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A B S T R A C T

This paper describes the development of a self-report measure of mothers’ engagement in technological activities
during mother-infant interactions. In Study 1, mothers (n ¼ 332; infants: 3.8 � 1.4 months) completed the
Maternal Distraction Questionnaire (MDQ) and related questionnaires. Factor analysis revealed two distinct
subscales representing engagement with technological distractors and perceived distraction. Subscales correlated
with relevant measures of feeding styles, attachment, and infant eating behaviors and temperament. In Study 2,
mothers (n ¼ 24; infants: 3.8 � 1.8 months) completed the MDQ and kept feeding activity diaries. Significant
correlations between MDQ subscales and diary data were noted. In sum, the MDQ is a valid measure of maternal
engagement with technological activities during mother-infant interactions.
1. Introduction

1.1. Development and Validation of the Maternal Distraction
Questionnaire

Young infants have inborn capacities for making social connections
with caregivers and engaging in social learning (Yogman et al., 2018).
Indeed, in some form or another, the majority of learning during early
childhood happens within the context of relationships (Vygotsky, 1978).
Thus, a key foundation for early cognitive and socioemotional develop-
ment is responsive and reciprocal caregiver-child interactions.

Of particular importance are “serve and return” interactions with
caregivers, wherein the infant engages the caregiver (e.g., coos) and the
caregiver promptly responds in a way that is contingent and consistent
(e.g., makes eye contact and smiles) (Harvard Center on the Developing
Child, 2015). An important foundation for successful serve and return
interactions is caregiver sensitivity to infant cues and attempts at
engagement, which is defined by four essential components: 1) aware-
ness of infant cues, 2) accurate interpretation of these cues, and responses
to these cues that are 3) developmentally appropriate and 4) prompt and
contingent (Lohaus et al., 2001). It is important to emphasize that care-
giver attentiveness to infant cues and attempts at engagement comprise a
critical foundation for developmentally appropriate and contingent
responsiveness to those cues, especially within the framework of serve
and return interactions. Consistent caregiver attunement and contingent
responsiveness during caregiver-child interactions communicates to the
child that he or she is an important agent who can make meaningful
tura).
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contributions within social interactions (Berk and Meyers, 2015). Addi-
tionally, these interactions help promote the development of effective
self-regulatory skills for infants and create the groundwork for secure
attachments (Ainsworth and Bell, 1970; Bowlby, 1977a, 1977b; Feld-
man, 2006; Feldman et al., 2011; Tronick, 2005, 2007; Tronick et al.,
1977). Over time, repeated experiences with successful serve and return
interactions provide the infant with a multitude of opportunities for
cognitive and socioemotional growth, as these experiences allow infants
to learn about and understand the world around them through the
scaffolded guidance of a trusted caregiver (Berk and Meyers, 2015;
Harvard Center on the Developing Child, 2015; Tronick, 2007).

1.2. The potential for caregiver distraction by technology

There is increasing concern in both lay and professional communities
that the omnipresence of portable technology (e.g., smartphones, tablets,
smartwatches) may be negatively impacting caregiver attentiveness
during caregiver-child interactions and changing the nature of family
interactions. A 2019 Pew Research Center survey illustrated 96% of
Americans own a cellphone, 81% own a smartphone, and 50% own a
tablet (Pew Research Center, 2019b). Additionally, studies of smart-
phone use illustrate adult users check their phones multiple times per
hour to consume notifications, email messages, alerts, and social media
comments, and use the internet on their phones multiple times per day
(Rosen et al., 2013). Although caregiver distraction is not a new problem,
per se, given the potential for distraction by other children, adults, or
household activities, the nature of today's distractions may differ from
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rticle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

mailto:akventur@calpoly.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2020.e03276&domain=pdf
www.sciencedirect.com/science/journal/24058440
http://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2020.e03276
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2020.e03276


A.K. Ventura et al. Heliyon 6 (2020) e03276
previous generations given that portable technology is potentially always
available (e.g., always in a parent's pocket) and is specifically designed to
be attention-grabbing and habit-forming (Oulasvirta et al., 2012; Ward
et al., 2017; Wilmer et al., 2017). The omnipresence and habitual use of
portable technology has created a digital “culture of connectedness”
where many feel dependent on their phones and uncomfortable when
forced to go without them (Cheever et al., 2014). Thus, today's parents
and caregivers may be faced with a uniquely difficult challenge of having
to overcome potentially ingrained and habitual technology use to
intentionally attend to and interact with their children.

Parents of and caregivers to young infants may be particularly
vulnerable to habitual technology use during caregiver-infant in-
teractions because the first few months postpartum are primarily dedi-
cated to infant care – and, in particular, infant feeding – potentially
leaving new parents and caregivers with frequent and long bouts of time
where their activities are constricted and dedicated to their infants, with
relatively less time for self-care or other interests. Although limited data
regarding caregivers’ use of technology in the presence of infants and
during caregiver-infant interactions are available, two studies of mother-
infant dyads illustrated that the majority of mothers indicated that they
used some sort of technology (e.g., TV, smartphone, tablet) while feeding
their infants (Golen and Ventura, 2015b; Ventura and Teitelbaum, 2017).

Technology use, especially in the form of social media, can be an
effective way for new mothers to connect with other mothers and family
members, especially when they feel bound to a space (e.g., during infant
feeding) or their home (McDaniel et al., 2012). This media outlet can
facilitate new mothers’ psychological adjustment to their sometimes
all-consuming new role. Additionally, parents report mobile devices help
ameliorate psychological discomforts that may accompany parenting by
lessening feelings of social disconnectedness, reducing boredom, and
providing relief from stress (Radesky et al., 2016). However, there is
potential for frequent device use to cause “technoference,” defined as
interruptions in interpersonal interactions caused by technology use
(McDaniel and Radesky, 2018b).

