

sionally followed by the infant arching his
or her back away from the mother “as if he
had not forgiven her the previous insult” {p.
10). Field (Field et al., 1986) further found
that infants show distress after the resump-
tion of maternal behavior, She reported that
infant motor activity, distress brow, and cry-
ing increased during the still-face episode
and remained high during the reunion epi-
sode. Similarly, Fogel found that infants’,
cried more during the reunion episode than
during the other two conditions (Fogel et al,,
1982; Toda & Fogel, 1993) and smiled less
during the reunion episode than in the first
play (Fogel et al., 1982). Other researchers,
however, have not reported a continuation
or increase of affectively negative displays
following the resumption of normal maternal
interactive behavior. Gusella, Muir, and
Tronick (1988) found no evidence that the
reunion episode was as or more stressful
than the still-face. Rather they found in-

creases in infant looking and smiling at the"\

mother during the reunion episode. These
findings in the literature are consistent with ./
an interpretation that infants experience
both positive and negative affective reac-
tions when their mother resumes interactive
behavior.

In this study, we microanalytically ex-
amined the differential distribution of 6-
month-old infants’ affective reactions to the
episodes of the Face-to-Face Still-Face Para-
digm. In particular, we were interested in
evaluating the nature of the infants’ reaction
to the reunion episode. Most of the previous
work on the TFace-to-Face Still-Face Para-
digm, though microanalytic, has coded a
priori clusters of behaviors (e.g, Monadic
Phases; see Tronick, Als, & Brazelton, 1980)
that have typically grouped facial expres-
sions with other behaviors. In this study, we
coded infant facial expressions with Izard's
AFFEX system (Izard & Dougherty, 1980)
separately from the infants’ other behaviors
{i.e., direction of gaze, vocalizations, ges-
tures, self-comforting, withdrawal, and auto-
nomic stress indicators), which were coded
with the Infant Regulatory Scoring System
(IRSS; Tronick & Weinberg, 1980). Many
of these IRSS displays, and in particular
AFFEX-coded facial expressions, have not
been previously examined in this paradigm.
Additionally, the infants’ autonomic reactiv-
ity as indexed by heart rate and vagal tone
was assessed during the episodes of the
Face-to-Face Still-Face Paradigm. It was ex-
pected that the still-face episode in particu-
lar would be an effective stressor that would
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elicit increases in heart rate and decreases
in vagal tone in the infants. With a few ex-
ceptions (e.g., Stoller & Field, 1982), mea-
sures of heart rate and vagal tone have not
typically been employed in this paradigm.

Based on previous work (Weinberg &
Tronick, 1994), we expected that there
would be specific relations between the
AFFEX-coded facial expressions, IRSS-
coded behaviors, and physiologic measures
and each of the episodes of the Face-to-Face
Still-Face Paradigm. In particular, we hy-
pothesized that in the reunion episode in-
fants would display a mixed pattern of posi-
tive and negative affective displays that
would not be observed in the other two epi-
sodes, and that vagal tone and heart rate
would reflect the predominant affective state
(as indexed by both AFFEX and IRSS codes)
associated with each of the episodes of the
paradigm.

In this study, AFFEX was used as a
method for coding facial expressions. It is
important to note from the outset that we do
not equate a particular IRSS behavioral mo-
dality or AFFEX facial expression with a
specific infant emotion. Although AFFEX
codes label facial expressions with emotion
terms such as joy or anger and equate facial
expressions with discrete emotions (Izard,
1977; Izard & Malatesta, 1987), it is our per-
spective that facial expressions do not con-
stitute the primary index of affective states.
Rather, infant affective states are best char-
acterized as coherent configurations of facial
expressions and behaviors (Weinberg &
Tronick, 1994; see also Fogel et al., 1662),
These affective configurations serve both a
regulatory and communicative role within a
social context. Therefore, in this article,
texms such as affect, affective displays, or af-
fective state are conceptualized as indexed
by both facial expressions as coded by
AFFEX and behaviors as coded by the IRSS.

