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Abstract

Objective This study examined mothers’ and fathers’ use of child-directed touch in the postanes-

thesia care unit. Methods In all, 142 mothers and 112 fathers of 143 children aged 2–11 years

undergoing outpatient surgery participated. Parent touch (instrumental, empathic) and child dis-

tress were coded. Mothers’ and fathers’ rates of touch were compared, and interrelations between

touch and child distress were examined (overall and sequentially). Results The proportion of

mothers and fathers who used touch did not differ, but mothers’ rates of touch were higher than fa-

thers’. Parental instrumental touch and mothers embracing touch were positively correlated with

children’s distress. Mothers were more likely to use embracing touch in response to children’s

distress than at any other time. Conclusions Results point to potential differences in mothers’

and fathers’ roles in the postoperative setting, and potentially different functions of touch. Results

suggest that mothers may provide embracing touch to soothe or prevent children’s distress.

Key words: adjustment; children; fatherhood; motherhood; parenting; parents.

The call for family-centered care has drawn attention
to the role of parents in children’s adjustment in medi-
cal contexts (Piira, Sugiura, Champion, Donnelly, &
Cole, 2005). Although research on the influence of
discrete parent behavior on children’s distress and
coping during medical procedures has led to a number
of clinically relevant findings (Chorney et al., 2009;
Martin, Chorney, Cohen, & Kain, 2013), the vast ma-
jority of this research focuses on parents’ verbaliza-
tions (e.g., Blount, Devine, Cheng, Simons, &
Hayutin, 2008; Chorney et al., 2009; Martin et al.,
2013; McMurtry, Chambers, McGrath, & Asp,
2010). Surprisingly little research has extended the
study of parental influences to the domain of nonver-
bal behaviors.

Touch is a particularly relevant nonverbal behavior
because of its frequent use in close relationships, such

as that of a parent and child. The differential functions
of touch are numerous (Gallace & Spence, 2010). In
parent–child interactions, touch often includes an in-
strumental intent in the performance of certain tasks
(e.g., dressing a child), but can also hold a strong com-
municative intent (e.g., empathic touch to soothe or
support a child; Hertenstein, Verkamp, Kerestes, &
Holmes, 2006). In some cases, it appears that touch
can convey emotion as reliably as facial expressions
and verbalizations (Elfenbein & Nalini, 2002;
Hertenstein, Keltner, App, Bulleit, & Jaskolka, 2006).
Moreover, empathic touch has been found to mean-
ingfully influence physiological and emotional reac-
tions in daily life (Gallace & Spence, 2010). For
example, touch from a romantic partner contributes
to reductions in heart rate and cortisol in anticipation
of stress, above and beyond the effects of verbal
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support alone (Ditzen et al., 2007; Grewen, Anderson,
Girdler, & Light, 2003). In infants and children, re-
search from diverse fields has demonstrated that par-
ent touch establishes infant’s feelings of security,
elicits positive emotions (e.g., smiling), and modulates
children’s emotions and distress behaviors (e.g., cry-
ing; Beider & Moyer, 2007; Field, 2010; Hertenstein,
Verkamp, et al., 2006).

Despite accumulating evidence pointing to the rele-
vance of touch behaviors in modulating children’s
state emotions and behaviors, little research to date
has parsed out the influence of parent touch from the
broader range of parent behaviors on children’s dis-
tress and coping with medical procedures, where anxi-
ety and distress are common. In medical settings,
health care personnel commonly use instrumental
touch in providing patient care (e.g., changing dress-
ings). However, few studies have independently exam-
ined the ways in which parents use instrumental
touch, and how this touch relates to children’s dis-
tress. While well-known observational coding schemes
of adult–child interaction during medical procedures
code for the use of nonverbal behaviors such as touch,
the majority of these studies have examined touch as
part of composite codes rather than individually (e.g.,
child distress includes restraint, adult empathy in-
cludes verbal and nonverbal empathic behavior) (e.g.,
Blount et al., 1997; Chorney et al., 2009).

