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Abstract

Background: Parental obesity is highly predictive of child obesity, and preterm infants are at greater risk of obesity,
but little is known about obese and non-obese mothers’ responsiveness to preterm infant cues during feeding. The
relationship between maternal weight status and response to preterm infant behavioral cues during feeding at 6-

weeks corrected age was examined.

Methods: This secondary analysis used data from a randomized clinical trial. Maternal weight was coded during a
play session. Mother-infant interaction during feeding was coded using the Nursing Child Assessment Satellite
Training Feeding Scale (NCAST). We used multivariate linear regressions to examine NCAST scores and multivariate
logistic regressions for the two individual items, satiation cues and termination of feeding.

Results: Of the 139 mothers, 56 (40.3%) were obese, two underweight women were excluded. Obese mothers did not
differ from overweight/normal weight mothers for overall NCAST scores, but they had higher scores on response to
infant’s distress subscale (mean =10.2 vs. 9.6, p =0.01). The proportion of infants who exhibited satiation cues did not
differ by maternal weight. Obese mothers were more likely than overweight/normal weight mothers to terminate the
feeding when the infant showed satiation cues (82.1% vs. 66.3%, p = 0.04, adjusted OR =231, 95% Cl=097, 548).

Conclusions: Limitations include lack of BMI measures and small sample size. Additional research is needed about
maternal weight status and whether it influences responsiveness to preterm infant satiation cues. Results highlight the
need for educating all mothers of preterm infants regarding preterm infant cues.

Trial registration: NCT02041923. Feeding and Transition to Home for Preterms at Social Risk (H-HOPE). Registered 15

January 2014.
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Background

Obesity is the most common health problem facing both
adults and children in the U.S.A today and rates continue to
rise [1, 2]. The most recent data from the National Health
and Nutrition Examination Survey III suggest that 11% of
children and adolescents are obese and an additional 22%
are overweight [1]. Parental obesity is highly predictive of
later child obesity but the etiology is not clear; may be partly
genetic and epigenetic, may relate to role-modeling of eating
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and exercise [3, 4]. Preterm infants have a higher risk of
childhood obesity than infants born at full term, which may
be partly related to mothers’ continued perception of frailty
and underweight [3, 5, 6]. There is some evidence that obese
mothers have feeding practices in early childhood that may
contribute to later child obesity [4, 7]. However, almost
nothing is known about whether there is a relationship be-
tween obesity and feeding practices in early infancy. This
secondary analysis takes advantage of a unique opportunity
to examine whether obese mothers of preterm infants are
more likely to not recognize satiation cues and to continue
feeding in early infancy (6 weeks Corrected Age, CA). In this
paper we explore this possible link between maternal obesity
and inappropriate feeding of their preterm infants.
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Preterm Infants are at higher risk for obesity

Preterm infants are at higher risk for developing obesity
than infants born at term [3, 5, 6]. Specifically, they have
a larger childhood and adult body size and body mass
index (BMI) [8]. One reason preterm infants may be at a
higher risk of obesity in later life may be their early feed-
ing difficulties and the parents’ response to these [9].
Preterm infants born before 32 weeks gestation do not
yet have the capacity to coordinate sucking, swallowing,
and breathing, so their initial intake is through gavage
feedings [10-12]. They have unclear behavioral states
and cues and are often in a drowsy state where they are
likely to not be awake for feedings [10, 11, 13]. Neonatal
medical conditions may present additional difficulties in
acquiring feeding skills during the first four months. For
some infants, their medical conditions delay their oppor-
tunities to learn the skills associated with new feeding
modalities [2, 14].

The parents’ perception of their preterm infant as
medically vulnerable may also contribute to child obesity
[7, 9]. Higher parental perception of child vulnerability
is associated with poorer developmental outcomes for
preterm infants [9, 13, 15-17]. Related to this perceived
infant vulnerability, mothers of preterm infants may try
to help the infant gain weight by over-feeding the infant
[4, 7]. This perception may contribute to mothers over-
feeding and not responding appropriately to satiation
cues. Mothers often feel that by feeding their child more,
the infant will grow at a faster rate [4].