Method

Subjects

The data from 25 male and 25 female
6-month-old infants and their mothers ran-
domly selected from a larger longitudinal
study were analyzed. The infants ranged in
age from 5 months 3 weeks to 6 months 1
week. All infants were full-term and healthy
both at birth and at the time of the assess-
ment. Mothers were married, Caucasian,
had at least a high school degree (mean years
of education = 14.62 years), were middle
class {average Hollingshead Four-Factor In-

Weinberg and Tronick 907

dex for SES = 2.68), and ranged in age from
20 to 39 years (mean maternal age = 29
years). Forty-two percent of the mothers
were primiparous. Subjects were recruited
through birth announcements published in
local newspapers and scheduled at a tme
when mothers judged their infanis to be
alert and rested.

Laboratory Setting and Procedures

The laboratory setting and procedures
were based on those originally developed by
Tronick (Tronick et al., 1978) and are de-
scribed in detail elsewhere (Weinberg &
Tronick, 1994). The video room was
equipped with an infant seat mounted on a
table, an adjustable swivel stool for the
mother, two cameras (one foeused on the in-
fant, the other on the mother), a microphone,
and an intercom via which mothers were
given procedural instructions.

A cardiotachometer was also located in
the video room. One cable ran from the am-
plifying device to the back of the infant seat.
Leads from the electrodes attached to the
infant were connected into this cable when
the infant was placed in the infant seat. A
second cable ran from the cardiotachometer
to the second stereo channel of the videore-
corder in order to record the heart rate and
time lock it to the videorecording of be-
havior.

After obtaining informed written con-
sent and information on family demograph-
ics, infant perinatal status, and general
health, mothers and infants were videotaped
in the Iace-to-Face Still-Face Paradigm.
The paradigm included a 2-min face-to-face
normal interaction for which the mother was
simply instructed to play with the infant, fol-
lowed by a 2-min still-face interaction for
which the mother was instructed to keep a
poker or still face and to look at the infant
but not to smile, talk, or touch the infant, and
a second 2-min normal reunion interaction.
The episodes were separated by 15-sec in-
teririal intervals during which the mother
turned her back to the infant. Picture signals
from the two cameras were transmitted
through a digital timer and split-screen gen-
erator into a single videorecorder in order to
produce simultaneous frontal views of the
mother’s face, hands, and torso and the in-
fant’s entire body.

Coding of Data

Coding of behavior and facial expres-
sions.—The infants” facial expressions were
scored using Izard's AFFEX system (Izard &
Doughesty, 1980), which identifies 10 facia)
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expressions (i.e., joy, interest, sadness,
anger, surprise, contempt, fear, shame/shy-
ness/guilt, distress, and disgust} as well as
blends of facial expressions. The infants’ be-
havior was coded using the Infant Regula-
tory Scoring System {IRSS; Tronick & Wein-
berg, 1990; see Weinberg & Tronick, 1994,
for details). This system codes the infant’s
direction of gaze {look at mother, look at ob-
jects, and scans),! vocalizations {neutral/pos-
itive, fussy, and crying), pick-me-up ges-
tures, other gestural signals (one hand
pointing or reaching toward mother, leaning
toward mother, touching the mother), self-
comforting (mouthing a body part or object),
distancing (escaping by turning and twisting
in seat), and autonomic stress indicators
(spitting up, hiccuping). The gaze and vo-
calization codes are mutuvally exclusive,
whereas the other codes can co-oceur, Fur-
thermore, it should be noted that mothers
are instructed not to use toys or pacifying
objects during the Face-to-Face Still-Face
Paradigm. Therefore, the code of look at ob-
jects tefers to the infant looking at objects
inherent to the face-to-face setting, such as
the infant chair or strap, or the infant’s or
mother’s clothing.

The coding was done by several coders
from videotapes using 1l-sec time intervals.
One coder scored the infants’ direction of
gaze, another vocalizations and gestures,
and a third self-comforting, distancing, and
autonomic stress indicators. In addition, two
coders, who had been trained with Izard's
training tapes and manuals, coded the in-
fants’ AFFEX facial expressions indepen-
dently of the IRSS codes. A digital time dis-
play was used to track the intervals. This
produced an absolute frequency count of the
behaviors and facial expressions and main-
tained their temporal sequence to within a
l-sec interval. Tapes were run at normal
speed, although they were frequently
stopped or run in slow motion to accurately
determine the beginning and ending of
shifts in infant behavior.

