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A B S T R A C T

Mindless eating, or eating while distracted by surrounding stimuli, leads to overeating. The present study 
explored whether “mindless feeding,” or maternal distraction during bottle-feeding, is associated with 
greater infant formula/milk intakes and lower maternal sensitivity to infant cues. Mothers and their ≤24-
week-old bottle-feeding infants (N = 28) visited our laboratory for a video-recorded feeding observation. 
Infant intake was assessed by weighing bottles before and after the feedings. Maternal sensitivity to infant 
cues was objectively assessed by behavioral coding of video-records using the Nursing Child Assess-
ment Feeding Scale. Maternal distraction was defined as looking away from the infant >75% of the feeding; 
using a mobile device; conversing with another adult; or sleeping. Twenty-nine percent (n = 8) of mothers 
were distracted. While differences in intakes for infants of distracted vs. not distracted mothers did not 
reach significance (p = 0.24), the association between distraction and infant intake was modified by two 
dimensions of temperament: orienting/regulation capacity (p = 0.03) and surgency/extraversion (p = 0.04). 
For infants with low orienting/regulation capacity, infants of distracted mothers consumed more 
(177.1 ± 33.8 ml) than those of not distracted mothers (92.4 ± 13.8 ml). Similar findings were noted for 
infants with low surgency/extraversion (distracted: 140.6 ± 22.5 ml; not distracted: 78.4 ± 14.3 ml). No 
association between distraction and intake was seen for infants with high orienting/regulation capacity 
or surgency/extraversion. A significantly greater proportion of distracted mothers showed low sensitiv-
ity to infant cues compared to not distracted mothers (p = 0.04). In sum, mindless feeding may interact 
with infant characteristics to influence feeding outcomes; further experimental and longitudinal studies 
are needed. 

Abbreviations: IOM, Institute of Medicine; TV, television; WIC, Special Supple-
mental Nutrition Program for Women, Infants, and Children; WHO, World Health 
Organization; BMI, body mass index; IBQ-R, Infant Behavior Questionnaire-
Revised Very Short Form. 
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Introduction 

Rates of childhood overweight and obesity have stabilized 
and even declined for certain age groups over the past decade 
(Ogden, Carroll, Kit, & Flegal, 2014). Despite these promising 
trends, the prevalence of overweight and obesity remains well above 
national health targets (U.S. Department of Health and Human 
Services: Office of Disease Prevention and Health Promotion; U.S. 
Department of Health and Human Services: Office of Disease 
Prevention and Health Promotion) as 32% of youth are either over-
weight or obese, and 17% are obese (Ogden et al., 2014). Additionally, 
over 7% of infants are classified as having a high weight-for-
recumbent length (Ogden et al., 2014). Overweight and obesity track 
across the life-course (Baird et al., 2005), and infancy, in particu-
lar, has been highlighted as a critical period for determining later 
chronic disease risk (Institute of Medicine, 2011). These data 
suggest that evidence-based obesity prevention strategies are still 
relevant and should be focused on during the first few years of 
life. 
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One of the earliest postnatal risk factors is rapid weight gain 
during infancy (Druet et al., 2012), which is a strong predictor of 
later obesity (Dennison, Edmunds, Stratton, & Pruzek, 2006); higher 
blood pressure, fasting glucose levels, and fasting triglyceride con-
centrations and lower high density lipoprotein (HDL) cholesterol 
levels (Ekelund et al., 2007); higher waist circumference (Sacco, de 
Castro, Euclydes, Souza, & Rondo, 2013), and non-alcoholic fatty liver 
disease (Breij, Kerkhof, & Hokken-Koelega, 2014). Given that infants 
are primarily dependent on their caregivers, and most often their 
mothers (Demaris, Mahoney, & Pargament, 2013; Nystrom & Ohrling, 
2004), to determine when, where, what, and sometimes even how 
much, will be consumed, consideration of mother–infant interac-
tions and the impact of mothers’ feeding practices on infant feeding 
and weight status outcomes is a logical starting point for under-
standing predictors of rapid weight gain during infancy. 

A recent Institute of Medicine (IOM) report outlines several rec-
ommendations for reducing risk for rapid weight gain during infancy, 
one of which encourages measures to help caregivers recognize and 
feed in response to infant hunger and fullness cues, especially during 
bottle-feeding (Institute of Medicine, 2011). Indeed, previous studies 
have suggested that mothers with lower responsiveness to infant 
cues have infants with greater weight gain across infancy (Blissett 
& Farrow, 2007; Farrow & Blissett, 2006; Farrow & Blissett, 2008; 
Worobey, Lopez, & Hoffman, 2009), but few studies have exam-
ined predictors of low maternal responsiveness (Brown & Lee, 2011) 
or have directly assessed the impact of mothers’ lack of respon-
siveness on infant intake and weight gain trajectories (DiSantis, 
Hodges, Johnson, & Fisher, 2011). Thus, our current understanding 
of how to promote responsive feeding practices during infant-
feeding interactions is limited. 