1.3. Does caregiver technology use impact caregiver-child interactions?

There is increasing interest in understanding potential short- and
long-term impacts of caregiver technology use during caregiver-child
interactions, yet the limited number of studies available predominantly
focus on parents of preschool and school-age children [see (Kildare and
Middlemiss, 2017; McDaniel, 2019) for reviews]. Observational studies
have shown that parents using mobile devices engaged in fewer con-
versations with their children, were less responsive to attention bids from
their children, and responded to many of these attention bids in a more
negative manner (e.g., raising their voice) than those who were not using
a mobile device (Radesky et al., 2014, 2015). In an experimental study of
effects of parent distraction by TVs, computers, and phones on parent
supervisory behaviors within a simulated home environment, parents
were less engaged with and exhibited lower visual attention to their
preschoolers when distracted compared to when not distracted (Boles
and Roberts, 2008). Although parents of children 10 years and younger
report that they prioritize child supervision over phone use when su-
pervising their children in environments such as public parks and play-
grounds (Hiniker et al., 2015), several studies have documented parent
distraction within settings where parent supervision and vigilance is
essential for preventing accidental injury and death (Palsson, 2014),
including driving with children in the car (Macy et al., 2014; Roney et al.,
2013) or supervising children who are swimming (Simon et al., 2003) or
bathing (Moran, 2010).

Studies of parents with younger children (birth to 2 years) have
predominantly focused on the potential impact of parent technology use
during early learning interactions for children 1–2 years of age. Several
studies have focused on the potential effect of background television –

defined as an adult-directed television show that is playing in the back-
ground while children play alone or with a parent – and illustrate that
2

children engage in shorter play episodes and exhibit less focused atten-
tion when the television is turned on versus off (Schmidt et al., 2008).
Background television also reduces the quality of parent-child interac-
tion: parents talk to their children less, use lower quality speech, spend
less time actively involved with their children's play, and are less
responsive to their children's bids for attention when background tele-
vision is present versus absent (Kirkorian et al., 2009; Pempek et al.,
2014; Tanimura et al., 2007). In addition, an experimental study illus-
trated that when mothers were tasked with teaching their children a new
word, their teaching was less effective when they were interrupted by a
call on a cellphone compared to when they were allowed to teach their
child in a distraction-free environment (Reed et al., 2017).

To date, few studies have explored potential correlates and impacts of
caregiver technology use during caregiver-infant interactions during
early infancy, despite the well-established importance of caregiver
attunement and contingent responsiveness for promoting high-quality
caregiver-infant interactions. However, the few studies available do
suggest that maternal technology use during mother-infant interactions
may impact some aspects of dyadic interactions in ways that are
consistent with research on parents of older children. For example, in an
experimental study of mothers and their 7–24 month old infants, infants
exhibited increased levels of negative affect, decreased levels of positive
affect and engagement with their mothers, and increased frequency of
social bids to obtain their mothers' attention when mothers were
instructed to engage with a mobile device in the presence of their infant
compared to when they were instructed to play and interact with their
infant (Myruski et al., 2018). During a lab-based bottle-feeding obser-
vation, mothers who were distracted were significantly less sensitive to
their babies’ cues than mothers who were not distracted (Golen and
Ventura, 2015b). For those mothers with infants who had lower capac-
ities to self-regulate, mothers who were distracted had infants who
consumed greater volumes of formula compared to infants of mothers
who were not distracted (Golen and Ventura, 2015b). Additionally, in
within-subject experimental study wherein breastfeeding mother-infant
dyads were observed while feeding under two counterbalanced condi-
tions (digital media use: mothers were instructed to watch a show on a
mobile device during a breastfeeding interaction versus control: mothers
listened to ambient-level classical music in a distraction-free environ-
ment during a breastfeeding interaction), mothers engaged their infants
in significantly less cognitive growth fostering during the digital media
use versus control condition (Ventura et al, 2019). Taken together, these
studies suggest caregiver-child interactions are negatively affected by
parent technology use, but given the diversity of age groups examined,
types of parent technology use examined, and study designs employed,
further research is warranted.

1.4. The need for reliable and validated measures of caregiver technology
use

With continued increases in technology ownership and interest in
understanding potential positive and negative impacts of caregiver
technology use, it is important for researchers to have a diverse array of
tools to measure caregiver technology use during caregiver-child feeding
and care interactions. Previous studies have used observational methods,
such as observations in public venues (Hiniker et al., 2015; Mangan et al.,
2018; Moran, 2010; Radesky et al., 2014) and structured observations in
a lab setting (Golen and Ventura, 2015b; Radesky et al., 2015). Other
studies have used diary methods that require caregivers to document
details of feeding interactions with their infants, as well as any activities
engaged in during the feeding interaction (Golen and Ventura, 2015a;
Ventura and Teitelbaum, 2017). However, collection and analysis of
these measures of technology use and caregiver-child interactions are
labor-intensive for participants and researchers, and may affect the par-
ticipants' behaviors of interest. Although other studies have used survey
methods that directly assess parents' perceptions of how often techno-
logical devices interrupt family interactions (McDaniel and Coyne,
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2016a, 2016b; McDaniel and Radesky, 2018a, 2018b), there is need for
additional, validated survey measures that assess caregiver technology
use more broadly (not just technology use that caregivers perceive as
disruptive) and during the earliest interactions – between caregivers and
infants – given the documented prevalence of technology use during
these interactions (Golen and Ventura, 2015b; Ventura and Teitelbaum,
2017) and high potential for technology use interfere with caregivers’
sensitivity to infant cues (Golen and Ventura, 2015b; Kirkorian et al.,
2009; Myruski et al., 2018; Pempek et al., 2014; Tanimura et al., 2007;
Ventura et al., 2019).