The importance of infant behavioral cues and maternal
responses during feeding

Infant feeding and behavioral cues during feeding are
critical in the development of the early mother-infant re-
lationship and later social, language, and cognitive devel-
opment [13, 18]. This is especially important for preterm
infants, who are at higher risk of developmental delays
[18]. Building positive patterns of mother-infant inter-
action requires sensitive maternal responses to infant
cues, including reading and responding to distress and
specific hunger and satiation cues. Many factors influ-
ence the development of the mother’s responsiveness to
her infant’s behavioral cues during feeding and the
mother-infant relationship. These include maternal age,
parity, education, and social support [18]. However, little
is known regarding whether maternal sensitive respon-
siveness during feeding for preterm infants is related to
maternal characteristics such as maternal weight status.

Maternal obesity may affect responses to infant
behavioral cues during feeding

Maternal obesity has increased rapidly over the past
20 years and is an important predictor of childhood obes-
ity [19]. Currently more than half of pregnant women are
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overweight or obese [2, 20]. Women of lower socioeco-
nomic status are more likely to be obese [21, 22].

Children whose parents are obese are four times more
likely to be obese themselves than children whose parents
are normal weight [23]. The influence of parental obesity
on childhood obesity most likely results from a mixture of
environmental and genetic influences [23]. Children as
young as three years old demonstrate increased prefer-
ences for foods high in fat if their parents are obese [23].
Mothers directly influence the child’s eating and exercise
habits, and these influences are potentially modifiable.
Several studies comparing the infant behavioral cues dur-
ing feeding of obese and non-obese mothers have found
that mothers who were obese were more likely to overfeed
their infants [23]. However, there are no studies of respon-
siveness to early behavioral cues during feeding and ma-
ternal weight for mothers of preterm infants, a group that
already has an elevated risk of obesity.

The relationship between the mother’s obesity and child
obesity may begin developing in early infancy due to poor
infant behavioral cues during feeding, such as failing to
recognize infant hunger and satiation cues and failure to re-
spond appropriately [3]. One plausible contributing factor
is that mothers who are obese, many of whom may have
difficulty recognizing and responding appropriately to their
own satiation cues, may either fail to recognize their infant’s
satiation cues or fail to respond appropriately to those cues
by ending the feeding.

Non-obese mothers may be more likely to end the
feeding appropriately when the infant appears satiated.
However, no prior studies have examined the relation-
ship of maternal obesity with preterm infant behavioral
cues during feeding.

To fill this gap, the purpose of this study was to ex-
plore the relationship between maternal obesity and pre-
term infant behavioral cues during feeding when the
infant reached 6-weeks corrected age (CA).

Methods

Design

This study is a secondary analysis using selected data from
a larger randomized controlled trial that tested an inte-
grated intervention for mother-preterm infant dyads at
high social-environment risk [24—26]. The intervention,
called H-HOPE (Hospital to Home: Optimizing the Pre-
term’s Environment), included an infant-directed multi-
sensory intervention and mother-directed guidance re-
garding preterm infants, especially behavioral states and
cues [24]. Our cross sectional analyses used data from the
6-week CA follow-up visit of the larger study.

Sample and setting
Mother-infant dyads were recruited from two inner-city
community-based hospitals, one with a Level II Neonatal
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Intensive Care Unit (NICU) that had extended capabil-
ities, and one with a Level III NICU. The selection cri-
teria for the overall trial were: otherwise healthy infants,
born at 29-34 weeks gestational age at birth, and whose
mothers had at least two of the following social-
environmental risk factors: self-identity as Black or La-
tina, less than high school education, less than 18 years
of age, history of or current mental illness, family in-
come less than 150% of the poverty line, more than one
child under 24 months, four or more children under age
18 in household, and/or residing in a disadvantaged
neighborhood. The study population was not representa-
tive of all preterm infants; as mother-infant dyads were
recruited at only two hospitals in the inner city of a large
Midwestern urban area. In 2015, preterm birth af-
fected 1 out of 10 infants born nationally; non-
Hispanic African American women have a higher pre-
term birth rate of 13%, which non-Hispanic white
women have a lower rate of 9% [27]. This sample was
likely to have a higher proportion of obese mothers
than the general population; as already noted, obesity
rates are higher for women from socioeconomically
disadvantaged groups [21, 22].