Coders were aware of the face-to-face
conditions. Although it would have been
possible to mask the mother’s side of the
screen, this approach was not used because
coders were able to track the conditions by
looking at the time display recorded on the
tapes. Furthermore, although in the majority
of codes the tapes were coded with the

! Looking at objects was coded if the

sound off, coders scoring infant vocalizations
and autonomic stress indicators were able to
track the conditions by listening to the moth-
ers’ vocalizations. Coders, however, were
unaware of the study’s hypotheses. Further-
more, as noted by Melson and Fogel (1982),
the independent multiple coder approach
employed in this study is unlikely to result
in consistent bias. Frequent interrater reli-
ability checks also ensured that coders re-
mained unbiased and reliable.

Reliability.—To assess interobserver
reliability, 20% of the first play, still-face,
and reunion episodes were selected ran-
domly and recoded independently by a dif-
forent coder. Reliability was determined in
two ways. First, following the procedure es-
tablished by Cohn and Tronick (1887),
agreement was defined as both coders scor-
ing the same IRSS or AFFEX code in the
same l-sec interval. This is an extremely
slringent criterion requiring agreement by
code and time. For example, lack of agree-
ment can oceur because the two coders code
different behaviors or facial expressions in
the same second or because they chose the
same code but disagreed as to the exact sec-
ond in which it occurred. Reliability was cal-
culated using the formula agreements/
(agreements + disagreements). The number
of times both coders agreed a code did not
occur, a number likely to inflate the agree-
ment, was not considered in this calculation.
Reliability was calculated for each IRSS
code and for the AFFEX codes of joy, inter-
est, sedness, and anger. The AFFEX-coded
facial expressions of surprise, fear, disgust,
distress, contempt, shame, and positive and
negative blends occurred 1% of the time or
less and were excluded from analysis. Mean
agreement for each IRSS and AFFEX code
is presented in Tables 1 and 2. Second, Co-
hen’s kappas (Cohen, 1860; see also Cie-
chetti & Feinstein, 1990), a statistic that cor-
rects for chance agreement, were calculated
for categories with mutually exclusive codes
(i.e., AFFEX facial expressions, gaze, and
vocalizations). Mean kappas for AFFEX fa-
cial expressions, gaze, and vocalizations
were .77, .82, and 76, respectively. These
kappas are similar to those reported by other
researchers (Toda & Fogel, 1993).

Coding of heart rate.—~The analog ECG
signal (from the audio channel of the video-
tape) was fed into a custom designed inter-

infant looked at an object for 2 sec or more. This

coding criterion was used in order to distinguish between sustained object engogement and
scanning of the environment, which was defined as Jooking ot something for less than 2 sec.
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TABLE 1

MEAN PROPORTIONS (MP), STANDARD DeviaTions (SD),
THE AFFEX-CoDED Facial EXPRESSIONS oF joy, IN

AND NUMBER OF INFANTS (N) WHO DispLAYED
TEREST, SADNESS, AND ANGER DURING PLAY 1,

THE SYILL-FACE, AND REUNION PLAY

Pray } StiLr-Face REUNION PLAY
Faciat. EXPRESSION l\_{IP SD N MP 5D N MP sD N F
Joy {89) i 2Ba 22 45 .06b .09 37 3% 25 47 30.30%+
Interest (.95) .

Sadness (.82) .

Bla 22 50 T2 .24 50  .5lc A5 50 17.33%+

wen 02 01 8 05 12 2z .03 .06 22 6.33%
Anger (88} .o 028 07 1 07 27 28 07 .15

22 3.91*

Nove —AFFEX codes are mutually exclusive. Mean intereater reliabili
Mean proportions with different letters differ significantly at p < .05.