In addition, previous research suggests measures of maternal
distraction should distinguish between feeding interactions versus during
all other, non-feeding interactions. First, during early infancy, feeding
interactions occur frequently, with young infants feeding at least 8–12
times per day (Fomon, 1993). Therefore, dyads spend a substantial
portion of each day engaged in feeding. These feeding interactions are a
time when caregivers' activities are relatively constricted and limited,
thus may be a time when caregivers are particularly vulnerable to “tuning
out” by engaging in other activities, such as watching television or using
a mobile device (Golen and Ventura, 2015b; Ventura and Teitelbaum,
2017). Second, feeding interactions have both nutritional and social
significance (Black and Aboud, 2011); caregivers should be attentive and
responsive to infants' hunger and fullness cues during these interactions,
but can also engage in opportunities to promote infant socioemotional
and cognitive growth (e.g., making eye contact with the infant, talking to
the infant about aspects of the feeding or broader environment) (Oxford
and Findlay, 2015). Previous research illustrates use of technology dur-
ing these interactions may decrease mothers' likelihood of engaging with
their infant in these ways during the feeding (Ventura et al., 2019), thus
may lessen the non-nutritive benefits of feeding interactions. Third, there
is a long-standing precedent for using feeding interactions as a proxy for
the quality of caregiver-child interactions in both feeding and
non-feeding contexts [see (Worobey, 2016) for a review]; thus, a specific
focus on feeding interactions would be consistent with other methodo-
logical approaches in the field and may provide insights into mothers’
use of technology during a particularly frequent and important form of
early dyadic interaction.

To this end, the purpose of these two studies was to develop and
validate a self-report measure of mothers’ engagement with distractors
during mother-infant interactions within both feeding and non-feeding
contexts. Although both maternal and non-maternal caregivers are
important contributors to infant care and outcomes, the present research
focuses on mothers given that, during early infancy, mothers are typically
predominately responsible for infant feeding and care (DeMaris et al.,
2013). In Study 1, the factor structure and construct validity of this
self-report measure were determined within a cross-sectional, inter-
net-based survey of mothers of young infants. In Study 2, the concurrent
criterion validity of this self-report measure was determined within a
cross-sectional, observational feeding diary study.

2. Study 1

2.1. Methods

2.1.1. Participants
Mothers (n ¼ 332) of infants �6 months of age were recruited from

AmazonMechanical Turk (MTurk), a crowdsourcing platform that allows
individuals to sign up as “workers” to complete tasks, such as online
surveys (Follmer et al., 2017). Previous research has demonstrated
MTurk can be a cost-effective way to obtain reliable data from demo-
graphically diverse samples (Buhrmester et al., 2011; Chandler and
Shapiro, 2016; Dworkin et al., 2016), especially when recruiting pop-
ulations who may find it difficult to travel to participate in research, such
as parents with young infants (Tran et al., 2017). Through MTurk,
interested workers (i.e., potential research participants) were invited to
participate in the online survey. Inclusion criteria were adult mothers (18
3

years or older) with healthy infants 6 months of age or younger who
resided in the U.S. Mothers of infants who were preterm, had develop-
mental delays, or had medical conditions that interfered with feeding
were excluded. Eligible participants who completed the survey received a
unique verification code that could be entered into MTurk to receive
compensation. Participants were compensated $0.50, which is compa-
rable to other studies using MTurk (Buhrmester et al., 2011). Participants
who completed the screening questions and did not meet eligibility re-
quirements were directed to the end of the survey and were thanked for
their interest, but did not receive compensation. All study procedures
were reviewed and approved by the California Polytechnic State Uni-
versity Institutional Review Board.

Approximately 54% (n¼ 178) of mothers had female infants. Average
infant age was 3.8 � 1.4 months. Average age of mothers was 31.2 � 4.7
years. Thirty-one percent (n ¼ 103) of mothers were primiparous. The
majority reported beingmarried (67.2%; n¼ 223). Thirty-nine percent (n
¼ 130) of mothers reported their highest level of education was an un-
dergraduate or graduate degree. Fourteen percent (n ¼ 47) reported a
family income <$25,000 per year, 62.2% (n ¼ 204) reported a family
income between $25,000-$75,000, and 23.5% (n¼ 77) reported a family
income >$75,000; 4 mothers did not report their family income. Sixty
percent (n ¼ 198) reported that they participated in the Special Sup-
plemental Nutrition Program for Women, Infants, and Children (WIC).
The majority (75.8%; n¼ 248) identified as non-Hispanic White, 9.7% (n
¼ 32) non-Hispanic Black, 8.8% (n ¼ 29) Hispanic, 3.7% (n ¼ 12) Asian,
and 2.4% (n ¼ 8) mixed race; 3 mothers did not report their race/
ethnicity.

On average, mothers reported being responsible for 81.8 � 20.9% of
their infants’ feedings. With respect to milk type, 48.5% (n ¼ 161) of
mothers reported their infant was fed breast milk, 26.2% (n ¼ 87) re-
ported their infant was fed formula, and 25.3% (n ¼ 84) reported their
infant was fed a combination of breast milk and formula. With respect to
feeding mode, 29.5% (n ¼ 98) of mothers reported their infant was
exclusively fed from the breast, 32.5% (n ¼ 108) reported their infant
was exclusively fed from bottles, and 38.0% (n ¼ 126) reported their
infant was both breast- and bottle-fed. Thirty-four percent of infants (n ¼
114) had been introduced to complementary foods and beverages.

2.1.2. Procedures and measures
All online data collection occurred through Qualtrics (www.qual

trics.com). Upon entry into the Qualtrics survey site, mothers were pro-
vided with a brief description of the research and were asked a series of
screening questions to assess their eligibility to participate. Eligible
mothers were then presented with the informed consent form. Those who
were eligible, provided informed consent, and indicated that they wanted
to participate in the study were allowed access to the remainder of the
study. Mothers then completed the following measures:

2.1.2.1. Quality control/attention questions. Mothers were presented with
two quality control/attention questions to ensure they were completing
the survey intentionally and accurately. These questions also facilitated
screening of unreliable responses. For the first question, mothers were
instructed to “Please select yes” and for the other question mothers were
asked to provide a qualitative response to the prompt: “Tell us about
being a parent.”