Participants for this sub-study were 139 mothers and
infants who completed the 6-week CA follow-up visit
and had valid data for the independent and dependent
variables of interest. The larger study recruited a total of
230 mother-infant dyads, 32 of which became ineligible
after enrollment due to infant health conditions. Of the
remaining 198 mother-infant dyads, 149 (75.3%) were
retained for the 6-week CA visit, with 142 having valid
data for outcome of interest, mother-infant interaction
during feeding. Some dyads completing the visit had
missing data for this analysis due to an inability to
complete the feeding due to infant fatigue, fussiness or
lack of readiness to eat or technical malfunction of the
audio recording on some videos of mother-infant feed-
ings. One additional dyad was dropped because there
was no video-recorded assessment of mother-infant
interaction during play, which was the segment of the
video used to code maternal weight status. Two more
dyads were dropped from analysis because the mother
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was underweight, and there was not a large enough sam-
ple of underweight mothers to examine the association
of underweight and infant behavioral cues during feed-
ing. The final analytic sample size was 139.

Measures

Maternal weight status

Since this secondary study used data from a larger trial
with a different aim, there was no direct measurements
or self-reports of the mother’s weight and height at any
time from pre-pregnancy through the 6-week CA visit,
making it impossible to calculate BMIs for participants.
We used video-recorded play sessions with the infant,
when mothers were standing, usually in profile, to code
mothers’ approximate BMI category. We used a previ-
ously developed validated culturally-appropriate pictorial
instrument (Fig. 1) [22] designed to be used by an obser-
ver. The pictorial instrument was developed using non
pregnant African American women. The pictorial repre-
sentations were validated in the original study by exam-
ining correlations between ratings of three different
observers and actual BMI determined from measure-
ments of height and weight. The correlations between
the ratings and BMI were uniformly high, ranging from
0.82 to 0.93 for the three observers [28]. As shown in
Fig. 1, these pictures correspond to the CDC weight cat-
egories. A body mass index (BMI) of 18.5 or less is con-
sidered underweight, a BMI of 18.5-24.9 is considered
normal, a BMI is 25-29.9 is overweight, and a BMI of
30 or over is obese. Women labeled A and B were coded
as underweight, the women labeled C and D were coded
as normal weight, the women labeled E and F were
coded as overweight, and the women labeled G, H, and I
were coded as obese. Since only two women were coded
as underweight, the underweight women were excluded
from the sample for this study. We dichotomized the
ratings as non-obese (normal and overweight) or obese.
We randomly selected 30% of the cases (n=42 of 139)
and these were re-rated for weight status by a second
trained observer, with 97.7% agreement (Kappa = 0.95),
indicating high agreement [29].

.Normal

Underwelght

Overweight

Fig. 1 Culturally Relevant Body Image Instrument, Pulvers et. al. [22]: validated instrument
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Mother-infant interaction and infant behavioral cues
during feeding

Maternal and infant behaviors during feeding at 6-weeks
CA were assessed using the Nursing Child Assessment
Satellite Training-Feeding Scale (NCAST-Feeding Scale)
[30]. The NCAST-Feeding Scale (76 items, 1 point for
each item, range 0-76) consists of six subscales: (a) ma-
ternal sensitivity to cues; (b) maternal response to dis-
tress; (c) maternal social-emotional growth-fostering; (d)
maternal cognitive growth fostering; (e) infant clarity
cues; and (f) infant responsiveness to caregiver which
are summed to yield a mother scale (a-d), an infant scale
(e-f), and a total scale. In the total and sub score, a
higher score indicates more positive mother-infant inter-
action. The NCAST-Feeding Scale has been widely used
in parenting research to measure the overall quality of
the mother-infant interaction and has well established
reliability (o« =.86 for the total scale and .83 for the
mother score and .73 for the infant score) and predictive
validity (significantly correlated with social and cognitive
development scores at 24 and 36 months) for term and
preterm infants [1, 31]. For this study, we examined the
total score and the four mother subscales. To focus spe-
cifically on overfeeding, we also examined two individual
items: “infant demonstrates satiation cues,” Item 64 from
the infant clarity of cues subscale, and “mother termi-
nates the feeding when the child shows satiation cues,”
Item 14 from the sensitivity to cues mother subscale.
Terminating feeding in response to satiation cues is a
positive maternal behavior.

