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Infont preference for social stimylation thet included touch during o foce-tofuce
situation with an adult wos investigoted. Ten 1.5- to 3.5-month-old infants {M = 2.6,
3D = .6) participated in o within-subjects repeated-measures design. Two treafment
condifions were compared in an aiternated, countarbalanced order with eoch infant.
Under the touch irealment, the infant eye-contaet responses were followed by con-
finuous contingent odult smiling, cocing, and rubbing of the legs and feet, Under the
no-touch ireatment, the infant eye-contact responses were followed by contingent
adult smiling and cooing, but not by touching. The resulfs showed that, during the
touch condition, infants emittad mere eye contact and more smiles and vocalizetions,
and they spent less fime crying and protesting compared with ihe no-touch condiion.
The results demonstrated that a sociol stimulus compound that included touching the
infants funclioned as a more effective reinforcer for infant aye-contact behavior than
o stimulys compound that did not include touch.

Studies involving tactile stimulation of neonates and infants have reported im-
provements in growth, and in motor, cognitive, and social development follow-
ing touch interventions (see reviews by Field. 1980; Ottenbacher et al., 1987). In
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early infant development research, touch interventions have concentrated primar-
ily on the physical and pzrceptual development of high-risk infants, focusing on
the therapeutic applications of touch. Tronick (1989) suggested that touch can
regulate arousal, enhance proximity between mother and infant, and organize
and soothe the infant. Few studies, however, have been devoted to investigating
the effects of touch on infant social and emotional behavior in face-to-face
interaction.

Only recently has the role of caregiver touch in face-to-face interactions with
infants received attention (e.g., Gusella, Muir, & Tronick; 1988; Field et al._,
1995: Peldez-Nogueras, Field, Hossain, & Pickens, 1996; Stack & Muir, 1990,
1992; Tronick, Als, Adamson, Wise, & Brazelton, 1978). In some of these
studies, touch was used successfully to increase infants® social behaviors like
attention (eye contact) and positive affect (smiles and vocalizations) during face-
to-face interactions with their caregivers (Peldez-Nogueras et al,, 1996; Stack &
Muir, 1990, 1992). At the same time, negative effects of some types of touch,
like frequent poking and tickling, have been noted in the context of face-to-face
interactions by some investigators (Cohn, Campbeli, Matias, & Hopkins, 1990;
Cobn, Matias, Tronick, Connell, & Lyon-Ruth, 1986; Field, Healy, Goldstein,
& Guthertz, 1990; Peldez-Nogueras et al., 1995).

In early conditioning studies, tactile stimulation was used as part of a social re-
inforcer complex that included an adult smiling and making sounds (e.g., “tsk,
tsk™) contingent on infant vocalizations (e.g., Rheingold, Gewirtz, & Ross, 1959;
Weisberg, 1964). In those leamning studies, contingent adult stimulation was very
effective in reinforcing and maintaining the vocalizations of 3-month-old infants.
Touch stimulation, however. was minimal, discrete, and provided only for short
durations {1 s). For the most part, studies of mother—infant interaction have also
included tactile stimulation within 2 multimodal-modal composite, as it typ-
ically oceurs in natural settings. The effects of longer durations of touch stimula-
tion, within a multimodal compound stimuli during face-to-face interactions
have not been systematically implemented and assessed. Questions remain about
infant preferences for social stimulus complex that do, and do not, include touch
and about the reinforcing properties of adult touching during face-to-face interac-
tions with infants. For example, does social stimulation that includes touch
increase the infant’s affective and attentive responses during face-to-face interac-
tiops with adults more than social stimuiation that does not include touch?