2.1.2.2. The Maternal Distraction Questionnaire (MDQ). The MDQ is a
self-report measure of the various activities that mothers may do while
interacting with their infants within both feeding and non-feeding (e.g.,
soothing, play) contexts. Development of MDQ items was based, in part,
on the research team's previous qualitative work wherein mothers were
asked to keep feeding diaries (Golen and Ventura, 2015b; Ventura and
Teitelbaum, 2017). Within this previous research, mothers were asked to
keep feeding diaries over a 3-day period, wherein for each feeding they
recorded: 1) the feeding start and end time; 2) what was fed (e.g., for-
mula, breast milk from the breast, breast milk from a bottle); 3) the

http://www.qualtrics.com
http://www.qualtrics.com
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amount fed (if known); and 4) what else, if anything, they were doing
while feeding their infants. Thematic analysis of this final component of
these feeding diaries revealed that mothers most commonly reported
doing the following activities while feeding their infants: 1) watching
television; 2) using a smartphone or tablet; 3) using a computer; 4)
talking on the phone or to another adult; 5) sleeping; and 6) reading a
book, magazine, or newspaper (Golen and Ventura, 2015b; Ventura and
Teitelbaum, 2017). While developing the MDQ, the research team also
reviewed published measures assessing distraction in other settings [e.g.,
multitasking (Zwarun and Hall, 2014)] to determine questionnaire
structure and any other activities that should be included. The combined
result was the MDQ, an 18-item questionnaire wherein the mother is
asked a series of questions related to how often she engages in common
activities (e.g. watching television, talking or texting on the phone, using
the computer, or reading a magazine) during infant feeding interactions
and other infant care interactions. For each item, the mother uses a
5-point Likert scale ranging from 1 (Never), 2 (Rarely), 3 (Sometimes), 4
(Often), 5 (Always). The MDQ also contains 4 items that directly ask the
mother how much attention she gives to her infant and how distracted
she is during infant feeding interactions and other infant care in-
teractions, respectively, using similar 5-point Likert scales; two questions
ask the mother how distracted she feels during feeding and care in-
teractions (scale range¼ 1 [Not at all distracted], 2 [A little distracted], 3
[Somewhat distracted], 4 [Very distracted], 5 [Completely distracted])
and two questions ask the mother how much attention she pays to her
infant during feeding and care interactions (scale range ¼ 1 [Not much
attention], 2 [A little attention], 3 [Some attention], 4 [Close attention],
5 [Extremely close attention]). Table 1 presents all questionnaire items
and descriptive statistics for each item.

2.1.2.3. Family demographics. This information was assessed using a
questionnaire developed by the research team. This questionnaire as-
sesses age, parity, education level, marital status, and employment status.
It also assesses family income and use of federal assistance programs.
Additionally, mothers reported the extent to which they were responsible
for their infants’ care versus the extent to which their infants were cared
Table 1. Descriptive statistics for the Maternal Distraction Questionnaire items.

Please indicate the extent to which you do the following while breastfeeding or bottle-feeding

Watch television (e.g., videos, shows, or movies)

Use a computer (e.g., check email, surf the internet, work)

Talk on the phone

Text or use apps on a mobile device or tablet

Read a book, magazine, or newspaper (not on a mobile device or tablet)

Other

In general, how distracted do you feel when you are breastfeeding or bottle-feeding your baby?

In general, how much attention do you pay to your baby when you are breastfeeding or bottle-

Please indicate the extent to which you do the following while caring for or spending time with

Watch television (e.g., videos, shows, or movies)

Use a computer (e.g., check email, surf the internet, work)

Talk on the phone

Text or use apps on a mobile device or tablet

Read a book, magazine, or newspaper (not on a mobile device or tablet)

Other

In general, how distracted do you feel while caring for or spending time with your baby (exclu

In general, how much attention do you pay to your baby when caring for or spending time with

a Score range ¼ 1 (Never), 2 (Rarely), 3 (Sometimes), 4 (Often), 5 (Always).
b Score range ¼ 1 (Not at all distracted), 2 (A little distracted), 3 (Somewhat distra
c %(n) reporting Very distracted or Completely distracted.
d Score range ¼ 1 (Not much attention), 2 (A little attention), 3 (Some attention),
e %(n) reporting Close attention or Extremely close attention.

4

for by other adults (e.g., partner, extended family, babysitters, daycare
staff).

2.1.2.4. Baby basic needs questionnaire (BBNQ). The BBNQ is a mother-
report measure of the infant's feeding history (e.g., duration and extent of
breast- versus formula- or bottle-feeding), as well as the extent to which
the mother uses food to soothe her infant (Stifter et al., 2011; Stifter and
Moding, 2015). To assess use of food to soothe, mothers rate, on a scale of
“Never” to “Always,” their tendencies to use food to soothe their infants
in a variety of places (e.g., church, car, doctor's waiting room) and during
various activities (e.g., getting ready to leave, when on the phone, when
you are stressed) on a scale of “Never” to “Always.” The food to soothe
scale was validated by Stifter and Moding (2015), who also reported that
this scale demonstrated good reliability (Crohnbach's coefficient alphas α
¼ .73 to .79). In the present study, Crohnbach's coefficient alpha for this
scale was α ¼ .91.

2.1.2.5. Infant Feeding Styles Questionnaire (IFSQ). The IFSQ is a vali-
dated measure of maternal behaviors (e.g., control) and beliefs (e.g.,
concern about feeding) related to infant feeding (Thompson et al., 2009).
Questionnaire items are used to calculate 4 feeding style scores:
Laissez-faire (example item: “I think it is okay to prop an infant's bottle”),
Restrictive (example item: “It's important for the parent to decide how
much an infant should eat”), Pressuring (example item: “I try to get my
child to eat even if s/he seems not hungry”), and Responsive (example
item: “My child knows when s/he is hungry and needs to eat”).
Thompson et al. (2009) reported all subscales showed good predictive
validity and internal reliability (H coefficients >.75). In the present
study, Crohnbach's coefficient alpha for the feeding styles subscales were:
Laissez-faire α ¼ .61, Restrictive α ¼ .71, Pressuring α ¼ .85, and
Responsive α ¼ .69.