*p < 05,
o< 0}

face box. This interface box electronically
calculated the time between adjacent R-
waves of ECG and generated a signa! whose
voltage was proportional to the inter-R-wave
interval. This signal was then digitized by
computer (using a DataTranslation DT2821
A/D board) and reconverted into inter-beat-
interval (IBI) values measured in millisec-
onds’ Sequential IBIs were used to caleulate
heart rate (HR) values. The HR values were
then analyzed with MXEdit Vagal Tone (V1)
Software, and VT estimates were computed
for 10-sec epochs across the entire duration
o ‘esch '6f the ‘episodes of the Face-to-Face
Still-Face Paradigm (for details see Lester et
al., 1990}

ty for each AFFEX eode is in parentheses.

Internal Validity and Manipulation Check

Following Cohn and Elmore (1988) and
Toda and Fogel (1993), a manipulation
check was carried out on the mothers’ be-
havior during the still-face episode to deter-
mine whether the mothers complied with
the instructions for maintaining a still-face.
Eighteen mothers smiled during the still-
face for = total of 108 sec or a total of 1.8% of
all the still-face data. As in Toda and Fogel’s
study, these smiles lasted an average of 6
sec. Furthermore, as in Cohn and Elmore’s
work, the percentage of time that the moth-
ers smiled during the still-face was signi-
ficantly less than in the Play 1 or reunion
episodes (see Table 1}). These results dem-

TABLE 2

MEaN PROPORTIONS (MP), STANDARD DEVIATIONS (SD), AND NUMBER OF INFANTS {N) WHo DisrLayeED
EacH IRS5-CopED BEHAVIOR DURING PLAY 1, THE 5T1LL-FACE, AND REUNION PLAY

Pray 1 Stii-Face  REUNION PLay

BEHAVIOR MP 8D N MP SD N MP SD N F
Look at Mother {87) ..o, 3% .25 50 .24b .15 50 53¢ .25 50 33.41%*
Look at Objects {(98) ... 423 23 50 .50a 21 50 .30h 24 46 14.43%
Seans (.92) i smmn s sessnnn Jd8a (11 50 24b 12 B0 lde .10 50 14.63%*
Neutral/Positive Voenlizations ((75) LDBa 13 42 052 06 37 .18b 18 43 2].55%*
Fussy Vocalizations (81} .ocvveone 05a 11 19 07¢ .13 23 .10b .34 31 3.85+
Crying (TT) o nnicrensonns - 00a 0] 1 0la 04 3 06h 20 7 508+
Pick-Me-Up Gesture {.77) woovvorvoomseranr Ola .03 5 04b 07 22 .04b .10 12 306*
Gestural Signals (77) e, v A8z 19 41 082 (11 42 28h 23 48 10.87%«
Mouthing Body Part {1.00) .. 04 08 15 02 068 19 05 13 17 237
Mouthing Object (.96) ......... 05 10 18 03 08 15 .04 .08 10 1.03
Distancing/Escape {(91) ... Ola

Autonomic Stress Indicators (780)“

03 12 03b 08 19 03b .08 15 3.18*
............. Dla 03 13 04b 08 21 .03 08 16 3098+

Note —The categories Look at Mother, Look at Obj

* < 05,
**p< 06

ects, pnd Scans are mutually exclusive, The other behuvioral
categories can co-occur with Lok at Mother, Look at Objects,

reliohility for each IRSS code is in parentheses. Mean propertions

and Scans, and with each other. Mean interrater
with different letters differ significantly at p < 05
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onstrate the effectiveness of the still-face
manipulation.

Results

Specificity of AFFEX-Coded Facial
Expressions by Condition

To evaluate the specificity of the
AFFEX-coded facial expressions and IRS5-
coded behaviors by condition, a repeated-
measures, one-way ANOVA with episodes
as repeated measures was carried out. Post-
hoc tests were further used to explore sig-
nificant findings. As can be seen in Table 1,
there were main effects of episode for the
AFFEX facial expressions of joy, interest,
sadness, and anger. Facial expressions of joy
oceurred significantly more during the two
play episodes than during the still-face and
significantly more during the reunion epi-
sode than the first play. Facial expressions
of interest occurred frequently in all three
conditions but were most likely to occur dur-
ing the still-face. Facial expressions of sad-
ness and anger were unlikely to occur dur-
ing the first play. Sad and angry facial
expressions, however, increased signifi-
cantly in the still-face and remained at this
higher level during the reunion episode.
There was no significant difference in the
incidence of sadness and anger facial expres-
sions during the still-face and reunion epi-
sodes. These data indicate that infants in-
hibit facial expressions of joy and. display
facial expressions of sadness and anger
when their mothers act in an unresponsive
manner. The data further indicate that they
respond with a rebounding of facial expres-
sions of joy above the “baseline’ level of the
first play episode but not a decrease in facial
expressions of sadness and anger when the
mothers resume normal interactive be-
havior.

