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Abstract

Objectives: To examine whether maternal–child interaction during feedings was suboptimal in dyads in which
the infant had gastroesophageal reflux disease (GERD) and to compare massage therapy to a nonmassage
therapy sham treatment in improving the mother–child interaction in these dyads.
Design: In this randomized, controlled pilot study, infants received massage therapy (n = 18) or a nonmassage
touch/holding sham treatment (n = 18). Mothers, data collectors, and the investigator who scored the feeding
observations were blinded to group assignment.
Settings/Location: Dyads were recruited from pediatric care providers in the Denver metropolitan area and
online advertisements at the University of Colorado. Treatments were given in the home of the dyad.
Participants: Healthy infants, born at 38–42 weeks gestational age, were 5–10 weeks of age at enrollment; had
a score of at least 16 on the Infant Gastroesophageal Reflux Questionnaire-Revised; and were diagnosed with
GERD by their pediatric provider. Mothers were English speaking and at least 18 years of age.
Interventions: Treatments were given for 30 minutes twice weekly for 6 weeks. A certified infant massage
therapist administered massage, and a registered nurse or physical therapist experienced with infants admin-
istered the control treatment.
Outcome Measures: Maternal and infant scores on the Nursing Child Assessment of Feeding Scale (NCAFS).
Results: NCAFS scores were significantly lower than national norms. Small to moderately sized effects
showing improvement in the massage group relative to the nonmassage group were seen for Sensitivity to Cues,
Social-Emotional Growth Fostering, Cognitive Growth Fostering, and Clarity of Cues (Cohen d) and ranged
from 0.24 to 0.56.
Conclusions: Mothers and infants with GERD experience significantly worse interactions than those without
GERD. Massage given twice weekly by a professional trended toward improved interaction during feeding.
Daily maternal administration of massage may have a positive effect on the relationship.

Introduction

Spitting and regurgitation are normal behaviors in
young infants and are associated with gastroesophageal

reflux (GER). GER typically occurs after meals when the
lower esophageal sphincter that creates a barrier between the
stomach and esophagus transiently relaxes and allows gastric
contents to flow back into the esophagus.1 GER can become
problematic in approximately 25% of infants, with symptoms
of frequent regurgitation, irritability (crying and fussing),

and feeding difficulties (refusal, coughing, choking, gagging)
and is then considered gastroesophageal reflux disease
(GERD).2–4

GERD most often resolves during the first year of life, but
heightened irritability and feeding difficulty may severely
tax the early mother–infant relationship. Mothers of infants
with GERD reported that their infants were more demand-
ing, recounted more feelings of anger and frustration, and
perceived their children as more behaviorally problematic
than other mothers.3 Early feeding problems are reported to
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persist into early childhood, accompanied by externalizing
and internalizing problems.5,6

Feeding is an important social event between mothers
and their infants. Young infants gaze at their mothers and
smile and vocalize during feedings.7,8 Infants need to
clearly signal when hungry and satiated.9 When mothers
recognize and appropriately respond to infant cues and
model changes in affect, infants learn to regulate emo-
tions, develop trust, and form an emotional bond with the
parent.10–12

Infant irritability during feedings may interfere with the
amount taken during feeding, transmission of clear cues, or
interaction with the mother and may result from discomfort
from acid reflux. Reports that the frequently prescribed
antireflux medications decrease acid but not other symptoms
of GERD any more effectively than a placebo suggest a
behavioral component to irritability and feeding difficul-
ty.13–15 Maternal characteristics, such as depression, anxi-
ety, or insecurity, also have been associated with feeding
problems in the infant.16–19 Others have found negative life
events, beliefs about feeding, and/or controlling (force-
feeding), unresponsive, overstimulating, or unpredictable
maternal behaviors to be more important.20–22

Maternal–infant interaction during feedings in young
infants with GERD has not been investigated. A treatment
that has potential to improve the relationship is massage. In
massage therapy, rhythmic pressure and stroking is used to
mechanically manipulate body tissues.23,24 When admin-
istered by a professional therapist 15 minutes twice a week
for 6 weeks, infants receiving massage displayed longer
periods of alertness, cried less, and were more sociable and
more easily soothed than infants who experience rocking
by the professional.25 In other studies, when mothers
provided massage twice a day for 10–15 minutes for 4
weeks to 6 months, improved development, such as en-
hanced infant growth,26–31, decreased crying,32 and better
sleep,33,34 compared with control groups were reported.
Jing and colleagues26 also found superior fine motor cog-
nitive, language, and social development at 6 months in
infants receiving massage compared with control infants.