Two procedures that have been very useful in studying the impact of touch on
mfant behaviors during face-to-face interaction with caregivers are the still-face
procedure (Stack & Muir, 1990, 1992) and the synchronized reinforcement pro-
cedure developed for this study. In the still-face situation, the mother’s behavior
is manipulated by having her adopt a stationary, expressionless pose (e.g.,
Gusella et al., 1988; Lamb, Morrison, & Maikin, 1987; Mayes & Carter, 1990;
Pelaez-Nogueras et al., 1995; Stack & Muir, 1990, 1992; Toda & Fogel, 1993).
These studies have shown that touch can reduce infants’ negative affect, modu-
late positive affect, and direct attention during touch-only interactions. Peldez-
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Nogueras et al. (1995) found that when mothers were asked to be facially
unresponsive, silent, and not to touch their infants during the stili-face episode,
infants displayed more grimacing and less smiling compared with periods of
normal interaction. When touch was reintroduced during the stili-face condition,
however, infants’ positive affect and attention increased.

Operant conditioning procedures have been very useful in determining in-
fants preferences for particular types of adult-contingent stimulation (se¢ review
i Gewirtz & Peldez-Nogueras, 1992). For the most part, operant procedures
have been used to investigate infants” preferences for visual aod auditory stimula-
tion (e.g., DeCasper & Prescott. 1984; Poulson & Nunes, 1988: Walion, Bower,
& Bower, 1993). Similar conditioning studies testing for tactile stimuli prefer-
ence are notably missing from the developmental literature. Touch preferences
and their rofe in regulating infants” behaviors and their interactions with care-
givers may be an important contributor 1o the area of infant social development,
In general, developmental research has demonstrated that some of the basic
principles for organizing behavior {¢.g., contingency, timing, synchrony) are an
essential component of mother—infant face-to-face interactions (e.g.. Fogel,
1988; Tromick & Cohn, 1989).

Synchronized Reinforcement Procedure

The synchronized reinforcement procedure developed for this study is a contin-
gency-based operant procedure that specifically allows the experimenter to com-
pare the reinforcing efficacy of different types of adult stimulation in maintaining
infant behavior. It permits a systematic comparison of the effects of dlffcrenl
adult compound stimuli {e.g., avditory. visual, tactile) aiternated during face-to-
face interactions. The procedure aflows the experimenter systematically to dem-
onstrate that caregiver touch can regulate infant state (attention) as well as
control infant positive affect (denoted by smiles and vocalizations). During ex-
tnction, in the absence of auditory stimuli and in the absence of changes in
maternal facial expressions, the rate of infant responses is expected to decrease,
thus, demonstrating a functional relation between the reinforcing tactile stimula-
tion and the infant behavior.

In this study we compared the effect of an adult stimulus compound treatment
that included touch with the effect of an adult stimulus compound treatrent that
did not include touch (only auditory and visual stimuli) on infant behavior during
face-to-face interactions. To ascertain the importance of touch in maintaining and

mcreasing attention and positive affect of 3-month-old infants, two hypotheses
were tested:

1. Infants would engage in more eye contact with ap adult who provides
contingent (synchronized) tactile stimulation in addition to smiling and coo-
ing than when the same adult provides smiles and cooing but does not touch
the infants.

2. Infants would show more positive affect {smiles and vocalizations) and less
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negative affect (protesting and crying) resulting from contingent stimulation
involving touch compared with contingent stimulation involving visual and
auditory stimuli but not touching.

METHOD

Participants

Participants were 10 full-term infants, 6 boys and 4 girls, who ranged in age from
1.5 t0 3.3 months (M = 2.6, $D = .6) at the start of the study. All infants were
healthy at birth and at the time of testing. Criteria for inclusion were that they
were more than 37 weeks gestational age and that they had no physical or mental
disability. The mothers of these infants were low socioeconomic starus. pri-
miparous African American (N = 7) and Hispanic (N = 3) unmarried adoles-
cents. Three infants were discontinued from the study, two because of illness and
one because of numerous absences.

Participants were recruited from an iofant nursery where full-time day care
was provided. The nursery was housed in a vocational educarion center attended
by the infants” mothers. The dayv-care nursery was brightly decorated and
equipped with toys. swings. and a crawling structure. There was one caregiver
for every two infants. These caregivers provided frequent touching to the infants.
In addition, mothers were required to visit the nursery daily to interact with their
mfants and 1o feed and change the infant’s diaper.