Studies that have examined empathic touch in med-
ical settings have had inconsistent findings. Whereas
numerous studies have demonstrated positive associa-
tions between parental empathic touch and infant dis-
tress in response to medical procedures (Cohen,
Bernard, McLelland, & MacLaren, 2005; Johnston
et al., 2014; Lisi, Campbell, Pillai-Riddell, Garfield, &
Greenberg, 2013), results of studies in older children
have been less conclusive (Peterson et al., 2007;
Vannorsdall, Dahlquist, Pendley, & Power, 2004).
For example, Vannorsdall and colleagues (2004) dem-
onstrated that soothing touch by nurses, but not par-
ents, was associated with less child distress during
lumbar punctures. Peterson and colleagues (2007)
found that while parents engaged in significantly more
empathic than instrumental touch during children’s
painful oncology procedures, empathic touch was not
related to children’s distress during the procedure.
Interestingly, parents’ empathic touch after the proce-
dure was positively related to children’s distress, sug-
gesting that parents may have used empathic touch in
response to children’s distress. Of note, most of the re-
search to date on empathic touch in medical contexts
has examined relations between overall rates of touch
and distress, but this research has been unable to iden-
tify whether children’s distress is more likely to elicit
parental empathic touch or to occur in response to em-
pathic touch. Investigating the temporality of this as-
sociation is an important first step in understanding

how parental nonverbal support behaviors function in
their relation to children’s distress in medical contexts.

Although a small number of studies have high-
lighted the seemingly important role that parental
touch plays in children’s distress in medical proce-
dures, little research has studied these associations dis-
tinctly in mothers and fathers. The broader parenting
literature points to gender differences in the ways that
parents use touch with their young children (Feldman,
Gordon, Schneiderman, Weisman, & Zagoory-
Sharon, 2010). For example, mothers appear to en-
gage more in affectionate contact with their infant
children than fathers, whereas fathers are more likely
to use proprioceptive (e.g., moving, orienting) or stim-
ulatory forms of touch (e.g., quick touches; Feldman
et al., 2010). These gender differences are important
because they may influence children’s emotional and
behavioral reactions in different ways. For example,
stroking, a common affectionate touch (i.e., more
commonly displayed by mothers), plays a stronger
role in eliciting infant children’s positive emotions and
modulating negative emotions than other types of
touch, such as poking or tickling (Peláez-Nogueras
et al., 1997). Thus, if parents differ in the ways they
touch their children, it is possible that this could influ-
ence children’s emotional and behavioral responses in
the face of distressing situations, such as medical
procedures.

Specific to pain and medical settings, several studies
have shown that mothers and fathers may respond dif-
ferently to their children in both experimental and ap-
plied studies (Goubert, Vervoort, De Ruddere, &
Crombez, 2012; Martin et al., 2013; Tourigny, Ward,
& Lepage, 2004). For example, mothers have been
found to use more verbal reassurance, helping, and
empathic behaviors than fathers after their children’s
surgery (Martin et al., 2013; Tourigny et al., 2004).
Yet, despite apparent differences in mothers’ and fa-
thers’ caretaking roles in both medical and nonmedi-
cal contexts (Moon & Hoffman, 2008; Tourigny
et al., 2004), it is not clear whether or how these dif-
ferences translate into parents’ differential use of
touch with their children in a medical setting, and
what impact these gender differences may have on
children’s distress behaviors.

This study examines mothers’ and fathers’ use of
touch, and the relation between touch and children’s
immediate recovery after outpatient surgery in the
postanesthesia care unit (PACU) where children experi-
ence high levels of pain, nausea, and other discomfort
(Fortier, MacLaren, Martin, Perret-Karimi, & Kain,
2009). The PACU setting is unique from other proce-
dural contexts in that children typically experience lon-
ger-term pain, are under the influence of multiple
medications, and remain in the setting for prolonged
periods. While some research has demonstrated that
parental presence appears to benefit children in the
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PACU (e.g., Fiorentini, 1993), little is known about the
specific patterns of parent–child interaction that sur-
round children’s postoperative distress (Chorney, Tan,
& Kain, 2013; Martin et al., 2013).