Research suggests that behaviors of infants with GERD
(e.g., frequent regurgitation and irritability)2–4 and resultant
maternal feelings of frustration and anger3 have the potential
to severely affect the mother–infant relationship.5,6,10–12

The relationship may be most affected during feedings, al-
though this has not been studied. Because of the potential
serious negative effects of poor maternal-infant interac-
tion10–12 and equivocal effects on irritability of antireflux
medications,13–15 massage was investigated as a non-
pharmaceutical intervention to improve infant well-being
and improve interaction of the dyad during feedings.

Materials and Methods

Design

In this randomized, controlled pilot study, massage ther-
apy was compared with a non–massage therapy sham
treatment. Massage was administered by a professional as a
first step in this investigation. Research hypotheses were as
follows: In dyads in which the infants have symptoms of
GERD, (1) maternal–child interaction during feedings will
be suboptimal and (2) maternal–infant interaction will im-

prove more after 6 weeks of massage therapy than after 6
weeks of nonmassage sham therapy.

Sampling plan and recruitment

Infant inclusion criteria were the following: (1) born at
gestational age of 38–42 weeks, (2) age 6–10 weeks at
enrollment, (3) score of at least 16 on the Infant Gastro-
esophageal Reflux Questionnaire-Revised,2 and (4) diagno-
sis of GERD by their pediatric provider. Maternal inclusion
criteria were (1) English speaking and (2) at least 18 years
of age. Infant exclusion criteria were as follows: (1) major
surgery, (2) chronic illness other than GERD, (3) congenital
anomaly, or (4) bilious or projectile vomiting or bloody
stool.

Pediatric care providers referred infants on the basis of
history and symptoms of frequent regurgitation, irritability
during and/or between feedings and feeding difficulties
(refusal, coughing, choking, gagging) and excluded other
medical conditions (e.g., feeding allergy, pyloric stenosis,
obstructions). In addition, the research team used the Infant
Gastroesophageal Reflux Questionnaire-Revised (I-GERQ-
R)2 to screen infants. Twelve questions address GERD
symptoms that occurred during the past week. Scores range
from 0 to 42 (most severe). The I-GERQ-R was validated in
seven countries. Internal consistency reliability was 0.86–
0.87 and test–retest reliability was 0.85. A cutoff score of 16
yielded a sensitivity of 0.65 and specificity of 1.0.

Recruitment

Infants were recruited from pediatric care providers and
through online advertisements at the university campus.
Human subjects approval was obtained and mothers signed
informed consent forms before randomization. A com-
puterized table of random numbers was used to assign
participants to massage or nonmassage therapy. Opaque
envelopes concealed group allocation. Mothers, research
assistants who videotaped feedings and collected and en-
tered other data, and the investigator who scored the feeding
observations were blinded to group assignment.

Treatment procedures

The two therapists performing massage were certified and
experienced with infants. They used the 15-minute massage
protocol described by Field and colleagues.25 In their
practice, the therapists performed infant massage for 30
minutes and thus lengthened the Field25 protocol by ad-
ministering each of the six steps in the session (face and
head, chest, abdomen, legs and feet, arms and hands, back)
for 5 minutes. A graduate nursing student or a pediatric
physical therapist experienced in infant care performed the
nonmassage sham protocol for 30 minutes. After placing
one hand over the other and using light, consistent pressure
for 1 minute each on the infant’s forehead, upper arms (one
at a time), right and left chest, and center of abdomen; on
each thigh and each shoulder; and the center of the infant’s
back, the therapist held the infant vertically on her shoulder
for the remaining 20 minutes.