Setting and Apparatus

Daily sessions were conducted in a testing room next to the infant nursery. Each
participant was seated in an infant seat, located on a table top, with his or her face
approximately 20 in. from the experimenter’s face. Two video cameras recorded
the sessjons. One camera was focused on the infant; the other was focused on the
experimenter. The cameras, connected via a special-effects generator to a video
recorder, aiso provided 2 split-screen image on a monitor. The time—datc genera-
tor timed the duration of each conditioning period, which was visible on the
monitor, and facilitated subsequent coding.

Design and Procedure

A within-participants, alternating-treatments (ABA, BAB) design was used.
Synchronous reinforcement situation was used for both treatments {touch and no
touch). The term “synchronous reinforcement™ describes the method esed here in
which the onset and offset of the adult stimulation is controlled by the enset and
offset of the infant eye-contact response.

Each daily session consisted of three 2-min periods separated by a 30-s
interperiod interval. During the interperiod interval, the infant was turned away
from the experimenter, rocked and entertained with a toy by a research assistant.
All infants were awake and alert with the same arousal Jevel at the beginning of
cach session. Participants were randomly assigned to either an ABA or BAB



TOUCH EFFECTS ON INFANT BEHAVIOR 203

order for the first session of this study. The touch (A) and no-touch (B) treat-
ments were altemated across the three periods of a session, thus, counterbalanc-
ing for order of treatment presentation. An entire session lasted 8 min.

Touch Treatment. During this conditioning treatment, each time the infant
made eye contact, the experimenter respoaded contingently by smiling, vocaliz-
ing, and rubbing rthythmically both of the infant’s legs and feet wsing the five
fingers of both of her hands. Deep, but gentle pressure was applied in slow
circwdar motions at a rate of approximately one circular rub per second. The
remforcing stimulation occurred for as long as the infant was making eye con-
tact. within the Z2-min (maximum) period of a treatment.

No-Touch Treatment. Each time the infant made eye contact with the experi-
menter, the experimenter responded contingently by smiling and coving to the
infant, but no touch was provided. This stimulation occurred also for the duration
of the infant’s eye-contact response.

Under both treatment conditions, as soon as the infant looked away from the
experimenter’s eyes, the experimenter stopped providing stimulation, but contin-
ued looking at the infant with a neutral face. The treatment stimulation was
reinstated wher the infant again emitted the eye-contact response.

The total number of sessions on the first phase varied across participants from
810 17 (M = 12, §D = 3), and the total number of cornditioning periods ranged
from 24 to 50 (M = 35, SI» = 9.1). Sessions were discontinued when the
participant was unable to continue in the project because of iliness or chronic

absence (N = 3). A session was also lerrninated carly if the infact cried for 30
consecutive s.

Extinction. To test if the adult stimulation was actually functioning as a
reinforcer for infant behavior, an extinction phase was implemented in a subsam-
ple of two participants (sec Figure 2} against which the cffects of the experimen-
tal conditions could be compared. Extinction consisted of withdrawal of stimula-
tion. During an extinction session the experimenier maintained a neutral face and
provided no auditory or tactile stimulation throughout the three 2-min periods
also separated by 30-s interperiod intervals. Participant 8 received 8 extinction
periods after 25 conditioning periods, and participant 5 received 8 extinction
pertods after 50 conditioning periods.

For control purposes, the experimenter’s contingent stimulation was mon-
ttored and coded. In addition, an observer intermittently checked the interacting
expenimenter (0 -insurc that the facial expressions (smiling), vocalizations (coo-
ing), and sitting position were the same in both treatments and across sessions.