Although there may be many reasons for why a mother would 
feed in a way that is not responsive to an infant’s cues (Brown & 
Lee, 2013; Brown, Raynor, & Lee, 2011; Stifter, Anzman-Frasca, Birch, 
& Voegtline, 2011), one reason that, to our knowledge, has not been 
explored is the possibility that maternal distraction, or the tenden-
cy of the mother to pay attention to stimuli other than her infant 
during feeding interactions, impairs mothers’ abilities to recog-
nize and feed in response to infants’ hunger and fullness cues. A 
substantial body of research illustrates that older children and adults 
who engage in “mindless eating,” or eating while distracted, tend 
to consume more food than those who concentrate solely on their 
food (Wansink, 2006). Individuals who are distracted by other tasks, 
computers, television, work, or driving (Wansink, 2006), tend to rely 
on external cues to dictate when they should stop eating (e.g., when 
the episode of a TV show they are watching ends), rather than on 
their internal cues of hunger and fullness (Wansink, Payne, & 
Chandon, 2007). They also tend to report feeling less satiated than 
non-distracted individuals after eating the same amount of food 
(Brunstrom & Mitchell, 2006), and thus continue to eat in the absence 
of hunger (McKetta & Rich, 2011; Wansink et al., 2007). As follows, 
it is possible that caregivers who engage in “mindless feeding,” or 
who are distracted while feeding their infants, would be less sen-
sitive to their infants’ cues and at higher risk for overfeeding. 

It is also possible, however, that certain infants would be more 
impacted by a lack of maternal attention during feeding than others, 
as previous research has highlighted several factors that increase 
risk for overfeeding. For example, satiety responsiveness declines 
with age, which may be due to learned tendencies to overeat (Birch, 
Fisher, & Davison, 2003; Jansen, 1998). Furthermore, infants with 
certain temperament characteristics, such as higher negativity 
(Anzman-Frasca, Stifter, & Birch, 2012; Slining, Adair, Goldman, Borja, 
& Bentley, 2009), surgency/extraversion [a precursor to later im-
pulsivity (Burton et al., 2011; Rothbart, Ahadi, Hershey, & Fisher, 
2001)], or lower orienting/regulation capacity [an early manifes-
tation of poor self-regulation skills (Francis & Susman, 2009; 
Graziano, Calkins, & Keane, 2010; Tan & Holub, 2011; Wells et al., 

1997)], are at higher risk for rapid weight gain and later obesity, 
which may be due, in part, to poor self-regulatory abilities. Thus, 
it is possible that caregiver attention to infant feeding behaviors may 
be especially critical to ensure these infants do not over-feed. 

The objective of the present study was to assess the associa-
tion between maternal distraction during infant feeding interactions 
and feeding outcomes. The first aim of this study was to explore: 
1) whether mothers who were distracted while feeding their infants 
would feed their infants more formula or milk than mothers who 
were not distracted, and 2) whether infant characteristics (e.g., age 
or temperament) would moderate the association between distrac-
tion and infant intake. The second aim of this study was to assess 
whether mothers who were distracted would show lower levels of 
sensitivity to their infants’ cues compared to mothers who were not 
distracted. 

Methods 

Participants 

Twenty-eight bottle-feeding mothers and their healthy, full-
term infants participated in an experimental infant-feeding study 
[data reported elsewhere (Ventura & Golen, 2015)]. The present study 
is a secondary analysis of data from the control condition, which 
was designed to reflect a typical bottle-feeding interaction. Twenty-
five of these dyads were exclusively (n = 22) or predominantly (>80% 
of feeds; n = 3) formula-feeding; three fed breast milk from a bottle 
on a regular basis. An additional infant was tested but not in-
cluded in the present study because she was ill during the visit 
(n = 1). Infants were eligible if they were between 0 and 6 months 
of age, had the experience of feeding from a bottle, and had not yet 
been introduced to solid foods. Infants were excluded if they were 
preterm or if they had medical conditions that interfered with 
feeding. Mothers were eligible if they were between 18 and 40 years 
of age, and did not have gestational diabetes or any complications 
during pregnancy and/or birth that may have resulted in their infants 
having problems with feeding. Participants were recruited through 
fliers posted in Women, Infant & Children (WIC) offices, libraries, 
coffee shops, and pediatric offices around Philadelphia. They were 
also recruited through an advertisement in a local parenting mag-
azine. Mothers were compensated a total of $95.00 for completing 
the study. All study procedures were approved by the Office of Reg-
ulatory Affairs at Drexel University. The parent study was registered 
at clinicaltrials.gov (NCT02111694). 