Therapists scheduled treatments in the late afternoon or
evening twice a week for 6 weeks, 90 minutes after the last
feeding. Treatments were administered in a quiet room in
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the infant’s home without the presence of family members.
All sessions were videotaped to monitor protocol adherence.
Therapists placed infants on a warming pad covered with a
blanket if the room seemed cool. They responded to smiles,
eye contact, and infant vocalizations but avoided initiating
verbalization. Mothers were reimbursed $40.00 at each as-
sessment. They were informed of their infant’s group as-
signment and were offered a massage demonstration after
the infant’s therapy sessions were completed.

Instruments

NCAST Nursing Child Assessment of Feeding Scale.
The NCAST Nursing Child Assessment of Feeding Scale
(NCAFS)9 is an observational tool widely used with infants
from birth through 12 months of age. Four maternal subscales
(Sensitivity to Cues, Response to Distress, Social-Emotional
Growth Fostering, and Cognitive Growth Fostering) consist
of a total of 50 items and contain observable behaviors that
describe maternal caregiving during a feeding. Two infant
subscales (Clarity of Cues, Responsiveness to Caregiver)
consist of a total of 26 observable behaviors that describe
infant ability to display clear feeding cues and respond to
mother’s overtures. Test–retest reliability from baseline to
follow-up assessments was reported as 0.75 for the total
maternal score and 0.51 for the infant score. Concurrent
validity with Bradley and Caldwell’s Home Observation for
Measurement of the Environment scale was rs = 0.48, 0.36,
and 0.54 with the caregiver, child, and dyadic scores, re-
spectively. The tool has been normed on 1914 feeding
cases.9

Demographic data collection. A demographic form was
used to record ethnicity, age, pregnancy, and birth history.
Mothers completed a weekly diary in which they recorded
infant medications and any additional treatments that they
used to relieve infant GERD symptoms.

State Trait Anxiety Index. The State Trait Anxiety Index
is a 40-item questionnaire used to assess the presence of
temporary state anxiety and more stable trait anxiety.33

Edinburgh Post-natal Depression Scale. The Edinburgh
Post-natal Depression Scale is a 10-item self-report scale
(score range, 0–30) that was used to assess postpartum
depression.34

Infant Behavior Questionnaire-Revised. The Infant Be-
havior Questionnaire-Revised (IBQ-R) is a 91-item parent-
report questionnaire that was used to measure differences in
infants’ emotional reactivity and regulation. Questions are
presented as a 7-point Likert scale. Although the IBQ-R
measures 13 behaviors, only behaviors related to infant
ability to focus attention (Low Intensity Pleasure, Cuddli-
ness, Duration of Orienting, Soothability) were analyzed.35

Data collection

A research assistant videotaped a feeding in the infant’s
home, at baseline a week before treatments began and a
week after the last therapy session. Mothers were instructed
to feed the infant as usual. The research assistant was in-
structed to avoid initiating conversation with the mother
during the feeding. Mothers completed the demographic
questionnaire at baseline, the IBQ after the second therapy
session in week 6, and the State Trait Anxiety Index and
Edinburgh Post-natal Depression Scale at both collection
times. The investigator scoring the feeding observations was
a certified NCAFS instructor.

Statistical analysis

Statistical analyses were performed by using SAS soft-
ware, version 9.2 (SAS Institute Inc., Cary, NC). Table 1
presents descriptive statistics as the mean – standard devia-
tion for continuous measures or percentages for categorical
responses. Independent sample t-tests or chi-square tests
were used to examine the equivalence of baseline NCAFS
scores and demographic characteristics between the mas-
sage and nonmassage groups. Mean NCAFS scores obtained
in the current sample were compared with normative values9

by using independent sample t-tests to determine whether
feeding scores in this GERD sample could be considered