Behavior Coding

Infant behaviors were coded from the videotapes using a laptop computer, The
behaviors were coded continuously, and the computer output featvred a second-
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by-second listing of behaviors and a matrix of the percentage time that the
behaviors occurred (Guthertz & Field, 1989). The infants” behaviors coded in-
cluded: (1) eye contact; (2) positive affect (smiling and vocalizing); and (3)
negative affect (grimacing and crying). An eve-contact response was coded if the
infant visually fixated the experimenter’s eyes. Positive affect responses were
coded if the infant smiled (i.c., the infant’s mouth was “upturned,” whether the
mouth was open or closed) or the infant emitted a vocalization not in the context
of fussing or crying. Finally, negative affect responses were coded if the infant
grimaced (i.c., the infant’s mouth was turned down), cried, or fussed,

Observer Reliabitity
Two independent observers were trained to achieve high reliability (r = .90}
with an experienced observer on every response category. Reliability of the
behavior measures was determined on all data of four randomly selected partici-
pants (40% of the sample). Bach observer coded the amount of time infants
engaged in cach response category. Primary and secondary observer scores were
correlated using a separate Pearson-product moment correlation for each re-
sponse category. The interobserver agreement on infant bebavior, reliable at p <
001 for each response measure, was r = .98 for infant cye contact (total periods
analyzed = 177), r = .82 for infant positive affect {tota! periods = 122), and r =
.97 for infant negative affect (total periods = 122). Kappa coefficients were also
computed (Bakeman & Gottman, 1986; Bartko & Carpenter, 1976) for each
dependent measure. Interobserver reliability cocfficients ranged from k = .79 to
LG (M = .90) for eye contact and from k = .71 to 1.0 (M = .89) for affect.
To assess the reliability of the primary experimenter’s stimulation (i.e., smiles
and coos} across treatment conditions, an experimenter viewed only the experi-
menter portion of the {split-screen) video tape for 40% of the sample. The
primary experimenter’s behaviors were coded on each of two factors: {1) inten-
sity of smiles (i.e., slight, moderate. or broad), (2) volume of coos (i.e., soft,
moderate, leud). Scores on cach factor were compared across treatments vsing
chi-square tests. No differences in experimenter’s smiles and coos between the
Touch and No-touch treatments were found.

RESULTS

The dependent measures were the percentage of observation time infants en-
gaged in eye contact. positive affect, and negative affect responses. Infants
obtained two percentage scores per session {one for touch treatment and one for
no-touch treatment) for each of these three response categories,

Because the number of sessjons varied across subjects. only the first 10
sessions for each participant were used in the group amalyses. The percentage-
scores data {or eye contact were analyzed vis a 2 (Treatment) X 2 (Treatment
orders) X 10 {Sessions) repeated-measures ANOVA.
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A main effect of treatments reveuled that the mean percentage of time in-
fants made eye contact was significantly greater during the touch treatment, M
= 30.9%, SD = 19.2, than during the no-tonch treatment, M = 53.4%. SD
= 27. 1, F(1,234) = 112.2, p < .001. A significant change across sessions
for infant eye-contact response, F(9, 234) = 4.23, p < 001, was observed,
suggesting a cumulative response cffect over time under both treatments. No
Treatment X Session interaction or treatment-order effecis (ABA vs BAB)
were noted.

Figures 1 and 2 present complete individual data plots showing the percentage
of time cach of the 10 infants made eye contact across periods as a function of
treatment condition. Single-subject data suggest that 6 of the 10 infants learned
very rapidly (within the first few treatment periods) to respond differentiaily 1o
the two treatments. Three participants took longer (range = 5-12 periods) and
only one failed to respond differentially (see Figure 1),

In addition o the analyses of the group data. individual eye-contact means on
periods were analyzed separaicly using data from all sessions {rather than only
from the first 10} for each infant. Individual repeated-measures ANOVAs on
Treatment X Session were conducted. Percentage of cye contact was again
significantly greater under the touch than the no-touch treatment for 9 out of the
10 participants (see Tables 1 and 2).

Positive and Negative Affect

Separate ANOVAs were also run for positive and negative affect with scores for
the first 10 sessions. The mean percentage of time infants emitted smiles and
vocalizations (denoting positive affect) across sessions was significantly greater
during the touch, M = 48.6, SD = 24.6, than under the no-touch treatment, M =
16.2, 8D = 16.1; F(1,234) = 169.4, p < .001. A Treatmem X Session interac-
tion effect was also found for positive affect scores, F{9,234) = 1.91. p < .05,
suggesting that, over the first 10 sessions, the effects of the touch condition for
positive affect increased.