Procedures 

Upon arrival to our laboratory, infants were changed into a stan-
dard onesie. Infants’ weight and length and mothers’ weight and 
height measurements were then collected and recorded in tripli-
cate. Infant anthropometric data were later normalized to z-scores 
using the World Health Organization (WHO) Anthro software version 
3.0.1 (http://who.int/childgrowth/en/); age- and sex-specific per-
centiles were calculated based on these z-scores. 

When the infant began to display hunger cues (e.g., crying, 
fussing, or putting his or her hand to his or her mouth) and the 
mother indicated she was ready to begin the feeding, a trained re-
search assistant prepared the infant’s typical formula or milk in either 
a 4-ounce or 8-ounce glass bottle with a low-flow nipple (Evenflo, 
Ohio, USA). Bottle-size and amount offered were determined by the 
mother’s report of her infant’s typical bottle size and amount 
consumed. 

Mothers were instructed to feed their infants exactly as they 
would at home, and to tell the researcher when they were ready 
to start the feed and end the feed by stating “I would like to start 
the feed now,” and “I would like to end the feed now.” The entire 
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feeding session was video-recorded using a Canon VIXIA HF M40 
Full HD Camcorder (Canon, New York, USA). The video camera was 
placed approximately 10–12 feet from the mother–infant dyads. 
Infant intake was assessed by weighing the bottle before and after 
the feeding using a top-loading balance (Mettler Toledo MS3002S 
NewClassic, Greifensee, Switzerland). 

Mothers also completed a demographics questionnaire and the 
Infant Behavior Questionnaire-Revised Very Short Form [Very Short 
Form-IBQ-R (Gartstein & Rothbart, 2003; Putnam, Helbig, Gartstein, 
Rothbart, & Leerkes, 2014)]. This 37-item form is an abbreviated 
version of the 184-item standard IBQ-R, which assesses mothers’ 
perceptions of infant temperament based on the infant’s behav-
iors as they relate to reactivity and self-regulation in the first year 
postpartum (Gartstein & Rothbart, 2003). The 37 items represent 
16 scales, which are further reduced into three dimensions of infant 
temperament: surgency/extraversion, orienting/regulation capac-
ity, and negative affectivity. Surgency/extraversion is represented 
by the Approach, Vocal Reactivity, High Intensity Pleasure, Smiling 
and Laughter, Activity Level, and Perceptual Sensitivity scales 
(α = 0.92). Negative affectivity is represented by the Sadness, Dis-
tress to Limitations, Fear, and Falling Reactivity scales (α = 0.91). 
Orienting/regulation capacity is represented by the Low Intensity 
Pleasure, Cuddliness/Affiliation, Duration of Orienting, and 
Soothability scales (α = 0.91). 

Analysis of video records 

Videos were recorded onto Secure Digital cards (SanDisk, Cali-
fornia, USA), and then imported into an event recorder program 
(Observer XT, version 10.5; Noldus Information Technology, Heerlen, 
The Netherlands). Later analysis of the videos allowed for classifi-
cation of mothers who engaged in distracted feeding. Distracted 
feeding was defined as engaging in one or more of the following 
behaviors during the feeding observation: 1) looking somewhere 
other than at the infant for more than 75% of the feeding; 2) using 
a cell-phone or smart phone (including talking, texting or using 
apps); 3) engaging in full conversations with someone else in the 
room other than the infant; and 4) falling asleep. 

Mother and infant behavior during each feeding was coded using 
the Nursing Child Assessment Feeding Scale [NCAFS (Sumner & Spitz, 
1994)]. There are six subscales within this scale, which include four 
caregiver attributes (Sensitivity to Cues, Response to Child’s Dis-
tress, Social–Emotional Growth Fostering, and Cognitive Growth 
Fostering) and two infant attributes (Clarity of Cues and Respon-
siveness to Caregiver). The present study focused on the Sensitivity 
to Cues subscale of NCAFS, which measures the degree to which the 
mother or caregiver is able to understand and respond appropri-
ately and in a timely manner to her infant’s cues (Sumner & Spitz, 
1994). A mother who displays sensitivity to her infants’ cues in-
creases the quality of the feeding interaction between her and her 
infant, and teaches her infant that he or she is valued and has an 
impact on his or her surroundings (Sumner & Spitz, 1994). 