Table 1. Comparison of Change in Nursing Child Assessment of Feeding Scale Scores

from Baseline to 6 Weeks

Characteristic Group Baseline 6-week follow-up p-Value Effect sizea

Sensitivity to Cues MT 13.3 – 2.0 13.6 – 2.3 .063 0.56
NMT 13.8 – 1.6 12.6 – 2.8

Social-Emotional Growth Fostering MT 9.7 – 2.4 9.9 – 2.9 .094 0.43
NMT 10.7 – 1.8 9.2 – 2.7

Cognitive Growth Fostering MT 4.8 – 2.0 5.8 – 1.8 .130 0.37
NMT 5.5 – 1.7 5.4 – 1.9

Response to Distress MT 10.1 – 1.3 9.9 – 1.5 .282 - 0.18
NMT 9.4 – 2.0 9.9 – 1.3

Response to Caregiver MT 5.0 – 2.0 5.6 – 2.2 .121 0.24
NMT 6.4 – 1.8 5.6 – 2.8

Clarity of Cues MT 9.7 – 2.8 10.6 – 3.4 .471 0.02
NMT 10.9 – 2.5 10.8 – 3.5

Values expressed with a plus/minus sign are the mean – standard deviation. Subscales were continuous measures.
aEffect size calculated as Cohen d value on the basis of on the mean residualized change score in massage therapy versus nonmassage

therapy groups.
MT, massage therapy; NMT, nonmassage therapy.
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suboptimal. Feeding outcomes were examined by treatment
group in a multilevel modeling framework as a linear mixed
model. The parameter of interest in these models was the
group-by-time interaction, which addressed the hypothesis
of whether changes over time differed by group. Effect size
estimates were calculated as Cohen d values on the basis of
a comparison of the mean residualized change score be-
tween massage and nonmassage groups.

Results

Participants characteristics

Of 70 dyads referred to the study, 21 were randomly
assigned to the massage group and 22 to the nonmassage
group. Twenty-seven did not enroll because they wanted to
be in the room during therapy or did not want to complete
the diaries. Three from the massage group withdrew because
of moving out of state or family issues. Four withdrew from
the nonmassage group because of family illness, moving, or
dislike of the study. The final study groups consisted of 18
dyads in the massage groups and 18 dyads in the non-
massage group.

The treatment groups did not differ at baseline in terms of
demographic characteristics or background variables (e.g.,
infant sex; ethnicity; presence of birth complications; birth
weight; baseline I-GERQ-R score; Apgar score; maternal or
paternal education; and maternal, paternal, and infant age).
NCAFS scores also did not differ between groups at base-
line, with the exception of the Responsiveness to Caregiver
subscale, for which those in the nonmassage group scored
higher at baseline than those in the massage group. All
NCAFS analyses considered change from baseline to week
6, so this baseline difference was explicitly addressed in the
statistical modeling.

Infant age ranged from 4 to12 weeks and averaged 7 – 2
weeks for the first feeding observation and 15 – 2 weeks at
the last observation, with a range of 11–20 weeks. Infant age
was unrelated to NCAFS scores (all p > .26). Twenty-three

infants (64%) were male and 20 (56%) were non-Hispanic
white. The I-GERQ-R score ranged from 16 to 29, with a
mean of 23 – 4. Ninety-one percent of the infants were re-
ceiving antireflux medication, and results were the same
when analyses were limited to those taking medication.
Mean age of mothers and fathers was 31 – 2 and 32 – 6
years, respectively. Twenty-eight mothers (78%) and 22
fathers (61%) had completed college or graduate school.
Only one father was not involved with the family. Most
mothers positioned their infants upright during sleeping,
holding, or feeding; reduced dairy, caffeine, and spices in
their diet if breast-feeding; or thickened infant feeding with
cereal. Two mothers (one in each group) took their infant to
a chiropractor. Overall, 44.4% of infants were breast-fed and
55.6% were bottle-fed. Feeding type was not significantly
related to NCAFS scores (all p > .12) and did not influence
intervention response.