Specificity of IRSS-coded Behaviors by
Condition
Nearly all the IR$S-coded behaviors, in-
cluding the different types of gaze, vocaliza-
tions, gestures, distancing, and autonomic
stress indicators, were differentially distrib-
uted among the conditions of play 1, still-
face, and reunion (see Table 2). In terms of
gaze, the infants were least likely to look at
the mother during the stllface and most
_likely to look at her during the reunion epi-
" sode. The infants were equally likely to look
at obiects during the first play and still-face
episodes. The incidence of looking at ob-
jects, however, dropped significantly during
the reunion episode. Finally, the infants were
most likely to sean during the still-face and

jeast likely to scan during the reunion epi-
sode. Thus the infants looked less at the mother
during the still-face and spent a considerable
amount of time looking at objects and scan-
ning, During the reunion episode, there was a
rebound of looking &t the mother above the
“baseline” level observed in the first play.
At the same time, looking at objects and
scanning decreased to their lowest levels.

The infants displayed more IRS8S-coded
hehaviors communicating a negative evalua-
tion of the interaction in the reunion episode
than in the other two episodes. Fussy vocal-
izations and crying were most likely to occur
during the reunion episode. Furthermore,
pick-me-up gestures, attempts at physically
distancing the self by turning and twisting
in the seat, and autonomic stress indicators
were unlikely to occur during the first play,
but increased significantly during the still-
face and remained at this higher level during
the reunion episode. There were no signifi-
cant differences in the incidence of these be-
haviors during the still-face and reunion epi-
sades.

The infants also displayed more IRSS-
coded behaviors communicating a positive
evaluation of the interaction in the reunion
episode than in the other two episodes. Neu-
tral/positive vocalizations and gestures other
than pick-me-ups were significantly more
likely to occur during the reunion episode
than during either the first play or the still-
face. Neutral/positive vocalizations and ges-
tures were equally likely to occur during the
first play and the still-face. These data indi-
cate that the infants displayed a mixed pat-
tern of positive and negative IRSS-coded be-
haviors during the reunion episode that was
not cbserved in either the first play or the
still-{ace.

Specificity of Heart Rate by Condition

To evaluate the specificity of heart rate
and vagal tone by condition, a repeated-
measures, one-way ANOVA with episodes
as repeated measures was carried out. The
results demonstrated main effects for both
heart rate (F = 43.26, df = 88,2) and vagal
tone (F = 10.67, df = 88,2) by episode. Spe-
cifically, as shown in Table 3, heart rate was
significantly higher and vagal tone was sig-
nificantly lower in the still-face episode than
in either the first play or reunion episodes,
which did not differ from one another.

Discussion

The hypothesis that there would be spe-
cific relations between the infants’ affective
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TABLE 3

HEART RATE AND Vacal TONE BY EPISODES OF THE
FACE-TO-I'ACE STILL-FACE PARADIGM

Play 1 Still-Face Reunion Play
Heart rate ....... 138201 143.88b 13391
Vagal tone ....vri.e. 3.165a 3.034b 32372

NoTe —Mean values with the same letter do not differ significantly
{p < 05) from one enother using the Dunean Range Test. The critical
ranges for the heart rate and vagoe} tone data were 1.243 and 0889, respec-

tively.