A total of 28 mother–infant feeding dyad videos were ob-
served and analyzed by four individuals who, prior to the start of 
coding, attended a three full-day intensive training. Throughout the 
training, all subscales and definitions within subscales were ex-
plained and reviewed by a certified NCAFS-trainer to ensure their 
understanding and proper application. In addition, coders were given 
several practice opportunities to code sample mother–infant dyad 
feeding videos using NCAFS scoring sheets. Once all coders suc-
cessfully passed the final training examination, inter- and intra-
rater reliability was established with an 86% and 90% consistency, 
respectively. Inter-rater reliability was determined by the cross-
coding of three videos (11%) by all four coders, and five videos (18%) 
by two coders. Each rater double-coded five videos to determine 
intra-rater reliability. Coding occurred over the course of four months. 

Coders met regularly to explore and resolve questions and con-
cerns that arose during the course of coding. 

Data collection and management 

Study data were collected and managed using REDCap electron-
ic data capture tools hosted at Drexel University (Harris et al., 2009). 
REDCap (Research Electronic Data Capture) is a secure, web-based 
application designed to support data capture for research studies, 
providing: 1) an intuitive interface for validated data entry; 2) audit 
trails for tracking data manipulation and export procedures; 3) au-
tomated export procedures for seamless data downloads to common 
statistical packages; and 4) procedures for importing data from ex-
ternal sources (Harris et al., 2009). 

Statistical analyses 

We used SAS v.9.4 (SAS Institute Inc., North Carolina, USA) to 
analyze all data. Prior to data analysis, data were thoroughly cleaned 
and assessed for normality. The first aim of this study was to assess: 
1) whether mothers who were distracted during the feeding inter-
action in our laboratory would feed them more formula or milk than 
mothers who were not distracted, and 2) whether infant charac-
teristics (e.g., age or temperament) would moderate the association 
between distraction and intake. To address this aim, Analysis of Co-
variance (ANCOVA) was used to assess the association between 
distraction and the amount of formula/milk infants consumed, while 
controlling for infant age and hunger index (calculated as [amount 
consumed at last feeding/time since last feeding]). To explore 
whether infant characteristics moderated the associations between 
maternal distraction and amount of formula/milk infants con-
sumed, infant age and temperament dimensions (negative affectivity, 
orienting/regulation capacity, and surgency/extraversion) were first 
dichotomized using median splits. We then included each of these 
variables into separate models testing the association between dis-
traction and infant intake. Moderation was determined by a 
significant interaction between distraction and each variable. The 
second aim of this study was to assess whether mothers who were 
distracted vs. those who were not distracted would show lower levels 
of sensitivity to their infant cues. To address this aim, we used 
median splits to classify mothers as high vs. low on the Sensitivity 
to Infant Cues subscale of NCAFS. Fisher’s exact test was then used 
to determine whether greater proportions of distracted mothers 
scored lower on the Sensitivity to Cues subscale. Where applica-
ble, effect sizes were estimated using partial eta squared [η2

p (Lakens, 
2013)]. Results are presented as means or least squared means ± stan-
dard deviations or standard errors. We used p < 0.05 as a criterion 
for statistical significance of main and interaction effects. Addition-
ally, because this was an exploratory study with a small sample size, 
we also noted statistical trends (p < 0.10). 

Results 

Sample characteristics 

Sample characteristics are presented in Table 1. Sixty percent of 
infants were female. Infants had a mean age of 2.8 ± 1.7 months 
(11.2 ± 6.8 weeks) upon study entry, with a mean weight-for-
length percentile of 75.2 ± 24.8 and weight-for-length z-score of 
2.1 ± 0.7. The majority of infants consumed partial protein-hydrolysate 
formula (pPHF; 43%, n = 12). Lesser proportions of infants con-
sumed cow’s milk formula (CMF; 25%), soy-protein formula (SPF; 
21%), and breast milk (11%). The average age of mothers was 
26.9 ± 6.9 years and pre-pregnancy BMI was 31.7 ± 6.2. The major-
ity of mothers (91.7%) received federal assistance (e.g., WIC benefits) 
and 60.7% had a family income of <$15,000 per year. The 



Table 1 
Percent (n) or mean ± SD values for sample characteristics (N = 28). 