The feeding interactions were video-recoded and later
judged by a coder. Two coders were trained to criterion
of >90% agreement. Inter-rater reliability between the
primary and a secondary coder remained above 95%
agreement. Both coders were blinded to the infant’s
group assignment and to the idea for this secondary ana-
lysis. While they could see the mother’s weight status in
the video, coding was completed prior to the idea of
conducting this secondary analysis. Coders had no idea
that there might be an analysis looking at maternal
weight status.

Covariates
Maternal baseline characteristics used as covariates in-
cluded age, race/ethnicity (African-American or Latina),
education appropriate for age, parity, annual household
income above, and whether in the intervention or con-
trol group. Because some participants were adolescents,
education was categorized as low for women 20 or older
who did not have a high school degree or GED, and for
women <20 who did not finish high school or were not
currently still in school.

Annual income was dichotomized to < 185% federal
poverty level (FPL) or>185% of the FPL, the cutoff in
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this state used to determine eligibility for the Women,
Infant, and Children (WIC) nutrition program. Women
are carefully screened by WIC to determine their income
eligibility, so this is an accurate measure of income. In
an urban environment, 185% of the FPL is generally
regarded as a threshold for income adequacy [32, 33].

Although women in the RCT were randomly assigned
to the intervention or an attention control group, the
intervention did not relate to the outcomes of interest
and was not included as a covariate in these analyses.
We conducted regressions with and without the inter-
vention and adding the intervention made no difference
in the results. Therefore, we did not include intervention
in our final regression models.

Procedure

Prior to recruitment, this study was approved by the In-
stitutional Review Board for the University of Illinois at
Chicago and the two hospital sites. The in-hospital re-
search nurses confirmed infant and maternal eligibility.
Mothers and their infants were enrolled by a member of
the research team after confirmation of infant’s health,
mother’s eligibility, and mother’s willingness to partici-
pate. After informed consent was obtained and prior to
assignment to the intervention or control group, an in-
person baseline interview was conducted with the
mother. Interview data, medical record review, and bio-
logic measures were obtained at baseline and during the
hospital stay. The NCAST-Feeding was assessed at hos-
pital discharge and at a 6-week CA follow-up visit. Only
the latter administration of the NCAST-Feeding was
used for this study.

Statistical analysis

Univariate statistics were used to describe the sample.
Using ¢-tests or chi-square tests, we examined the crude
relationship between the independent variable and each
of the dependent variables, as well as the relationship of
each covariate with the independent and dependent vari-
ables. As discussed earlier, because the intervention had
no relationship with the dependent variable we did not
use this as a covariate. Multivariable linear regression
models were used to obtain adjusted estimates of the dif-
ference in mean NCAST scores for each scale (total scale
and four maternal subscales) for obese vs. overweight/
normal weight mothers (termed non-obese), after adjust-
ing for all maternal and infant covariates described in
measures. Multivariable logistic regression models were
run to obtain a crude and adjusted odds ratio (95% con-
fidence interval) for the relationships between maternal
obesity and each of the two individual NCAST items: in-
fant displays satiation cues and appropriate termination
of feeding by the mother [34]. For all models, manual
backward elimination of covariates was employed and
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those that were not significantly related to the outcome
were dropped from the final models presented here.

Results

One hundred thirty-nine mother-infant dyads had
complete data and were included in this analysis. Fifty-
six mothers (40.3%) were classified as obese, 54 (38.8%)
overweight, and 29 (20.9%) normal weight. Since out-
comes were similar for overweight and normal weight
mothers, they were combined for analysis into a non-
obese group.