displays measured by AFFEX facial expres-
sions and IRSS behaviors and the episodes
of the Face-to-Face Still-Face Paradigm was
supported. The infants’ affective displays
were specifically related to the interactive
event the infant was experiencing. During
the first play episode, the infanis were gen-
erally positive and showed little negative af-
fect. During the still-face episcde, as com-
pared to the first play episode, the infants
displayed significantly fewer facial expres-
sions of joy and looked less at their mother.
They also showed significantly moze facial
expressions of interest. This is consistent
with tesearch by Toda and Fopel (1983)
showing that 6-month-old infants react to the
still-face with reduced smiling and gazing at
the mother and increases in neutral facial
expressions. The infants also showed sig-
nificantly more affective displays communi-
cating a negative evaluation of the mothers’
behavior during the still-face than the first
play. Facial expressions of sadness and
anger, scanning, pick-me-up gestures, dis-
tancing by twisting and turning in the seat,
and autonomic stress indicators such as hic-
cuping and spitting up were more likely to
occur during this episode than during the
first play. These data suggest that infants re-
act nepatively to their mother posing the
still-face, although there i
fussing and civing. Furthermore, the con-
~figtiration of increased facial expressions of
interest, decreased looking at the mother,
and high level of object engagement sug-
gests that focusing attention at something
other than the mother may be a form of dis-
traction, coping, and emotional regulation
employed by the infants during the still-face
{Brazelton, Koslowski, & Main, 1974; Gia-
nino & Tronick, 1988).

During the reunion episode, the infants
showed a different pattern of responses than
during the still-face. On the one hand, the
reunion episode, like the still-face, was char-
acterized by negative affective displays. The

elatively little

infants continued to show facial expressions
of sadness and anger, pick-me-up gestures,
distancing, and autonomic stress indicators
at levels not significantly different from
those observed in the stillface. The infants
were also significantly more likely to fuss
and cry in the r?wﬁﬂlﬂn—in-t}w"
still-facé These data are consistent with the
interpfetation in the literature of a carryover
effect of negative affect from the still-face to
the reunion episode and indicate that infant
negative affective states are not easily as-
supged by the resumption of maternal inter-
active behavior (Field et al., 1985; Fogel et
al., 1982; Tronick et al., 1978). It is also pos-
sible that the increase in fussiness and cry-
ing reflects the infants” expectation of ma-
ternal intervention to help regulate their
negative affect. vy [ (Eu

'l
[ “:E.’".H l.:‘c»"'\(!s
On the other hand, the reunion episode,
unlike the still-face, was also characterized
by positive affect. There was a rebound of
positive mother-oriented behaviors to levels
even higher than those observed in the first
play. Facial expressions ofjoy, locking at the
mother, neutral/positive vocalizations, end
gestural signals directed toward the mother
were all significantly more likely to oceur
during this episode than during either the
first play or the still-face. Moreover, the in-
fants were least likely to look at objects and
scan the laboratory environment during the
reunion episode. These data are consistent
with an interpretation that the infants wel-
comed the resumption of matemnal interac-
tive behavior.

These findings highlight the importance
of the reunion episode as a critical but much
neglected component of the Face-to-Face
Still-Face Paradigm. The hypothesis that in-
fants would display a mixed pattern of posi-
tive and negative affective displays during
the reunion episode that would not be ob-
served in the other two episodes was sup-
ported. The reunion episode was character-
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ized by a carryover of negative affect from
the stili-face, an increase in fussiness and
crying, and a rebound of positive affect. Why
might this emotional complexity manifest it-
self in this episode in particular? One possi-
bility is that maternal behavior was responsi-
ble for the infants’ reaction to the reunion
episode. Mayes {Mayes, Carter, Egger, &
Pajer, '1990) has suggested that some moth-
ers may not resume their usual interactive
style after the still-face. She found that moth-
ers who felt uncomfortable during the still-
face returned to the interaction with more
soothing comments. In previous research,
however, we found few changes in maternal
behavior between the first play and reunion
episodes (Weinberg, 1982). Further exami-
nation of this issue is needed,