2.1.2.6. Maternal postnatal attachment questionnaire (MPAQ). TheMPAQ
is a validated, 19-item self-report measure that assesses the mother's
feelings of attachment to her infant (Condon and Corkindale, 1998).
Subscales include: Quality of Attachment (example item: “I now think of
Mean SD % (n) Reporting
Often or Always

your baby:a

3.1 1.1 39.5 (131)

2.5 1.1 20.5 (68)

2.6 1.0 15.7 (52)

3.1 1.1 37.2 (123)

2.5 1.2 22.3 (74)

1.8 1.2 11.9 (32)
b 1.9 0.9 3.0 (10)c

feeding him/her?d 3.9 0.9 75.3 (250)e

your baby (excluding feeding time):a

2.8 1.0 19.6 (65)

2.6 0.9 11.8 (39)

2.5 0.9 10.8 (36)

2.8 1.0 21.5 (71)

2.4 1.1 15.4 (51)

1.9 1.3 15.7 (37)

ding feeding time)?b 1.9 0.8 3.6 (12)c

him/her?d 4.2 0.8 86.7 (287)e

cted), 4 (Very distracted), 5 (Completely distracted).

4 (Close attention), 5 (Extremely close attention).
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my baby as:” with response options ranging from “very much my own
baby” to “not yet really my own baby”), Absence of Hostility (example
item: “Regarding the things that we have had to give up because of the
baby:”with response options ranging from “I find I resent it quite a lot” to
“I find I don't resent it at all”), Pleasure of Interaction (example item: “I
try to involve myself as much as I possibly can playing with the baby:”
with response options ranging from “this is true” to “this is untrue”).
Higher scores represent greater feelings of attachment. Condon and
Corkindale (1998) demonstrated these subscales had high internal reli-
ability (Crohnbach's coefficient alpha ¼ .78-.79). In the present study,
Crohnbach's coefficient alphas for the subscales were: Quality of
Attachment α ¼ .52, Absence of Hostility α ¼ .67, and Pleasure of
Interaction α ¼ .86. We excluded the Quality of Attachment subscale
from further analysis due to its poor reliability (α < .60).

2.1.2.7. Baby Eating Behavior Questionnaire (BEBQ). The BEBQ is a
validated, 18-item measure of caregiver perceptions of infants' eating
behaviors (Llewellyn et al., 2011). Questionnaire items are used to
calculate scores for 5 subscales, which represent several domains of
infant eating behavior: 1) Enjoyment of Food (example item: “My
baby enjoys feeding time.”); 2) Food Responsiveness (example item:
“Even when my baby has just eaten well, s/he is happy to be feed
again if offered.”); 3) Slowness in Eating (example item: “My baby
takes more than 30 min to finish feeding.”); 4) Satiety Responsiveness
(example item: “My baby gets filled up easily.”; and 5) General
Appetite (single item: “My baby has a big appetite.”). Llewellyn et al.
(2011) reported good internal reliability (assessed via Crohnbach's
coefficient alpha) for all subscales: enjoyment of food, α ¼ .81; food
responsiveness, α ¼ .79; slowness in eating, α ¼ .76; and satiety
responsiveness α ¼ .73. In the present study, Crohnbach's coefficient
alphas for subscales were: enjoyment of food, α ¼ .79; food respon-
siveness, α ¼ .89; slowness in eating, α ¼ .66; and satiety respon-
siveness α ¼ .75.

2.1.2.8. The Rothbart Infant Behavior Questionnaire-Revised Very Short
Form (IBQ-RVS). The IBQ-RVS is a widely-used parent-report measure of
infant temperament that has been validated in diverse samples (Gartstein
and Rothbart, 2003; Putnam et al., 2014). Questionnaire items are used
to calculate scores for 14 scales and 3 overarching factors: Positive
Emotionality/Surgency (Approach, Vocal Reactivity, High Intensity
Pleasure, Smiling and Laughter, Activity Level, and Perceptual Sensi-
tivity), Negative Affectivity (Sadness, Distress to Limitations, Fear, and
loading negatively, Falling Reactivity), and Orienting/Regulatory Ca-
pacity (Low Intensity Pleasure, Cuddliness/Affiliation, Duration of Ori-
enting, and Soothability). Putnam et al. (2014) reported the IBQ-RVS
subscales demonstrated good internal reliability (assessed via Crohnba-
ch's coefficient alpha): Positive Emotionality/Surgency, α¼ .77; Negative
Affectivity, α ¼ .78; Orienting/Regulatory Capacity, α ¼ .75. In the
present study, Crohnbach's coefficient alphas for subscales were: Positive
Emotionality/Surgency, α ¼ .86; Negative Affectivity, α ¼ .84; and Ori-
enting/Regulatory Capacity, α ¼ .76.

2.1.3. Data analysis
Prior to data analysis, data were thoroughly cleaned and assessed for

normality. A three-pass data cleaning approach was employed: First,
respondents were excluded from the sample if their survey was incom-
plete (defined as less than 90% of survey completed). During the second
pass, respondents were excluded from the sample if they incorrectly
answered the first quality control question (“Please select yes”) or pro-
vided an incoherent response for the second quality control question
(“Tell us about being a parent”). Finally, respondents with invalid re-
sponses for write-in questions such as infant birth date or infant weight
and length, were excluded. Of the 820 mothers who responded to our
advertisement, 341 did not complete the survey. Of the 479 mothers who
completed the survey, 147 incorrectly or incoherently responded to the
5

quality control questions or provided invalid responses for write-in
questions (e.g., infant birth weight and length). Because we excluded
mothers who completed 90% of the survey or less, missing data was
minimal and limited to demographics characteristics (e.g., family in-
come); these missing values were coded as “Not Reported.” The final
analytical sample was 332 mothers. Mothers who were excluded were
not statistically different from mothers who were included for key de-
mographic characteristics, including infant sex (p ¼ .4602) and age (p ¼
.3650); maternal age (p¼ .0600), parity (p¼ .8169), and education level
(p ¼ .6030); and family income (p ¼ .2383).