Infant characteristics: 
Sex, % female 60.0 (15) 
Age at study entry, months 2.8 ± 1.7 
Birth weight-for-length percentile 39.0 ± 39.4 
Weight-for-length percentile at study entry 75.2 ± 24.8 
Type of milk/formula consumed during study 
Breast milk 11 (3) 
pPHF 43 (12) 
SPF 21 (6) 
CMF 25 (7) 

Maternal/familial characteristics: 
Age, years 26.9 ± 6.9 
Pre-pregnancy BMI, kg/m2 31.2 ± 8.3 
Received federal assistance (WIC) 91.7 (22) 
Family income, % < $15,000/year 60.7 (17) 
Level of education, % high school only 60.7 (17) 
Racial/ethnic category 
Non-Hispanic White 12 (3) 
Non-Hispanic Black 76 (19) 
Hispanic Black 12 (3) 

Marital status, % married 25 (7) 
Parity, % primiparous 28 (7) 

Abbreviations: CMF, cow’s milk formula; pPHF, partial protein hydrolysate formula; 
SPF, soy-protein formula. 

percentage of mothers with no college education or vocational degree 
was 60.7%. Seventy-six percent of mothers were non-Hispanic Black, 
and 75% were not married. The majority of mothers had three or 
fewer children (one child: 28%, two children: 28%, three children: 
16%). 

Association between maternal distraction and infant intake 

Eight of the 28 mothers tested (28.6%) were classified as dis-
tracted. There was no association between distraction and infant 
formula/milk consumption (distracted: 133.4 ml ± 18.6 ml vs. not 
distracted: 111.2 ml ± 11.7 ml, F[1, 25] = 1.01, p = 0.24, η2

p = 0.04). 

Infant age and temperament dimensions were explored as pos-
sible moderators of the association between maternal distraction 
and infant intake. Before inclusion of these variables as possible mod-
erators, the association of each variable with infant intake was 
assessed. There was no association between formula type and the 
amount consumed (CMF: 139.1 ± 19.4 ml; pPHF: 113.0 ± 15.4 ml; SPF: 
126.8 ± 24.7 ml, F[3, 23] = 1.47, p = 0.25, η2

p = 0.16). There was, 
however, a trend toward infants consuming significantly less when 
breast-milk was in the bottle compared to formula (breast milk: 
67.5 ± 28.9 ml vs. formula: 123.6 ± 10.0 ml; F[1, 25] = 3.37, p = 0.08, 
η2

p = 0.12). In addition, there was a significant association between 
age and amount consumed in that younger infants (1.6–10.9 weeks 
of age: 93.9 ± 12.6 ml) consumed significantly less than older infants 
(11–24 weeks of age: 141.3 ± 12.6 ml; F[1, 25] = 7.01, p = 0.01, 
η2

p = 0.22). There was no association between mothers’ percep-
tions of infants’ negative affectivity (F[1, 25] = 0.01, p = 0.93, η2

p = 0.00) 
or orienting/regulation capacity (F[1, 25] = 1.77, p = 0.20, η2

p = 0.06) 
and amount consumed. Conversely, infants classified as high on 
surgency/extraversion consumed significantly more than infants clas-
sified as low on surgency/extraversion (138.8 ± 12.9 ml vs. 
96.3 ± 12.9 ml, respectively; F[1, 25] = 5.40, p = 0.03, η2

p = 0.18). 
In tests examining whether any of the above characteristics modi-

fied the association between maternal distraction and infant intake, 
the possible interaction between breast milk vs. formula and dis-
traction could not be tested because none of the mothers feeding 
breast-from a bottle were classified as distracted. When analyses 
were limited to mothers who fed their infants formula, there was 
no interaction between formula type and distraction (F[2, 20] = 0.75, 
p = 0.49, η2

p = 0.07). There was a trend toward an interaction between 
distraction and infant age (F[1, 23] = 3.93, p = 0.06, η2

p = 0.15; Fig. 1). 
Post-hoc comparisons revealed that when infants were younger (1.6– 
10.9 weeks of age) there was no association between maternal 
distraction and infant intake (distracted: 94.5 ± 23.0 ml, not dis-
tracted: 95.0 ± 14.5 ml, p = 0.99). In contrast, older infants (11–24 
weeks of age) of distracted mothers trended toward consuming 
more than older infants of mothers who were not distracted 

Fig. 1. Infant age trended toward moderating the association between maternal distraction and infant intake. When infants were older (11–24 weeks of age), there was a 
trend toward infants of distracted mothers consuming more than infants whose mothers were not distracted (p = 0.09). Maternal distractedness was not associated with 
amount consumed for younger infants (1.6–10.9 weeks of age; p = 0.99). 



Fig. 2. Mothers’ perception of infants’ orienting/regulation capacity moderates the association between maternal distraction and infant intake. For infants low in orienting/ 
regulation capacity (self-regulation skills), those whose mothers were distracted consumed significantly more formula/milk than infants whose mothers were not distracted 
(p = 0.03). However, when mothers were not distracted, infants who were low in orienting/regulation capacity consumed significantly less than infants who were high in 
orienting/regulation capacity (p = 0.04). Different letters between and among groups indicate significant differences in amounts consumed (p < 0.05). 