Maternal and infant characteristics for this sample are
shown in Table 1. The mean maternal age was 26.3 (range
=15-45) and 18.7% of the mothers were under 20 years
old. More than half of the participants were multiparous
(60.4%). Approximately half of the women identified
themselves as African American and half as Latina. The
majority of participants (76.3%) were educated appropri-
ately for their age (either completed high school or its
equivalent or still in school). Most participants (88.2%)
were below 185% of Federal Poverty level. About half of
the mothers were in the H-HOPE intervention group.

Table 1 Sample Characteristics, by Weight Status and Overall
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Regarding infant characteristics, about half of the in-
fants were male, their mean gestational age at birth was
32.1 weeks and mean birthweight was 1839 g. They had
an average POPRAS morbidity score of 72, reflective of
clinical stability in conjunction with premature birth. At
the 6-week CA visit, they had a mean weight of almost
5000 g, considered within normal range for infants at
this age [35].

Only one of these maternal and infant covariates was
significantly different for obese versus non-obese mothers.
Obese mothers were older, with a mean age of 28, com-
pared to the mean age of 24.7 for the non-obese mothers.

Table 2 shows the mean NCAST total score and ma-
ternal subscales by weight status. Obese and non-obese
mothers had similar means for the total score and three
of the four maternal subscales. Only one of the maternal
subscales, response to infant’s distress, was significantly
different for obese versus non-obese mothers (p < 0.05).
For this subscale, obese mothers had higher responsivity
to infant cues than non-obese mothers.

We then conducted multivariable regression analyses
with all covariates for the maternal response to infant’s

Value Obese Non-obese Overall
(n=756) (n=283) (n=139)
Mother
Age* mean (SD) 280 (6.4) 247 (6.4) 26.0 (6.5)
Race/Ethnicity (%) African-American 554 458 496
Latina 446 542 504
Education? (%) Low education 214 244 232
Appropriate for age 786 756 76.8
Parity (%) Primparous 32.1 446 396
Multiparous 67.9 554 604
Income (%) <185% FPL 85.7 90.0 882
2185% FPL 14.3 10.0 1.8
Infant
Sex Female 446 494 475
Male 554 506 52.5
Gestational age mean (SD) 325(1.7) 324 (16) 324 (1.6)
Birthweight (g) mean (SD) 1896 (428) 1802 (396) 1839 (410)
Infant morbidity score® mean (SD) 746 (3.2) 69.2 (169 71.2 (19.9)
Weight at 6 weeks CA® (g)* mean (SD) 5046 (747) 4955 (702) 4997 (715)
Mother-Infant Dyad:
Intervention Group H-HOPE? 393 506 46.0
Control 60.7 494 54.0

*p<0.05
FPL Federal poverty level

“Defined as low education for women 20 or older without a high school degree or GED or women <20 who did not finish high school and are not currently in

school; otherwise defined as appropriate for age
®4 missing values
“Corrected Age

9Hospital to Home: Optimizing the Premature Infant’s Environment - Intervention Group
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Table 2 Mean NCAST Total Score and Maternal Subscales by
Weight Status

NCAST Scale Obese Non-obese
Mothers Mothers
(n=156) (n=284)
mean (SD) mean (SD)
Full Scale® 63.6 (4.9) 63.2 (7.1)
Maternal Subscales®:
Sensitivity to Cues 145 (1.4) 14.1 (1.5)
Response to Child's Distress* 10.2 (1.1) 96 (1.5)
Social-Emotional Growth Fostering 12.1 (1.5) 2.1 (2.0)
Cognitive Growth Fostering 78 (1.8) 76 (2.0)

*p <0.05
#Maximum possible score = 76
PMaximum possible scores =16, 11, 14, and 9, respectively

distress subscale, removing non-significant covariates to
produce a final model (Table 3). Maternal weight status
remained a significant predictor of maternal response to
infant distress after adjustment for significant covariates,
with obese mothers demonstrating significantly higher
scores on the maternal response to infant’s distress sub-
scale than non-obese mothers (Table 3). In addition to
weight status, the only covariates significantly related to
maternal response to infant’s distress were education and
the infant morbidity score. Mothers with low education
for age had significantly lower scores, and mothers whose
infants had a higher morbidity score had higher scores
(Table 3). However, only a small proportion of the vari-
ation in maternal response to infant distress was explained
by these three variables in the regression (R* = 0.13).