A significant main effect was also found for negative affect. The mean per-
centage of time infants emitted cries and protests (denoting negative affect) for
the first 10 sessions was greater for the no-touch, M = 24.0, S = 27 3. than for
the wuch treatment, M = 3.0, SD = 7.9; F(1,234) = 85.6, p << .001. Neither
session nor Treatment X Session interaction effects were found significant for
negative-affect scores.

Thus, these group analyses’ results show that, when touch was added to the
stimulus complex, on average the infants emitted positive eXpressions a greater
percentage of the time than negative expressions. Positive and negative affect
data were also analyzed separately for each of the 10 infants, using data from all
(rather than only the first 10) sessions. The individual positive affect means were
significantly greater for the touch than the no-touch treatment for 9 of the 10
participants. At the same time the individual negative affect scores were signifi-
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TABLE 2
Moan Percentage of Infant Behavior During Touch
and No-Touch Conditions (M = 10]

Effect
Touch No-Touch ip}
Eve contact 80.90 53.40 Gawex
{SD} {19.20% {27.100
Positive affect 48.650 18.20 GEERE |*
(SO {24.60% {16.10)
Negative affect 3.00 24.00 Ghenr
{SD) {7.90 {27.30)
G = group effect; | = interaction effect.

*n < 05, **p < 01, "t*p < 005 wwenpn < 001,

cantly lower for the touch than for the no-touch treatment for 7 of the 10 infants
(Tabie 1).

Extinction. The two infant participants (S5 & $8) who received an extinction
phase showed a decrease of their ¢ye-conlact response. As shown in Figure 2, the
percentage of time that eye contact occurred for S5 and S8 was very low and
decreased to 0% during the last two to four extinction periods. At the same time,
infant protesting and crying were high during these pertods. However, when the
stimulation treatments were reintroduced in the last phase of the study for these
two infants, their eye contact and positive affect increased again. $8 was not able
to take part in the study any longer because of llngss and therefore was not able
to attain again clear differential responses between the two treaunents in the last
reconditioning phase of the study (see Figure 2).

DISCUSSION

Infants spent more time making eye contact, vocalizing, and smiling with the
adult experimenter during the touch treatment relative 10 the no-touch treatment.
Furthermore, adult stimulation that did not include touch increased infants’ nega-
tive affect responses. The results showed that a contingent social stimulus com-
pound that included touch during face-to-face interactions with infamts func-
tioned as a more effective reinforcer for infants’ eye-contact behavior than a
contingent social stimulus compound that did not inclizde touch.

The obtained effects were quite robust. With the exception of one interaction,
all significant tests achieved a probability of p < .001. Because we minimized
the potential sociodemographic confounds (by having a homogeneous sample),
the results can be considered representative for this particular population. How-
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Figure 2. Percentage of fime 53 ond 58 {who received the extinction phose) made eye
contact across periods as a function of treatment condition (Touch, No-Touch, Exfinction).
ever, given this homogeneity of participants. the results may be limited n gener-
alizability.

The study presented here contributes 10 the existing literature on mother—
infant interactions by providing a reliable procedure {(and measure) that aliows
researchers to determine which stimulation is preferred by the infant during face-
to-face interactions. The conditioning procedure permits assessment of infants’
responses to different social compound stimuli, a2 measure which researchers
could ideally use as an online indicator of how infants are responding to interven-
tion procedures. In the synchronous reinforcement situation during face-to-face
interaction an infant can regulate the amount of stimulation provided by the
adult. An infant could onfy obtain and maintain stimulation (¢.g-, touch, cooing,
and smiles) by sustaining eye contact with the experimenter. The way for an
infant to avoid or terminate the adult stimulation was to gaze away from the
experimenter’s eyes. This operant learning provides an effective means by which
to study and determine infant preferences for a variery of social stimuli.