(distracted: 174.4 ± 23.0 ml, not distracted: 126.7 ± 14.5 ml, 
p = 0.09). 

The association between maternal distraction and infant intake 
was also modified by two dimensions of mothers’ perceptions of 
infant temperament: orienting/regulation capacity (F[1, 23] = 5.53, 
p = 0.03 for the interaction, η2

p = 0.19; Fig. 2) and surgency/ 
extraversion (F[1, 23] = 4.59, p = 0.04 for the interaction, η2

p = 0.17; 
Fig. 3). With respect to orienting/regulation capacity, when infants 

had low levels of orienting/regulation capacity, those whose mothers 
were distracted consumed significantly more formula than those 
whose mothers were not distracted (177.1 ml ± 33.8 ml vs. 
92.4 ml ± 13.8 ml, p = 0.03). In contrast, when infants had high levels 
of orienting/regulation capacity, the association between mater-
nal distraction and infant intake was not significant (p = 0.44). In 
addition, when mothers were not distracted, infants who were low 
in orienting/regulation capacity consumed significantly less 

Fig. 3. Mothers’ perception of infants’ surgency/extraversion moderates the association between maternal distraction and infant intake. Among infants low in surgency/ 
extraversion, formula/milk intake was significantly higher when mothers were distracted compared to when mothers were not distracted (p = 0.03). When infants were 
high in surgency/extraversion, there was no significant difference in formula/milk intake between infants of distracted vs. not-distracted mothers (p  = 0.54). Different letters 
between and among groups indicate significant differences in amounts consumed (p < 0.05). 



than infants who were high in orienting/regulation capacity 
(92.4 ml ± 13.8 ml vs. 139.3 ml ± 16.9 ml, p = 0.04). With respect to 
surgency/extraversion, for infants with low levels of surgency/ 
extraversion, those whose mothers were distracted consumed 
significantly more than those whose mothers were not distracted 
(140.6 ml ± 22.5 ml vs. 78.4 ml ± 14.3 ml p = 0.03, respectively). In 
addition there was no association between maternal distraction and 
infant intake when infants had high levels of surgency/extraversion 
(p = 0.54). 

Association between maternal distraction and maternal sensitivity to 
infant cues 

A significantly larger proportion of distracted mothers scored low 
on the Sensitivity to Cues subscale of NCAFS compared to mothers 
who were not distracted. Specifically, whereas 75% of distracted 
mothers scored low on the Sensitivity to Cues subscale, only 30% 
of mothers who were not distracted scored low on this subscale 
(p = 0.04, Fisher’s Exact Test). 

Discussion 

The present study illustrates that mothers’ engagement in mind-
less feeding, or attention to environmental distractors during bottle-
feeding, may interact with infant characteristics to influence feeding 
outcomes. These findings add to the existing body of research that 
attempts to identify which infants are at risk for rapid weight gain 
during infancy, a significant predictor of obesity later in life (Dennison 
et al., 2006; Druet et al., 2012), and highlight potential targets for 
prevention efforts. Whereas maternal distraction alone was not as-
sociated with greater formula/milk intake, infant characteristics 
including age, orienting/regulation capacity, and surgency/ 
extraversion moderated the associations between distraction and 
formula/milk consumption. 

In this study, older infants (11–24 weeks of age) whose mothers 
were distracted during bottle-feeding tended to consume more 
formula/milk than older infants whose mothers were not dis-
tracted. Conversely, maternal distraction was not associated with 
intakes for younger infants (1.6–10.9 weeks of age). One possible 
interpretation of this finding is that younger infants are better able 
to regulate their intake, regardless of their mothers’ attentiveness 
and sensitivity to their feeding cues. Conversely, older infants whose 
mothers are more distracted, and therefore, more disconnected and 
less responsive to their satiation cues during the feeding interac-
tion, may learn to disregard their feelings of satiation and continue 
to eat when they are no longer hungry. This interpretation is sup-
ported by Worobey et al. (2009), who found that lower maternal 
sensitivity to infant feeding cues was associated with increased 
infant weight gain in older infants (24–48 weeks of age), but not 
in younger infants (12–24 weeks of age). Similarly, Birch and col-
leagues explored the development of eating in the absence of hunger 
in a longitudinal study of young girls and found that tendencies to 
eat in the absence of hunger significantly increased between ages 
5 and 9 years for all girls, and that this change was significantly 
greater for girls whose mothers used restrictive feeding practices 
(Birch et al., 2003). The present study was cross-sectional and ob-
servational, and thus cannot inform as to whether distracted feeding 
directly caused the development of poorer regulatory abilities for 
older infants. Further research using experimental and longitudi-
nal designs, as well as infants with a wider range of ages, would 
provide insight into whether habitual maternal distraction during 
bottle-feeding leads to the development of poorer self-regulatory 
abilities and greater tendencies to eat in the absence of hunger for 
infants. 