The first objective is to describe parents’ use of em-
pathic and instrumental touch. It is hypothesized that
mothers will use more empathic and instrumental
touch than fathers. The second objective is to examine
the associations between rates of parents’ touch and
children’s distress. It is hypothesized that parents’ em-
pathic and instrumental touch will be positively corre-
lated with children’s distress. The third objective is to
examine the temporal relations between parents’ em-
pathic touch and children’s distress. Specifically, we
will examine whether empathic touch appears to be
responsive to, or triggering of, children’s distress.
Based on the existing literature, it is plausible that par-
ent empathic touch is used most often in response to
children’s distress, perhaps in an attempt to calm them
(e.g., Hertenstein, Verkamp, et al., 2006).
Alternatively, it is possible that empathic touch may
be used in an attempt to prevent the occurrence of dis-
tress (e.g., Martin et al., 2013).

Method

Participants
Parents and children in this report were participants in
the Behavioral Interactions Perioperative Study (BIPS)
study, a large project examining the influence of par-
ent and care provider behaviors on children’s distress
and coping throughout the perioperative period
(Chorney & Kain, 2009; Chorney et al., 2012, 2013;
Martin et al., 2013). The current report is the first
from this sample to examine the interaction between
parents’ nonverbal behaviors and children’s distress,
and to separately examine and compare mothers’ and
fathers’ nonverbal behaviors in the PACU.

Parents of children who were scheduled for elective
outpatient surgery were recruited from a pediatric, ter-
tiary care academic medical center in the Northeastern
United States. Eligible participants were healthy chil-
dren between 2 and 11 years of age and were accom-
panied by one or both of their parents. Emergent
surgeries or surgeries requiring hospitalization were
excluded because of differences in experiences (i.e.,
time available to prepare) and length of stay in recov-
ery (i.e., many children who are hospitalized following
surgery stay in the PACU only briefly before being
transferred to the ward). Families were excluded if
children had a chronic illness or developmental delay,
or the parents did not speak English. Of the 836 po-
tential participants approached for the BIPS study,
485 declined. While the majority of potential partici-
pants did not provide a reason for nonparticipation,
of those that gave a reason, most indicated that the
study involved too much paperwork. Of the 351

children who participated in the BIPS study, coded
videotaped data were available for the 143 children
(M age¼4.74, SD¼2.30) and parents (142 mothers
and 112 fathers) in this report. For the remaining par-
ticipants, coded postoperative data were not available
because of participant withdrawal (n¼ 10), equipment
malfunctions (n¼30), children being placed in nonre-
cordable PACU beds or leaving the PACU too soon
(n¼ 38), or an inability to code behavioral data from
video collected (e.g., muffled or inaudible video;
n¼137). For the majority of participants in this re-
port, both parents were present with their child in the
PACU (N¼111; 78%). For 31 children (22%), only
mothers were present in the PACU, and for one child,
only the father was present (<1%).

Measures
The Child Behavior Coding System, Postanesthesia
Care Unit (CBCS-P; Chorney, Tan, Martin, Fortier, &
Kain, 2012) is a validated observational coding system
of parent, child, and care provider behaviors in the
PACU. For each code category (e.g., “empathic
touch”; “instrumental touch”), specific CBCS-P be-
havioral codes within the category are mutually ex-
haustive and exclusive (i.e., every behavior is coded,
but behaviors can only be represented by a single
code, such as no empathic touch, pat/rub touch, or
embracing touch). Codes included in the CBCS-P have
good-to-excellent interrater reliability, and good con-
current validity with commonly used measures of
child distress, such as practitioner pain ratings and an-
algesic use (Chorney et al., 2012). Only the parental
touch and child distress codes were used in this study.