All quantitative analyses were conducted using SAS v.9.4 (July
2013; SAS Institute Inc., North Carolina, USA). Descriptive statistics
were calculated to summarize sample demographics and MDQ items.
To identify the factor structure of the MDQ, principal components
analysis (PCA) and scree plots were initially used to determine the
number of factors that best fit the data. Then, factor analysis with an
orthogonal (varimax) rotation was used to determine factor loadings
for each of the MDQ items. Once the factor structure was determined,
subscales were created by taking the average of all items that loaded
highly (defined as � .50) on each factor. Internal consistency of each
subscale was determined using Crohnbach's coefficient alpha. Then, to
assess construct validity for each subscale, correlation analysis was
used to explore associations between the MDQ subscales and related
psychosocial characteristics of mothers (i.e., feeding practices and
styles and perceived mother-infant attachment) and infants (i.e.,
eating behaviors and temperament). p < .05 was used as the criterion
for statistical significance.
2.2. Results

2.2.1. Descriptive statistics for MDQ items
Table 1 illustrates the proportion of mothers who selected the top two

responses (Often and Always for the individual items; Very Distracted
and Completely Distracted for the perceived level of distraction items;
Close Attention and Extremely Close Attention for the perceived level of
attention items). Approximately 40% (n ¼ 131) of mothers reported they
watched television while feeding their infants, 37.2% (n ¼ 123) reported
they texted or used apps on a mobile device or tablet, and 22.3% (n¼ 74)
reported they read books, magazines, or newspapers. Only 3% (n ¼ 10)
reported high levels of distraction during infant feeding and 75.3% (n ¼
250) reported high levels of attention. During infant care interactions,
11.8% (n¼ 39) of mothers indicated they use a computer, 21.5% (n¼ 71)
indicated they text or use apps, and 19.6% (n ¼ 65) indicated they
watched television. Only 3.6% (n ¼ 12) reported high levels of distrac-
tion during infant care interactions and 86.7% (n ¼ 287) reported high
levels of attention. For mothers who reported “other” activities during
infant feeding interactions and care interactions, common responses
included caring for other children, doing housework, eating, listening to
music, and sleeping.

2.2.2. Factor structure of the MDQ
Initial PCA and scree plots indicated that a 3-factor structure best fit

the data, with factors exhibiting initial eigenvalues of 5.03, 1.69, and
1.27. The final factor structure, determined by orthogonal (varimax)
rotation, illustrated three factors (Table 2). Factor 1 represented
engagement in technological activities, such as watching television, app
use on a mobile device, during infant feeding and care interactions.
Factor 2 represented responses for the questions assessing perceived
levels of distraction and attention during infant feeding and care in-
teractions. Factor 3 represented engagement in non-technological activ-
ities, such as reading books, magazines, or newspapers, during infant
feeding and care interactions. Items representing feeding versus non-
feeding interactions showed similar loadings for each of these factors.
In general, factor loadings were high and well-distinguished from other
factors.



Table 2. Factor loadings from the varimax matrix for Maternal Distraction
Questionnaire items.

Factor 1 Factor 2 Factor 3

During Feeding Interactions

Watch television .69a .21

Use a computer .67 .18

Talk on the phone .71

Text or use apps on a mobile device or tablet .71 .19

Read a book, magazine, or newspaper .47 .50

Other .75

General distraction .24 .61

General attention (R)b .18 .65

During Non-Feeding Interactions:

Watch television .65 .14 .16

Use a computer .66 .25 .17

Talk on the phone .60 .25

Text or use apps on a mobile device or tablet .62 .28 .15

Read a book, magazine, or newspaper .44 .53

Other .16 .77

General distraction .70

General attention (R)b .11 .69 .12

Variance Explained by Each Factor 4.07 2.07 1.86

a Factor loadings >.10 are presented. Factors loadings �.50 are bolded.
b (R) indicates reverse scored item.
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2.2.3. Internal consistency of the MDQ
Items with high loadings (�.50) for each of the three factors identi-

fied were averaged to create subscales. Subscales included: Tech
Table 3. Pairwise correlation matrix for associations between Maternal
Distraction Questionnaire subscales and Maternal and Infant Psychosocial
Characteristics.

Psychosocial Characteristics Technological Engagement Perceived Distraction

Maternal Feeding Practices and Stylesa

Food to Soothe Score .19 .09

Laissez faire feeding style .43 .21

Pressuring feeding style .21 -.07

Restrictive feeding style -.08 -.23

Responsive feeding style -.11 -.10

Mother-Infant Attachmentb

Absence of Hostility .33 .24

Pleasure in Interactions -.02 .03

Infant Eating Behaviorsc

Enjoyment of Food -.11 -.03

Food Responsiveness .32 .08

Slowness in Eating .02 -.03

Satiety Responsiveness .17 .04

General Appetite .23 .01

Infant Temperamentd

Positive Emotionality/Surgency .01 -.11

Negative Affectivity .29 .11

Orienting/Regulatory Capacity -.09 -.22

Bolded correlation coefficient values are significant at p < .05.
a Assessed via the Food to Soothe Scale (Stifter et al., 2011; Stifter and Moding,

2015) and Infant Feeding Styles Questionnaire (Thompson et al., 2009).
b Assessed via the Mother-Infant Attachment Questionnaire (Condon and

Corkindale, 1998); the Attachment Quality subscale was not included in these
analyses due to poor reliability.

c Assessed via the Baby Eating Behavior Questionnaire (Llewellyn et al., 2011).
d Assessed via the Infant Behavior Questionnaire – Very Short Form (Putnam

et al., 2014).
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Engagement, defined as mothers' frequency of engagement with technol-
ogy during infant feeding and care interactions (Factor 1); Perceived
Distraction, defined as mothers' perceived level of distraction and lack of
attention during infant feeding and care interactions (Factor 2), and Non-
Tech Engagement, defined as mothers’ frequency of engagement in non-
technological activities during infant feeding and care interactions
(Factor 3). However, "Read a book, magazine, or newspaper" during
feeding and non-feeding interactions loaded on Factors 1 and 3 at very
similar levels (.44–.53). Given these loadings and the finding that only
“Read a book, magazine, or newspaper” and “Other” during feeding and
non-feeding interactions comprised the Non-Tech Engagement subscale,
these items and this subscale were dropped from the final measure and
further analysis.