Individual differences and behavior variability were expected and found. Our
theoretical assumption is that the imterindividual differences observed in the
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operant level of eye contact and positive affect may be partially accounted for by
Jdifferent histories of interaction between mother and infant and the self-
regulatory behaviors of the infamt. Clearly, whereas some infants had a more
stable pattern of responses to contingent stimulation, most infants demonstrated
differential responses to the two treatments Very rapidly. Implementation of
treatment was continued for several additional sessions in an atteropt to reach
stability of the response pattern. Stability across periods, however, was not
observed in every participant. For the most part. preferences for the touch treat-
ment began to show between the second and fifth treatment periods where the
larger effect occurred. Conceivably, these individual preferences for touch reflect
different thresholds for responding negatively (e.g., protesting emotionally) to
the absence or removal of touch, and in some cases they could have produced
different panerns of infant yc contact and variability among some of the scores.
Processes denoted by different infant ages could be another reason for this
variability in gaze, and in positive and negative hedonic state between infants
(Ellsworth, Muir, & Hains, 1993; Gusella, Muir, & Tronick, 198%).

In general, the infants in our study responded very positively to stimulation
that included touch. The panticipants in this study were not deprived and were
frequently touched during their interactions with the caregivers in the day-care
semting. During their routine visits to the day-care center. the mothers of these
infants touched and kissed their infants, often while interacting with them. How-
ever, even though our infants experienced ample human tactile contact while in
day care, we know litte about the touch they cxperienced in other settings. A
question not addressed by this study was the role of routine patterns of touch
stimulation experienced by infants in determining touch preferences.

Future research should also be directed toward jdentification of other potential
factors, such as infant’s history of mother—infant interaction, individual differ-
ences in thresholds for touch stimulation, and the nature of touch used that could
alter its effects. For example, it is reasonable to speculate that infants who are
touched often by their parents during interaction would show more positive affect
responses when touched by other adults than would infants who are less fre-
quently touched by their parents. Social stimulation effects may vary with differ-
ent infant thresholds for tactile stimulation. There may be infants who tolerate
touch and do not show preferences. On the other hand, some infants may require
more stimulation and others may require less. Social stimulation treatments that
are cffective for some infants should not necessarily be effective for all infants.
For example, a study of tactile/kinesthetic stimulation of full-term infants vsing
the same procedures that had been effective with preterm infants yielded ncgative
resuits, suggesting that full-term infants not only did not benefit from that tactile
stimulation but fared less well than the control group (Koniak-Green &
Ludington-Hoe. 1987). Findings with particular infants (e.g., infants of de-
pressed mothers) should not be generalized to all infants (Pelaez-Nogueras,
Field, Cigales, Gonzales, & Clasky, 1994).

Additional questions for future research on touch include: (a) Which parts of
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the body do infants prefer having touched (e.g., legs, arms, back, face)? (b)
which type of tactile stimulation is the more effective as a reinforcer (e.g.,
massage/rubbing or light stroking)?; (¢) How does touch compare with visaal
and/or auditory social stimuli as reinforcer of infant behaviors? (4) Do some
types of touch function as positive reinforcers for and other types of touch
function as aversive stimuli for various infant behaviors?; (d) How does the
infants” history of experiences with touch affect their response patterns in new
and different contexts?

The behavior young infants display is a crucial aspect of their interaction with
adults in their environment. Indeed, it may be the primary mode of communica-
tion with their caregivers. Hence. it is of utmost imporntance that caregivers leamn
how 10 interact with their infants and leam to interpret their reactions to touch.
More importantly, what infants ray benefit from most are interventions and
tactife stimulation that are individually tailored. To provide such a procedure,
future research must first assess each infant’s responses to different types and
intensities of tactile stimulation, before a formal intervention is recommended to
be implemented by parents and caregivers.

In sum, the type of stimulation that involves touch during face-to-face interac-
tions necds to be researched further. Although short-term positive effects were
achieved in our study, and the synchronized reinforcement procedure permined
the investigator to receive feedback from the infants indicating their preferences
for the social/tactile treatment, to determine the more prolonged positive effects,
long-term assessments and implementation of these interventions are recom-
mended.
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