Another notable finding from this study was related to mothers’ 
perceptions of their infants’ orienting/regulation capacity, which 

is predictive of later effortful control, or the ability to maintain 
attentional focus and employ cognitive, behavioral, and emotional 
self-control (Rothbart, Ellis, Rueda, & Posner, 2003). Previous re-
search suggests that young children with poorer global self-
regulation or inhibition capacities (as reported by their mothers) 
tend to have poorer abilities to self regulate their energy intake 
and to have higher weight statuses than young children who are 
higher in global self-regulation or inhibition skills (Francis & Susman, 
2009; Graziano et al., 2010; Tan & Holub, 2011). We did not find a 
main effect of infants’ orienting/regulation capacity on infant intake; 
however, when infants were low in orienting/regulation capacity, 
those whose mothers were distracted consumed significantly more 
formula/milk than those whose mothers were not distracted. One 
possible explanation for this finding is that distracted mothers of 
infants with low self-regulatory abilities were less aware than their 
not-distracted counterparts of their infants’ satiation signals and 
propensities to eat beyond fullness, leading them to overfeed. 
However, this interpretation does not take into account our find-
ings that: 1) intakes of infants with low regulation/orienting capacity 
and distracted mothers were not statistically different from those 
of infants with higher regulation/orienting capacity, and 2) among 
mothers who were not distracted, infants with low regulation/ 
orienting capacity consumed significantly less than infants with 
high regulation/orienting capacity. Given these findings, it is pos-
sible that, among mothers who were not distracted, those who 
perceived their infants to have low self-regulatory capacity were 
overly cautious with regard to how much they fed their infants, 
leading to underfeeding, whereas those who perceived their infants 
to have high orienting/regulation capacity were more trusting of 
their infants, and in effect exerted less control over the feed. This 
interpretation is consistent with previous studies showing that 
mothers who believe their infants are at risk for overeating and 
rapid weight gain are inclined to use more controlling and restric-
tive feeding practices (Brown & Lee, 2011; Francis, Hofer, & Birch, 
2001). While the present study suggests that maternal distrac-
tion, or lack thereof, may interact with infants’ self-regulatory 
abilities to influence feeding outcomes, future experimental and 
longitudinal studies are needed to better understand this 
relationship. 

Findings from the present study also illustrated that infants whose 
mothers rated them as high in surgency/extraversion consumed sig-
nificantly more than those rated lower in this dimension of 
temperament. The surgency/extraversion subscale of the IBQ-R is 
composed of measures of the infants’ level of approach, vocal re-
activity, high intensity pleasure, smiling and laughter, activity level, 
and perceptual sensitivity. This subscale was adapted for infants from 
the Child Behavior Questionnaire’s (CBQ) impulsivity subscale 
(Gartstein & Rothbart, 2003), which defined impulsivity as the quick-
ness of reactivity, or not thinking before taking action (Francis, 
Granger, & Susman, 2013). Thus, the items that comprise the 
surgency/extraversion subscale of the IBQ-R are intended to rep-
resent aspects of impulsivity that are developmentally appropriate 
to infants. For example, approach, which refers to positive excite-
ment and quick movement toward enjoyable activities (Gartstein 
& Rothbart, 2003), indicates a lack of thought before action. Simi-
larly, high intensity pleasure is indicative of seeking stimulation 
(Gartstein & Rothbart, 2003), another key element of impulsivity. 
Such indicators of impulsivity have been linked to overweight and 
obesity in samples of children between the ages of 3 and 15 years 
(Francis et al., 2013; Nederkoorn, Braet, Van Eijs, Tanghe, & Jansen, 
2006). With respect to infancy, Burton et al. (2011) found that higher 
maternal perceived levels of infant surgency predicted acceler-
ated rates of weight gain between birth and 3 months of age, but 
not beyond 3–12 months (Burton et al., 2011). These findings may 
indicate that impulsive tendencies in early life lead to greater dif-
ficulty refraining from the temptation to overeat energy dense foods 



when they are available (Nederkoorn et al., 2006). As such, infants 
and children who are impulsive may be at higher risk for 
over-consumption and eating in the absence of hunger, and there-
fore less able to self-regulate their energy intake (Burton et al., 2011). 