Cronbach coefficient alpha was α ¼ .86 for the Tech Engagement
subscale and α ¼ .79 for the Perceived Distraction subscale. Higher sub-
scale scores represent more frequent engagement in technological ac-
tivities or greater perceived levels of distraction, respectively, during
infant feeding and care.

2.2.4. Construct validity of the MDQ
Tech Engagement was significantly and positively correlated with

Perceived Distraction during infant feeding and care interactions (r¼ .33, p
< .001). Table 3 presents pairwise correlations between MDQ subscales
and related maternal psychosocial characteristics, including infant
feeding practices and styles and mother-infant attachment. Tech
Engagement scores were positively associated with use of food to soothe (r
¼ .19, p < .001), and adherence to laissez faire (r ¼ .43, p < .001) and
pressuring (r ¼ .21, p < .001) feeding styles, and negatively correlated
with adherence to a responsive feeding style (r ¼ -.11, p ¼ .043). Tech
Engagement scores were also positively associated with perceived absence
of hostility (r¼ . 33, p< .001). Perceived Distraction scores were positively
associated with adherence to a laissez faire feeding style (r ¼ .21, p <

.001) and negatively associated with adherence to a restrictive feeding
style (r ¼ -.23, p < .001). Perceived Distraction scores were also positively
associated with perceived absence of hostility (r ¼ .24, p < .001).

Table 3 also presents pairwise correlations between MDQ subscales
and related infant characteristics, including infant eating behaviors and
temperament.

Mothers' Tech Engagement scores were significantly and negatively
associated with infant enjoyment of food (r ¼ -.11, p ¼ .038) and
significantly and positively associated with infant food responsiveness (r
¼ .32, p < .001), satiety responsiveness (r ¼ .17, p ¼ .002), and general
appetite (r ¼ .23, p < .001). Mothers' Tech Engagement scores were also
positively associated with negative affectivity for infants (r ¼ .29, p <

.001). Mothers’ Perceived Distraction scores were not associated with in-
fant eating behaviors, but were negatively associated with positive
emotionality/surgency (r ¼ -.11, p ¼ .039) and orienting/regulatory
capacity (r ¼ -.22, p < .0001), and positively associated with negative
affectivity (r ¼ .11, p ¼ .048).

3. Study 2

3.1. Methods

3.1.1. Participants
Mothers (n ¼ 24) who participated in previously published infant

feeding studies were asked to keep a diary of their infants' feeding pat-
terns for 3 days (Ventura and Hernandez, 2019; Ventura et al., 2019).
Inclusion criteria for infants were: 1) healthy, 2) born full-term, 3) 6
months of age or younger, and 4) not yet introduced to solid foods. In-
clusion criteria for mothers were: 1) between 18 and 40 years of age and
2) absence of gestational diabetes or any complications during pregnancy
or birth that lead to infant feeding problems. Participants were recruited
through fliers posted in WIC offices, breastfeeding support groups, li-
braries, coffee shops, and local pediatric offices, as well as through tar-
geted Facebook advertisements. Both oral and written informed consent
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were obtained from each mother prior to participation. Mothers were
provided a $25 cash compensation for study participation. All study
procedures were reviewed and approved by the California Polytechnic
State University Institutional Review Board.

Approximately 61% (n ¼ 14) of mothers had female infants. Average
infant age was 16.7 � 7.8 weeks. Average age of mothers was 32.2 � 3.7
years. Fifty-five percent (n ¼ 12) of mothers were primiparous. The
majority reported being married 90.9% (n¼ 20). Seventy-four percent (n
¼ 17) of mothers reported their highest level of education was an un-
dergraduate or graduate degree. Seventy-one percent (n¼ 15) of mothers
reported a family income >$75,000 and only 2 mothers reported that
they participated in WIC. The majority (91.3%; n¼ 21) identified as non-
Hispanic White and 2 identified as Hispanic. Eighty-seven percent (n ¼
20) of mothers were exclusively breastfeeding their infants, 2 were
exclusively formula-feeding, and 2 were feeding a mix of breast milk and
formula.

3.1.2. Procedures and measures
Mothers received feeding records via postal mail or email. Through

both verbal instruction by a research assistant and written instructions on
the form, mothers were asked to record, for each feeding: 1) the start and
end time; 2) what was fed (e.g., formula, breast milk from the breast,
breast milk from a bottle); 3) the amount fed (if known); and 4) what else,
if anything, they were doing while feeding their infants.

Printed records were collected from all mothers during a laboratory
visit several days later, at which time mothers also completed a de-
mographic questionnaire and the MDQ, as well as their study-specific
protocol [see (Ventura and Hernandez, 2019; Ventura et al., 2019) for
more details].

3.1.3. Data analysis
Mothers' responses to the question: “What else, if anything, were you

doing while feeding your infant?” were sorted into thematic categories
using constant comparison within the framework of grounded theory
(Charmaz, 2000). Prior to coding, the first author developed a coding
manual that included a list of relevant themes; this list of themes repre-
sented activities that mothers reported engaging in during infant feeding
within previous research on mother-infant feeding interactions Golen
and Ventura, 2015b; Ventura and Teitelbaum, 2017. Three trained
coders then independently coded all records based on the coding manual.
Results were reviewed and compared for validity by the coding team and
any discrepancies in theme identification or coding, albeit rare, were
discussed and rectified via research team consensus (Harry et al., 2005).
Inter-coder reliability was established by comparing the common coding
of a total of 10 records by all coders. The mean Pearson's rho for the
correspondence among coders was ρ(7df) > 0.80, indicating good reli-
ability among coders.