Alternatively, the complexity of the in-
fant’s reaction to the reunion episode may
reflect the affective and dyadic regulatory
processes that take place in the mother-
infant interaction. Tronick and Cohn (1989)
have characterized normal interactions as a
sequence of dyadic matching states associ-
ated with positive affect and mismatching
states associated with negative affect. The
process of transforming mismatching states
into matching states has been labeled inter-
active reparation. ['rom this perspective, in-
fants experience positive and negative affect
even during well-coordinated interactions.
However, the predominant affect is positive
given the mother-infant dyad's capacity for
interactive reparation. During the still-face,
the infant is faced with an irreparable inter-
active error. Even after attempts to change
maternal behavior and repair the interaction,
the mother remains unresponsive. The inter-
active error continues, the reparation fails,
and, as a result, infant negative affect pre-
dominates. By contrast, in the reunion epi-
sode, the mother and infant can begin the
process of reparation, which, if successful,
leads to positive affect. However, infant neg-
ative affect is not easily assuaged during the
reunion episode because carryover effects
from the still-face make reparation difficult.
This difficult process of reparation is indi-
cated by the high incidence of fussing and
erying at levels higher than those observed
in the fArst play or the still-face. Thus the
complexity of the infants’ affective experi-
ence in the reunion episode reflects the dy-
ads’ attempt to renegotiate their typical in-
teraction and to cope with the negative intra-
and interpersonal aftermath of the still-face.

Relatedly, one could speculate that the
reunion episode arouses an emotional am-

bivalence in the infant. It is possible that
the infant has both a goal of repairing and
resuming the interaction and a goal of with-
drawing from the interaction as a result of
the mother’s behavior in the still-face. This
emotional ambivalence is reminiscent of
data reported by Campos, Emde, Gaens-
bauer, and Henderson (1975). They found
that infants express the widest range of af«

factive reactions and display the highest lev»}

els of smiling and sobering in response to
the departure of a stranger. Campos's find-
ings may be indicative of the infant’s con-
flicting goals to both interact with and with-
draw from the stranger.

The hypothesis that autonomic reactiv-
ity would reflect the predominant affective
state associated with each of the episodes
of the Face-to-Tace Still-Face Paradipm was
partially supported. The heart rate and vagal
tone data confirm the stressful nature of the
still-face episode. Heart rate went up and
vagal tone went down during the still-face
episode compared to the first play episode.
This pattern of autonomic reactivity indi-
cates that the infants experienced the still-
face as stressful and conforms to the primar-
ily negative affective displays observed
during the still-face. The heart rate and vagal

tone data during the reunion episode, how- -

ever, are not so easily interpreted. During
this episode, the infants’ heart rate and vagal
tone returned to the levals observed during
the first play episode. Were the affective dis-
plays similar in the first play and reunion
episodes, the data could be interpreted as
the infants’ heart rate and vagal tone re-
turning to nonstressful levels. However, the
AFTFEX facial expressions and IRSS behav-
jors displayed by the infants were very dif-
ferent in these two episodes. In the first
play, the infants were generally positive and
showed little negative affect. In the reunion
episode, the infants displayed a mixed pat-
tern of both positive and negative affect.

One interpretation of these data is that

expressed negative affect and autonomic
measures may not be tightly coupled. Gun-
nar {Gunnar, Mangelsdof, Larson, & Herts-
gaard, 1989) found dissociations between

behavioral and physiologic measures of

stress. The data reported here are consistent
with her interpretation that infants may not
be as physiologically stressed as their af
fective displays suggest. Thus, the data indi-
cate that, although the infants’ affective dis-
plays are specifically related to different
interactive events, their physiologic reac-

tions do not show the same level of specific- |
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ity. An alternative hypothesis is that positive

infant affect in response to the resumption

of maternal interactive behavior buffers the

infant against lingering stress and negative ’
affect, and that this buffering is indexed by

a return to nonstressful levels in antonomic

measures. In autonomic terms, this may rep-

resent a balancing of the regulatory input of
the parasympathetic and sympathetic 5ys-

tems (J. Kagan, personal communication).

This balancing would be consistent with the

hypothesis that infants experience strong

ambivalent emotions during the reunion ep-

isode.

In sum, the infants’ reactions to the epi-
sodes of the Face-to-Face..Stll-Fage Para-
digm evidenc@=specificity as well as com-
plexity in relation to the communicative and
interactive context of each episode. This
complexity is interpretable in terms of the
meaning of the events to the infant and the
communicative interactive process context
in which they are embedded. Thus, as we
have argued elsewhere (Weinberg & Tron-
ick, 1894; see also Fogel et al., 1992; Trevar-
then, 1977), the infants’ affective displays
form configurations that are related to the
infants’ affective states and to interactive
contexts.
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