In the present study, maternal distraction was associated with 
intakes for infants who were lower in surgency/extraversion, but 
not for infants who were higher in surgency/extraversion. When 
infants were lower in surgency/extraversion, those whose mothers 
were not distracted consumed significantly less formula/milk than 
infants whose mothers were distracted, as well as compared to 
infants who were high in surgency/extraversion with distracted and 
not-distracted mothers. Taken together, these findings may suggest 
that impulsive tendencies override physiological signals of full-
ness for surgent/extraverted infants, given their propensity toward 
enjoyable activities and stimulation from eating, making it chal-
lenging for even the most attentive mothers to feed in response to 
these infants’ satiation cues. Furthermore, when mothers of infants 
who are low in surgency are distracted, the intakes for these infants 
look more like those of infants who are high in surgency. Thus, re-
ducing mothers’ level of distraction while feeding may be important 
for ensuring that infants who have lower levels of surgency/ 
extraversion are not over-fed, whereas interventions other than 
reducing mothers’ tendencies toward distracted feeding may be nec-
essary to prevent overfeeding in surgent/extraverted infants. 
Alternatively, it is also possible that mothers of infants low in 
surgency/extraversion who were not distracted under-fed their 
infants relative to other infants; further research using experimen-
tal methods is necessary to understand mechanisms and causal 
associations between maternal distraction and infant intake in more 
vs. less surgent/extraverted infants. 

Findings from the present study also revealed that a signifi-
cantly higher percentage of distracted mothers scored lower on the 
Sensitivity to Cues subscale of NCAFS than non-distracted mothers. 
This finding, while intuitive, is critical in understanding connec-
tions between distracted and responsive feeding. The finding that 
distracted feeders were more likely to be less sensitive to their 
infants’ hunger and satiation cues than non-distracted feeders is con-
sistent with previous literature linking distracted eating to decreased 
awareness of, and hence less sensitivity to, internal cues of hunger 
and satiation, resulting in overeating [for a review see Robinson et al., 
2013]. 

This study presents a novel and valuable exploration of 
maternal distraction during bottle-feeding interactions. However, 
this study is not without limitations, each of which could pave the 
way for additional studies exploring this topic. First, our sample 
was small in size and the majority was black, low-income women, 
with pre-pregnancy weight statuses that were higher than nation-
al averages [but similar to averages for low-income, Black populations 
(May, Freedman, Sherry, & Blanck, 2013; Ogden et al., 2014)]. These 
sample characteristics may hinder our ability to generalize our find-
ings to other populations. Second, we used a standardized nipple 
for all infants because it was required within the experimental design 
of our parent study (Ventura & Golen, 2015). It is possible, however, 
that not all infants were accustomed to this type of nipple, and 
instead would have been more comfortable using a fast-flow nipple, 
which perhaps created an unnatural circumstance for certain infants. 
Third, a large number of analyses were reported and this repeated 
testing might have increased our chance of finding significant effects. 
Fourth, it is also important to note that we do not have a clear 
definition of over- vs. under-feeding upon which to base our con-
clusions. Thus, our conclusions and interpretations are limited to 
the comparison of amounts consumed among subgroups of 
infants and it remains unclear whether infant groups who con-
sumed significantly less vs. more were under or overfed, respectively. 
Finally, although we made every effort to make our laboratory as 
comfortable as possible, the novelty of the setting may have 

influenced mothers’ and infants’ behaviors during the feeding 
interaction. 

Conclusions and future directions 

Rapid infant weight gain is a strong predictor of later obesity risk 
(Druet et al., 2012; Ekelund et al., 2007); thus, effective targets for 
prevention efforts are needed to reverse the continued high prev-
alence of overweight and obesity in childhood (Ogden et al., 2014). 
Given the potential for mothers or caregivers to influence their 
infant’s eating behaviors through their feeding practices and styles, 
more insight into mothers’ feeding practices, and how to optimize 
them, is essential. The current study sought to evaluate the asso-
ciation between maternal distraction during feeding interactions and 
feeding outcomes, as well as to reveal potential predictors of which 
infants may be more affected by distracted feeding. 

To our knowledge, this is the first study to explore maternal 
distraction during mother–infant feeding interactions, and has 
opened a new avenue for further research. Future studies evaluat-
ing distraction and infant feeding outcomes should, first and 
foremost, include larger sample sizes as well as more diverse samples 
to improve the generalizability of findings. Furthermore, future 
studies might benefit from utilizing a home-based setting, as 
opposed to the laboratory-based setting used in the present study, 
as well as allowing infants to feed from their own bottles to elicit 
more natural participant behaviors. Re-examining the hypotheses 
posed in the present study within an experimental design is es-
sential in better understanding the direction of causation for 
associations between mothers’ distracted feeding and sensitivity 
to infants’ cues, and infants’ formula/milk intake, and could lead 
to novel education efforts targeting mothers most vulnerable to 
mindless feeding. 
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