Parental Touch
Five forms of parental touch are coded in the CBCS-P.
Two forms of touch are empathic (i.e., touch that is
meant to soothe or reassure), and three forms are in-
strumental (i.e., touch related to medical procedures
or that serves a nonmedical instrumental function).
Empathic touch codes included: (1) embracing touch
(i.e., rocking, holding, or laying in bed with the child;
longer episodes of touch that had meaningful dura-
tions), and (2) pat/rub touch (i.e., patting the hand or
head, rubbing the back, holding hands, or giving hugs
and kisses; short bouts of touch that were often time
limited). When embracing and pat/rub touch behav-
iors co-occurred, embracing touch codes took prece-
dence (e.g., holding a child and patting his or her hand
would be coded as embracing touch). Instrumental
touch codes included: (1) nonpainful medical or in-
strumental touch (i.e., touch involving medical devices
that are not potentially painful, or moving and/or ori-
enting the child for medical procedures or nonmedical
activities); (2) painful medical touch (i.e., touch to an
area that could cause the child pain); (3) restraint (i.e.,
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physical restraint of a distressed child to complete a
medical procedure or ensure his/her safety).

Child Distress
Based on theoretical and statistical associations be-
tween child distress behavioral codes, prior studies us-
ing the CBCS-P have derived nonverbal and verbal
child distress composite codes (Chorney et al., 2012;
Martin et al., 2013). Given significant, positive inter-
correlations between these composites in a prior study
using the CBCS-P (Martin et al., 2013) and conceptual
overlap in verbal and nonverbal distress behaviors, a
total child distress variable was derived for this study
(i.e., coded as present during any time in which a dis-
tress behavior occurred). Thus, the child distress vari-
able included behavioral codes for verbal pain, verbal
and nonverbal resistance, verbal and nonverbal re-
quests for support, verbal negative emotion, crying,
screaming, and guarding (i.e., holding and/or covering
a painful site).

Procedure
The research institution’s Human Investigation
Committee approved this study. Potential participants
were identified from a scheduled list of patients and
were contacted by phone and informed of the study 1–
7 days before their scheduled surgery. Parents who
were interested in participating provided informed
consent and completed demographic measures either
during a preadmission visit approximately 2 days be-
fore surgery or on the day of surgery. Parents provided
written consent, and children >5 years of age pro-
vided assent, on the day of a preoperative appoint-
ment that occurred 2–7 days before the child’s
surgery. During this appointment, families completed
demographic questionnaires and other self-report
measures for the larger study. Following surgery, chil-
dren and parents were transferred to the PACU and
were videotaped from first entry until discharge using
a set of cameras placed in the PACU. Parents and chil-
dren did not receive compensation for participation.

Coding Process
Video footage of families’ stay in the PACU was con-
verted into computer files and imported into Observer
XT Software for video coding. Two independent re-
search assistants (both with bachelor’s degrees in psy-
chology) coded three 5-min segments from videotape
(and thus had access to both nonverbal and verbal
content). These segments included: (1) the first 5 min
that the child was awake, (2) 5 min around the re-
moval of the intravenous catheter, and (3) a randomly
selected 5-min segment selected for child distress.
Coders used continuous timed-event coding methods
to record data, which allows for the coding of the
onset and offset of multiple behaviors. Coders

overlapped on a randomly selected 20% of the data to
allow for assessment of interrater reliability. Both
event-based (interrater agreement on the number and
order of coded events) and time-unit kappas (inter-
rater agreement on duration and timing of codes
(Bakeman, Quera, & Gnisci, 2009) are reported.
Kappas for touch were in the good to excellent range
(event-based: embracing¼ .73; pat/rub¼ .83; instru-
mental¼ .74; time-unit: embracing¼1.0; pat/
rub¼ .94; instrumental¼ .73). Kappas for children’s
distress were in the moderate to excellent range
(event-based¼ .65; time-unit¼ .92).