We also estimated odds ratios for the relationship be-
tween weight status and two specific items observed as
part of the NCAST-Feeding: whether the infant demon-
strated satiation cues, and whether the mother termi-
nated the feeding in response to infant satiation cues
[30]. As Fig. 2 shows, there was no significant difference
in the proportion of infants displaying satiation cues for
obese compared to non-obese mothers (89.3% vs 88.0%,
respectively), but obese mothers were at 2.3 times in-
creased odds (95% CI=1.03, 5.33) of appropriately ter-
minating the feeding in response to infant satiation cues.

Table 3 Linear regression for relationship between maternal
obesity and NCAST—Maternal. Response to infant’s Distress
Subscale (n = 134). R’= 0.10

Model Parameter Beta Standard Error  p
Intercept 8.80 44 <01
Obese vs. Non-Obese 60 24 01
Low vs. Appropriate Education level®  -65 27 02
Infant Morbidity Score (POPRAS) 01 01 03

“Education was considered low for women 20 or older without a high school
degree or women
<20 without a high school degree and not still attending school
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100%

89.3%  88.0%
82.1%

0,
80% B Obese

. O Non-
60% Obese
40%

OR = OR =
20% 1.14 2.34
(95% C1 (95% CI
0% = =

1.03,
5.33)

0.39,
3.34)
Infant demonstrates Mother terminates feeding when

satiation cues (Item infant shows satiation cues (Item
64) 14)
NCAST
Item
Fig. 2 Differences in individual NCAST items about infant satiation
cues and maternal responses to those cues for obese and
non-obese mothers

We then conducted a multivariable logistic regression
with all covariates for terminating the feeding in re-
sponse to infant satiation cues following the same pro-
cedure described above to produce a final model.
Table 4 shows the odds ratios for significant predictors
in final model. Obese mothers continued to be at signifi-
cantly increased odds of responding appropriately to in-
fant satiation cues (odds ratio 2.47, CI 1.08 — 5.77). The
only other significant predictor was male sex; mothers
with male infants were at significantly decreased odds of
responding appropriately to infant satiation cues (odds
ratio 0.44, CI .0.19 — 0.97).

Discussion
The purpose of this study was to examine the relation-
ship between maternal obesity and preterm infant be-
havioral cues during feeding at 6-weeks CA. There were
no differences between the obese and non-obese
mothers in overall mother-infant interaction scales.
However, compared to non-obese mothers, obese
mothers were more responsive to cues when their in-
fants were distressed and more often terminated the
feeding when their infants showed satiation cues.
Response to infant distress, one of the maternal sub
scores of the NCAST, is an important component of
building positive mother-infant interactions, and is dis-
cussed in measures. Scoring well on responsiveness to

Table 4 Odds Ratios: Logistic regression for relationship
between maternal obesity and NCAST Item #14 Maternal
Response to Infant's Satiation Cues (n =139)

Model Parameter Odds Ratio 95% Wald's Confidence Limits
Obese vs. Non-Obese 249 1.08 - 5.76
Male Infant Sex 044 0.19 - 097
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distress requires the mother to recognize infant signals of
distress and then take actions to alleviate the distress, such
as stopping or starting the feeding, changing the baby’s pos-
ition, and provide soothing verbal or non-verbal efforts.
These appropriate maternal responses build the infant’s
sense of control and trust that the mother understands and
responds to infant needs, an important component in
building synchrony and mutual responsiveness.