Trait anxiety ranged from 20 to 53 (mean, 34 – 9) while
state anxiety ranged from 20 to 55 (mean, 32 – 9). Mean
depression score was 5.6 – 4 and ranged from 0 to 16. No
significant correlations were observed among NCAFS out-
comes with state or trait anxiety, depression, or the tem-
perament subscales of the IBQ, indicating ability to focus
attention (of 42 correlations, all p > .12).

Hypothesis 1: In dyads in which the infants have symp-
toms of GERD, maternal–child interaction during feedings
will be suboptimal.

Figure 1 compares mean scores of NCAFS national
norms9 and baseline scores of dyads in this study. The
participants in this study were highly educated, so the nor-
mative data were from highly educated mothers (defined as
having at least high school completion).9 Scores from the
GERD sample were significantly lower than national nor-
mative values for Social Emotional Growth Fostering
( p < .001), Cognitive Growth Fostering ( p < .05), Clarity of
Cues ( p < .001), and Responsiveness to Caregiver
( p < .001). These findings are the first to identify suboptimal
maternal infant interaction during feedings in GERD dyads.

FIG. 1. Comparison of
baseline NCAST feedings
scores between normative
and gastroesophageal reflux
disease (GERD) samples.
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Hypothesis 2: Maternal–infant interaction will improve
more after 6 weeks of massage therapy than after 6 weeks of
nonmassage sham therapy.

Table 1 shows the means and standard deviations by
condition at baseline and 6 weeks for the six NCAFS sub-
scales and presents the p-value capturing group differences
in change over time and corresponding effect size. No sig-
nificant differences were identified between massage and
nonmassage treated dyads. Scores for Sensitivity to Cues
(p = .06) and Social-Emotional Growth Fostering ( p = .09)
trended toward increasing in the massage group and de-
creasing in the nonmassage group. Given the small sample
size for this pilot study, it is more meaningful to examine the
effect sizes associated with the change than to assess the
significance level. Effect sizes were small to moderate
(ranging from d = 0.24 to d = 0.56) and in the expected di-
rection favoring the massage group for Sensitivity to Cues,
Social-Emotional Growth Fostering, Cognitive Growth
Fostering, and Response to Caregiver. Effect size for Clarity
of Cues was essentially zero, and it was small and in an
unintended direction for Response to Distress (d = - 0.18).

Exploratory analyses were conducted on caregiver and
infant NCAFS total scores as a secondary approach toward
examining effects of massage. Although groups did not
differ significantly, 60% of mothers in the massage group
compared with 28.6% of mothers in the nonmassage group
improved their total NCAFS score; for infant scores, these
values were 50% and 53%, respectively. Scores of massage
and nonmassage groups were separated and compared with
the national NCAFS values. Maternal total score for the
massage group was significantly lower than the highly ed-
ucated norm at baseline (p = .026), but not after the inter-
vention (p = .22), while the score for the nonmassage group
did not differ from the highly educated norms at baseline
(p = .24) but was lower after the intervention (p = .008).
Infant scores were lower than national norms at both time
points and across both groups.

Discussion

Our results show for the first time that mothers and infants
with GERD experience suboptimal feeding interactions
when compared with national norms. Although several
studies have examined the effect of GERD on infant growth,
no previous study has prospectively addressed this critical
measure of mother–infant interactions. These findings sup-
port studies directed at understanding contributive factors
and the beneficial aspects of treatment of GERD. In this
regard, our findings showed that a limited trial of massage
treatment in infants with GERD did not significantly change
NCAFS scores but did begin to improve maternal–infant
interaction. These results are particularly important in light
of our recent findings that indicate massage treatment can
reduce systemic infant cortisol levels, a measure of infant
stress.36

Maternal caregiving scores in the NCAFS subscales of
Sensitivity and Response to Distress items equaled national
norms.9 These scores indicate that the mothers positioned
their infants appropriately for feedings and responded to
infant cues of hunger and satiation. Mothers of infants with
GERD also responded adequately to their infants’ distress
behaviors during the feeding by stopping the feeding,

changing position, or making soothing verbal vocalizations.
However, as a group, mothers did not engage in eye contact
to actively communicate with their infants or smile at their
infants at the same level as the normative sample. Infants
neither attempted to engage their mothers in interaction
except by showing distress, nor displayed clear feeding cues
relative to the national sample.