Data Analysis
Analyses were conducted using SPSS 21 (SPSS Inc.,
Chicago, IL) and Generalized Sequential Querier 5.1
(Bakeman & Quera, 1995). To account for differences
in the length of observation, all raw data were divided
by the number of seconds in the observation to gener-
ate a rate. Data did not meet assumptions for paramet-
ric testing, and thus, nonparametric statistics were
used. Median rates and the proportion of parents who
used each form of touch (based on the overall sample
of parents and only the parents using each form of
touch) are reported. In line with prior studies of touch
during painful medical procedures (Peterson et al.,
2007), and given the small proportion of parents that
used painful medical touch and restraint (see Table II),
these codes were combined with nonpainful medical
and instrumental touch to create an “instrumental
touch” composite. Chi-square analyses were used to
examine differences in the proportion of mothers and
fathers using each form of touch, and Mann–Whitney
tests were used to examine differences in mothers’ and
fathers’ rates of each form of touch. Spearman rank-
order correlations were used to examine associations
among rates of child distress and parental touch.

Time-window sequential analysis was used to fol-
low-up significant correlations between parental em-
pathic touch and children’s distress (i.e., whether the
presence of one behavior increases the probability that
another behavior will occur within a given time win-
dow; Chorney, Garcia, Berlin, Bakeman, & Kain,
2010; Yoder & Tapp, 2004). In this study, two sets of
sequential analyses were conducted: One examining
the likelihood of parental empathic touch occurring
within a 10-s window following any instance of child
distress (onset or maintenance), and the other examin-
ing the likelihood of child distress starting within a
10-s window following the onset of parental empathic
touch. In this way, we examine both child distress trig-
gering empathic touch, and empathic touch triggering
child distress. A Yule’s Q statistic was used to com-
pare the likelihood of the target behavior (either touch
or distress) occurring within the window to outside
this window. Yule’s Q values range from �1 to þ1,
with values closer to þ1 representing greater
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sequential probabilities (e.g., parental empathic touch
being more likely to occur in the window after child
distress than at any other time), and values closer to
�1 representing lesser sequential probabilities (e.g.,
parental empathic touch being less likely to occur in
the window after child distress than at any other
time). Yule’s Q values were computed for each par-
ent–child dyad that displayed both touch and distress
behaviors, and medians and interquartile ranges
(IQRs) of the Yule’s Q contingencies are reported. A
binomial test evaluated whether the proportion of pos-
itive and negative Yule’s Q values differed signifi-
cantly from what would be expected by chance
(i.e., 50%; Gottman, 1990).1

Results

Descriptive and Correlational Analyses
Demographic information for children and parents is
presented in Table I. Table II presents the proportion
and median rates of mothers’ and fathers’ touch, in-
cluding the individual touch behaviors as well as the
instrumental touch composite. Significantly more
mothers than fathers used embracing touch (v2¼3.90;
p¼ .05), but the proportion of mothers and fathers us-
ing pat/rub and instrumental touch did not signifi-
cantly differ (pat/rub touch: v2¼0.52; p¼ .47;
instrumental touch: v2¼ 2.74; p¼ .10). Fathers’ rates
of touch were significantly lower than mothers’ across
all three touch categories (embracing touch:
Z¼�2.64, p¼ .008; pat/rub touch: Z¼�3.50,
p< .001; instrumental touch: Z¼�4.50, p< .001).

Intercorrelations examined associations between
child distress and parental touch. Rates of child dis-
tress were significantly positively correlated with rates
of mothers’ embracing touch (rs¼ .42, p< .01), moth-
ers’ instrumental touch (rs¼ .22, p< .01), and fathers’
instrumental touch (rs¼ .66, p< .01). Associations be-
tween child distress and fathers embracing touch
(rs¼ .13), mothers pat/rub touch (rs¼ .06), and fathers
pat/rub touch (rs¼ .17) were nonsignificant.

Time-Window Sequential Analyses
The significant correlation between mothers’ embrac-
ing touch and children’s distress was followed-up us-
ing sequential analysis. The contingency examining
mothers’ embracing touch occurring during or after
child distress had a large positive effect size (n¼71,
median Q¼ .78, IQR¼1.67), indicating that mothers
were more likely to use embracing touch during or

after children’s distress than at any other time. Results
of the binomial test supported this assertion: The pro-
portion of dyads with positive contingencies (i.e.,
touch was more likely during or after child’s distress;
65%) was greater than would be expected by chance
(Z¼2.49, p¼ .017).