These findings were surprising because we expected
that non-obese mothers would be more likely to respond
appropriately to preterm infant distress and satiation
cues during feeding than obese mothers. Few studies
have examined the relationship between maternal obes-
ity and other aspects of the mother’s feeding behaviors
during infancy. One area of previous research has sug-
gested a correlation between maternal high body mass
index and early termination of breastfeeding [14, 36—
38]. However, the relationship between breastfeeding
factors and child obesity is not clear, with contradictory
findings across studies [39, 40], so it is not yet clear
whether differences in breastfeeding patterns are an im-
portant factor in the link between maternal and child
weight status. We have not found any prior studies of
maternal obesity and responsiveness to infant behavioral
cues during feeding, especially for preterm infants.

The prevailing stigmatization and discrimination expe-
rienced by persons who are obese in the USA and other
European countries is well documented and includes
negative attitudes and discrimination in the health sector
[41]. Expecting that obese mothers would be less re-
sponsive to their preterm infant’s cues during feeding
may reflect these stigmatizing attitudes, and at least in
this small study the results challenge the idea that ma-
ternal obesity is related to non-responsiveness to sati-
ation cues and thus overfeeding in infancy.

In this report, mothers whose infants who had higher
illness scores as measured by the POPRAS were more
likely to respond to their infant’s distress. This finding
could likely be related to mothers compensating for ill-
ness severity with an increased response to their infant’s
distress. Maternal education also contributed to lower
scores on response to infant distress. This finding is
similar to previous reports [42]. For the study’s total
sample, female infants weighed less at birth yet had a
higher mean weight gain from birth through hospital
discharge than the male infants [25]. Perhaps the lower
weight gain during hospitalization of the male infants in-
fluenced mothers to continue feeding their male infants
even after they exhibited satiation cues.

In interpreting these study’s results, two major limita-
tions of this study need to be considered. This study
lacked a direct measure of maternal BMI, the sample
size was relatively small. Therefore, we should be cau-
tious about generalizing beyond this study.
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A major strength of this study was the use of a well-
established measure of mother-infant interaction during
feeding. Videotaping of the feeding allowed repeated view-
ing as necessary to accurately record mother and infant
behaviors and double-coding established high reliability.

Our findings also identified the need to provide more
pre-discharge education regarding preterm infants’ behav-
ioral cues during feeding to all mothers of preterm infants,
as many non-obese mothers did not recognize and appro-
priately respond to infant distress or satiation cues. In our
overall sample, 27% of mothers did not terminate the
feeding appropriately in response to their preterm infants’
satiation cues. Mothers of preterm infants who have low
income, lower education, and/or minority status, such as
those in our sample, are at a greater risk than their higher
income counterparts for poor mother-infant interaction
and infant outcomes [24].

Conclusions

This is the first report of maternal weight status and its
potential influence on preterm infant behavioral cues
during feeding. In this small study with only an indirect
measure of obesity, our findings suggest that obese
mothers are equally or more likely to end a feeding
when they observe infant satiation cues than normal/
overweight mothers. A larger study with direct measures
of height and weight should be conducted to provide
further evidence regarding the relationship between ma-
ternal obesity and responsiveness to preterm infant feed-
ing cues.

Since preterm infants are at higher risk for developing
obesity compared with infants born at term, it is import-
ant to identify whether the mother’s weight status relates
to early overfeeding. These unexpected initial findings
suggest that later obesity among preterm infants is not
related to early inappropriate responses to infant cues or
overfeeding by obese mothers. Future studies are needed
examining maternal weight status and behavioral cues
during feeding throughout infancy for both premature
and full term infants, and how these behavioral cues
during feeding relate to childhood obesity. Our findings
raise questions about the usual assumption that inappro-
priate early parental feeding is a major factor explaining
the strong correlation between having an obese parent
and childhood and adult obesity. It is possible that obese
parents’ overfeeding and encouragement of overeating
do not begin until the child is older [4, 7], or that paren-
tal feeding patterns are less important than other factors
in understanding the relationship between parent and
child obesity. Given the growing epidemic of childhood
obesity, it is clearly important to conduct further re-
search examining parental influences on eating and
weight gain from infancy through adolescence for pre-
term infants as well as those born at term.
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