The lack of interaction and/or the lack of the infant’s
receiving the mother’s interaction attempts are similar to the
interaction style seen in dyads when mothers have symp-
toms of depression.16–19,37 Neither depression nor anxiety
was associated with feeding scores in this study, however.
Examining maternal feelings during feedings was beyond
the scope of this study, but mothers may have felt rejected
by their infant’s nonresponsiveness or had preconceived
beliefs about feeding.20–22 The suboptimal interaction pat-
tern found in these infants may contribute to the reports of
maternal anger and frustration with their infants with GERD
and subsequent perception of childhood behavior prob-
lems.3,5,6 Whatever the reason, lack of regulation from the
infant’s caregiver can disrupt subsequent engagement with
their mothers and others.37 Negative effects of the nonre-
sponsive interactional style has been reported to persist from
infancy to adolescence as children display limited affective
expression, negative affect, chronic illness, intense negative
feeding interactions, school anxiety, conduct difficulties,
and hyperactive behavior.38–42

Maternal scores in the massage group increased margin-
ally even though mothers were blind to group assignment of
their infants and did not perform massage. In other research,
massage therapy provided by professionals was reported to
improve infant behavior in areas such as alertness, irrita-
bility, and sociability25 that may enhance maternal–infant
interaction during feedings. Infant scores in this study were
not significantly different from scores in the nonmassage
group but were slightly higher after the intervention (Table
1). It is possible that even this slight improvement in infant
responsiveness helped mothers to become more interactive.
Findings of other studies have shown enhanced develop-
mental outcomes in infants massaged daily by their moth-
ers,26–32 indicating the feasibility and value of maternal
adminstration of massage.

It is concerning that maternal scores in the nonmassage
group decreased; this finding suggests that an effective in-
tervention is needed for infants with GERD. Maternal in-
teraction improved significantly in studies in which mothers
considered to be high risk administered massage and were
taught to recognize the cues of their infant for adaptation of
the massage.43–45 In this study, massage as a touch therapy
was assessed, so interaction between therapist and infant
were kept to a minimum. Massage was given only twice a
week. Future research in which mothers administer daily
massage, interact with their infant, and adapt massage on the
basis of their infant’s behaviors may more positively influ-
ence maternal–infant interaction during massage and in
other venues, including feedings. This merits investigation.

This study had some limitations. It was a pilot study, with a
small sample of highly educated and intact families. It is
unknown how other mothers with lower education and weaker
family structure would interact during feedings and respond to
massage. Significance may have been found in a larger sam-
ple. The fact that the infants in the control group received 10
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minutes of concentrated touch plus holding for 20 minutes
may have reduced the difference between groups as both
massage and nonmassage interventions involved touch. Al-
though each infant received their treatments from the same
therapist, more than one therapist provided treatment for each
group. A standardized protocol was followed for both the
massage and sham treatment. All treatments were videotaped,
and the project director and two research assistants watched
the videotapes to ensure consistency. Nevertheless, subtle
differences in therapist demeanor or touch could have influ-
enced findings. Because of the small number of infants treated
by each of the therapists, statistical analysis for this problem
was not feasible. Feedings were observed only at baseline and
after 6 weeks of treatment. More frequent assessments would
have provided a more accurate evaluation of change over
time. Maternal feelings during feedings were not explored;
this would be important to include in future research, using
both quantitative and qualitative designs.

The strength of this study is the focus on the feeding
interaction in infants with GERD and their mothers that has
been an understudied but potentially important area in this
population. Massage given by a professional had marginal
influence in improving the dyad interaction during feeding,
especially in the mother. Maternal administration of mas-
sage may have more impact on the relationship than mas-
sage given by a professional therapist.
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