The contingency of child distress occurring follow-
ing mothers’ embracing touch had a large negative ef-
fect (n¼49, median Q¼�1.00, IQR¼ 1.80),
indicating that children were less likely to start ex-
hibiting distress in response to mothers’ embracing
touch than at any other time. However, contrary to
the descriptive analyses, results of the binomial test re-
vealed that the proportion of dyads with negative con-
tingencies (i.e., child distress was less likely to follow
embracing touch; 57%) was not different than would
be expected by chance (Z¼1.00, p¼ .39).

Discussion

This study examined mothers’ and fathers’ use of
child-directed empathic and instrumental touch in the
PACU, as well as overall and temporal associations
between parental touch and children’s postoperative
distress. In line with our primary hypotheses, there
were differences in mothers’ and fathers’ touch behav-
iors in the PACU. While mothers and fathers were
equally as likely to use brief pat/rub touch and instru-
mental touch, proportionately more mothers than fa-
thers used embracing touch. Additionally, mothers
demonstrated significantly higher rates of touch than

Table I. Summary of Demographics of Study Sample

Demographics N (%)

Child sex
Female 57 (40)
Male 56 (39)

Child ethnicity
Latino 11 (8)
Not Latino 62 (43)

Child race
White 99 (69)
Black 6 (4)
Native Hawaiian/Pacific Islander 1 (1)
More than one race 5 (3.5)

Parent education (years)
�12 21 (15)
13–16 53 (37)
�17 38 (27)

Parent income
�$20,000 6 (4)
$21–50,000 11 (8)
$51–80,000 25 (17)
$80–100,000 20 (14)
>$100,000 53 (37)

Type of surgery
Tonsillectomy and adenoidectomy 27 (19)
Myringotomy/ear tubes 3 (2)
Other 106 (74)

1 Of note, all analyses were conducted on the full sample (N¼ 143

families) and the subset of families where both parents were present

in the PACU (N¼ 111). The patterns and significance of the results

were consistent for both sets of analyses; thus, for parsimony, the re-

sults reported here are based on analyses conducted on the full

sample.
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fathers for all forms of touch. These findings are in
line with previous research, which has demonstrated
that while fathers tend to be present and engaged in
children’s postoperative care in the hospital (e.g., sup-
port behaviors), they engage in these behaviors at
lower rates and lower frequencies than mothers
(Martin et al., 2013; Tourigny et al., 2004).

The reason for the differences observed between
mothers’ and fathers’ use of parenting behaviors, such
as instrumental and empathic touch, is unclear. One
possible explanation is that fathers, although present
and active, may serve as secondary caregivers in hospi-
tal settings (Higham & Davies, 2013). This notion
bears further exploration given the growth of family-
centered care models in pediatric medical care. It re-
mains unclear whether the gender differences observed
in this study and other studies (Martin et al., 2013;
Tourigny et al., 2004) represent a natural transition
from everyday parenting roles (Moon & Hoffman,
2008) into a medical context, or whether they are in
some way imposed by a culture in hospitals that is
geared more toward mothers as primary caregivers
(Higham & Davies, 2013).

In line with Peterson and colleagues (2007), child
distress was positively associated with both mothers’
and fathers’ rates of instrumental touch, suggesting
that parents instrumentally assist in the PACU along-
side medical staff, and that this touch appears to be as-
sociated with children’s distress. Unfortunately, owing
to the low proportion of parents using painful medical
touch and restraint in this study, we were unable to
parse out the contexts surrounding this association
(e.g., medical procedures, pain, or other functions,
such as dressing changes).

Contrary to our expectations with regards to em-
pathic touch, only rates of mothers’ embracing touch,
and not pat/rub touch, demonstrated a positive associ-
ation with children’s distress. Time-window sequential
analyses revealed that mothers’ embracing touch was
more likely to occur in response to children’s distress
than at any other time, and that children were less
likely to exhibit distress in response to mothers’ em-
bracing touch than at any other time. This finding is
similar to previous literature examining the sequential
associations between parental verbal empathy and
child distress in the PACU (Chorney et al., 2013;
Martin et al., 2013). However, the results of this study
extend this research to the domain of nonverbal empa-
thy, suggesting that mothers’ embracing touch may
also play a role in preventing children from becoming
distressed. Further, when children are already exhibit-
ing distress behaviors, mothers appear to use embrac-
ing touch in response to this distress, likely in an
attempt to soothe them. Indeed, a growing body of lit-
erature has highlighted the distress-reducing, anxiety-
reducing, and soothing properties of touch (e.g.,
Gallace & Spence, 2010), and in particular maternalT
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touch in response to procedures that induce pain or
fear (e.g., Johnston et al., 2014).

Unlike parents’ verbal empathic behaviors, where
children are less likely to become distressed in response
to both mothers’ and fathers’ reassurance (Martin
et al., 2013), the results of this study suggest that there
may be a property of embracing touch that is unique to
mothers, as evidenced by the greater number of moth-
ers than fathers that used embracing touch, the higher
rates of embracing touch among mothers than fathers,
and the lack of an association between fathers embrac-
ing touch and children’s distress. It is worth emphasiz-
ing that the unequal number of mothers and fathers in
this study cannot explain these findings, as the pattern
of results remained consistent when “mother-only” and
“father-only” families were excluded from the analyses.
It is possible that these findings relate to fathers’ gen-
der-established role as the “secondary” caregiver when
the mother is present, although because only one
“father-only” family participated, we were unable to
explore this hypothesis.

In line with the accumulating evidence on the
soothing and regulatory properties of touch, the re-
sults of this study provide temporal evidence that is
suggestive of the distress-modulating properties of
mothers’ embracing touch. While there is ever-grow-
ing recognition of the role for parent–infant touch
practices in postnatal care (e.g., skin-to-skin or
“Kangaroo care”; Johnston et al., 2014), embracing
touch has much less frequently been emphasized as an
important parenting behavior in medical contexts for
children beyond infancy. The results of this study pro-
vide evidence that parents’ nonverbal empathic behav-
iors may continue to benefit older children in medical
settings. In particular, there is cause for further clinical
study, as these findings indicate that mothers’ use of
embracing touch, such as holding their children, may
be a natural means of preventing or alleviating chil-
dren’s distress behaviors in the postoperative setting.

It is of note that pat/rub touch was the most highly
used form of empathic touch for both mothers and fa-
thers, but was not correlated with children’s distress.
The lack of an association between pat/rub touch and
distress may speak to differential functions for em-
pathic forms of touch. Embracing touch, which in-
volves behaviors such as stroking and holding a child,
is typically of a longer duration and may have a more
nurturing quality than pat/rub touch, which is typi-
cally characterized by brief, time-limited bouts of
touch, such as patting the hand or giving a kiss. The
nurturing aspect of maternal touch may play a role in
establishing secure attachment styles between mothers
and infants (Weiss, Wilson, Hertenstein, & Campos,
2000), which is well-known to influence children’s
feelings of safety and security (Ainsworth, Blehar,
Waters, & Wall, 1978; Bowlby, 1973). Thus, in a
medical context, it may be that the nurturing

properties of embracing touch serve the intent of calm-
ing children and helping them feel secure. Time-win-
dow sequential analyses support the view of maternal
embracing touch as serving a soothing function and in-
tent (i.e., in advance of, or in response to, distress), yet
the function of pat/rub touch remains unclear. These
findings on the differences in types of empathic touch
may be useful in guiding parents in their use of em-
pathic touch in the PACU. Furthermore, clinicians are
urged to consider how medical settings may introduce
barriers to parents’ capacity to provide their children
with embracing versus brief forms of touch. That is, it
is not clear to what extent situational factors, such as
medical equipment or frequency of routine visits from
medical staff, may interfere with parents’ comfort or
ability to provide embracing touch.

Several limitations should be noted. Whereas this
study sought to examine the function of parental touch
behaviors in the PACU, it was beyond our scope to
parse out touch from the broader context of parent–
child interactions. Indeed, coders had access to verbal
content from parents, children, and medical staff while
coding touch, and it is possible that they used this addi-
tional verbal context to judge the intention of touch.
Touch does not occur in isolation, but rather in the
context of a number of other parental behaviors (e.g.,
distraction, reassurance, and others). Undoubtedly, the
interaction among verbal and nonverbal behaviors
likely influences children’s behavior in a way that is not
fully captured in this study. That said, most studies us-
ing micro-coding to date generally consider only verbal
content, and thus considering only nonverbal content is
still an addition to the literature. Second, characteristics
of this sample may have implications for the generaliz-
ability of these findings. The larger study had a rela-
tively high proportion of potential families decline
participation (with limited data on reasons for nonpar-
ticipation), which may indicate participation bias in
our sample. This sample was also relatively homoge-
neous in terms of socioeconomic status and race. Given
these limitations, and cultural differences in touch be-
haviors (see Gallace & Spence, 2010), future research
should extend the study of parental touch to include
more diverse populations. Third, while time-window
sequential analysis is able to clarify the order of behav-
iors in sequence, causation cannot be concluded from
the results of this study. Future experimental studies
will be required to confirm causality. Fourth, median
rates of parental touch were relatively low. This is not
uncommon in observational studies of parent behavior
during children’s medical procedures (e.g., Dahlquist,
Power, & Carlson, 1995), but the clinical implications
of these findings should be considered. Some of the low
frequencies of the use of pat/rub touch could be attrib-
utable to the mutually exclusive coding used (i.e., when
it co-occurred with embracing touch, it was not coded).
Low rates of behaviors may also reflect that parents
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may be hesitant to use particular parenting behaviors
with their children in unfamiliar medical settings.
However, although absolute frequencies were low, par-
ent touch was still related to child outcomes in this
study, thus demonstrating its potential importance.

Despite these limitations, this study also had numer-
ous strengths. Touch is an important and common
component of parent–child relationships; yet, it is
understudied in medical contexts, particularly beyond
the postnatal period. This study provides greater depth
to our understanding of the ways that parents can inter-
act proactively with children, by extending the study of
parent–child interactions to the domain of nonverbal
behavior. To this aim, the use of time-window sequen-
tial analysis in this study was of particular value, as it
identified temporal sequences between mothers’ em-
bracing touch and children’s distress. Including both fa-
thers and mothers was another strength given models
of family-centered care, as it contributes to the litera-
ture demonstrating important differences in mothers’
and fathers’ caregiving roles in perioperative care, a se-
ries of findings that may have clinical implications for
how health care professionals encourage parental in-
volvement in children’s medical care.

In conclusion, this study examined mothers’ and fa-
thers’ use of child-directed touch after children’s sur-
gery, the relations between parent touch and child
distress, and the temporal associations between moth-
ers’ embracing touch and children’s distress. Mothers
and fathers demonstrated numerous differences in their
use of both empathic and instrumental touch, which
may be suggestive of primary and secondary parental
roles in children’s postoperative care. Sequential analy-
ses demonstrated that mothers use embracing touch as
a means of responding to their child’s distress, and that
mothers’ touch may prevent children from becoming
distressed. However, these same findings did not extend
to fathers, as there was no association between fathers’
empathic touch and children’s distress.

In the context of the broader BIPS study, the cur-
rent study adds to our understanding of best practices
around parental involvement in children’s periopera-
tive care by extending it to nonverbal parenting behav-
iors, and improving our understanding of differences
in parental roles. Alongside mothers, fathers are active
empathic and instrumental participants in children’s
care. As models of family-centered care are further in-
tegrated into medical systems, health care providers
should consider the important role that both care-
givers play. This study also contributes to our under-
standing of parental behaviors, such as mothers
embracing touch, which may aid in the management
of children’s postoperative distress. This is of clinical
importance given the detrimental effects of children’s
distress and anxiety on their postoperative pain and
recovery (LaMontagne, Hepworth, & Salisbury,
2001), and represents an additional opportunity to

guide interventions that will help optimize children’s
experiences with ambulatory surgery.
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