After coding was complete, themes were used to classify feedings into
2 categories: 1) mother engaged in other activities while feeding her
infant (e.g., mother reported she watched TV or used a mobile device)
and 2) mother did not engage in other activities while feeding her infant
(e.g., nothing was specified, mother reported interacting with her infant).
Reported activities were also further classified into technological (e.g.,
watching TV, using a computer, smart phone, or tablet) versus non-
technological (e.g., reading, doing housework). To obtain a measure of
each mothers’ intensity of engagement in other activities during infant
feeding, the percentage of feedings during which the mother reported
any (technological and non-technological) activities was calculated for
each mother (¼ [number of feedings wherein any activity was reported/
total number of feedings reported]*100). Similarly, the percentage of
feedings during which the mother reported technological activities was
calculated for each mother (¼ [number of feedings wherein a techno-
logical activity was reported/total number of feedings reported]*100), as
was the percentage of feedings during which the mother reported non-
technological activities (¼ [number of feedings wherein a non-
technological activity was reported/total number of feedings reported]
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*100). Intercoder reliability for technological activities was ρ ¼ .95 and
for non-technological activities was ρ ¼ .84.

All quantitative analyses were conducted using SAS v.9.4 (July 2013;
SAS Institute Inc., North Carolina, USA). Descriptive statistics were
calculated to summarize sample demographics and mothers’ frequency
of different activities during reported feedings. To assess criterion val-
idity, correlation analyses were used to examine associations between the
MDQ subscales identified in Study 1 and the percentage of feedings
during which mothers reported engaging in any activities, technological
activities, and non-technological activities, derived from qualitative
analysis of feeding diaries. p< .05 was used as the criterion for statistical
significance.

3.2. Results

3.2.1. Criterion validity of the MDQ
Mothers' scores on the Tech Engagement subscale were significantly

and positively correlated with the percentage of feedings during which
technological activities were reported (r ¼ .43, p ¼ .038) within the
feeding diaries. Mothers' Perceived Distraction was significantly and
positively associated with the percentage of feedings during which any
activities were reported (r¼ .63, p¼ .001), as well as with the percentage
of feedings during which non-technological activities were reported (r ¼
.45, p¼ .029). There was a trend toward an association betweenmothers’
Perceived Distraction and percentage of feedings during which techno-
logical activities were reported (r ¼ .40, p ¼ .056).

4. Discussion

This paper reports findings from two psychometric studies of the
Maternal Distraction Questionnaire, a 14-item questionnaire designed to
assess mothers' engagement in technological activities during infant
feeding and care interactions. Findings from factor analysis of MDQ items
illustrated the presence of two distinct, underlying factors that were
similar across feeding versus general care interactions; these factors
represented the extent to which mothers engaged with technological
activities and the extent to which mothers perceived themselves to be
distracted during infant feeding and care interactions. Overall, exami-
nation of factor loadings illustrated items were well distinguished be-
tween these two subscales, and, within each subscale, items exhibited
good internal consistency. Additionally, investigations of MDQ construct
(Study 1) and criterion (Study 2) validity demonstrated MDQ subscales
were significantly correlated with several relevant maternal and infant
psychosocial characteristics and with mothers' reports (collected via
feeding diaries) of engagement in technological and non-technological
activities during infant feeding interactions. These findings suggest the
MDQ is a reliable and valid self-report measure of mothers' levels of
engagement in technological activities during infant feeding and care, as
well as mothers’ perceived level of distraction during early infancy.

When designing the MDQ, we placed an emphasis on understanding
maternal distraction within feeding interactions versus during all other,
non-feeding interactions; thus, we hypothesized that it would be
important to separate feeding interactions from non-feeding interactions
within the questionnaire structure. This decision was based on previous
research on infant feeding interactions and other methodological ap-
proaches in the field (Black and Aboud, 2011; Fomon, 1993; Golen and
Ventura, 2015b; Oxford and Findlay, 2015; Ventura et al., 2019; Ventura
and Teitelbaum, 2017; Worobey, 2016). Inconsistent with this hypoth-
esis, factor analysis revealed that items assessing maternal distraction
during feeding versus non-feeding interactions loaded on the same fac-
tors and thus could be combined into the same subscales. However, we
did note that greater proportions of mothers indicated they “Often” or
“Always” engaged with technology during feeding versus non-feeding
interactions, which was consistent with our hypothesis. Taken
together, these findings may suggest that mothers who more frequently
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engage with technology during feeding interactions also more frequently
engage with technology during non-feeding interactions with their in-
fant, but, for most mothers, technology use is more common during
feeding compared to non-feeding interactions.

To date, few studies have explored the possible advantages and dis-
advantages of caregiver engagement withmobile devices and other forms
of distracting technology during infant feeding and care interactions
(Kildare and Middlemiss, 2017; McDaniel, 2019). Given the omnipres-
ence of television, mobile devices, and handheld technologies in the lives
of today's families (Pew Research Center, 2019b), there is a need to better
understand the role these technologies play in caregivers' daily routines
and in their children's development. The benefits of caregivers' sensitivity
and contingent responsiveness to infant cues within both feeding and
non-feeding contexts are well-documented (Gunning et al., 2013; Harrist
and Waugh, 2002; Reyna and Pickler, 2009), hence, there is potential for
distractions to detract from caregivers' attentiveness to their infants' bids
for attention and cues, thus, decreasing the quality of early dyadic in-
teractions. However, there are also documented benefits to caregivers'
access to and use of technology as a way to connect with others during
potentially socially-isolating periods of parenting or as a way to discon-
nect from the stresses of parenting (McDaniel et al., 2012; Radesky et al.,
2016). The present study provides a measure for better understanding the
technological distraction of mothers during infancy; further research
employing this measure within longitudinal studies that aim to under-
stand long-term associations between caregiver technology use and
caregiver and child outcomes is warranted.

A challenge for research examining caregivers' technology use during
caregiver-child interactions is understanding whether caregiver tech-
nology use equates to distraction and inattention, or whether caregivers
are effective at disengaging from technology and other activities
frequently or when their child cues or bids for attention. Some, but not
all, previous studies suggest that parents are not effective at disengaging
when using mobile devices or other forms of technology during mealtime
(Kushlev and Dunn, 2018; Moser et al., 2016; Radesky et al., 2014,
2015), play (Kirkorian et al., 2009; Myruski et al., 2018; Pempek et al.,
2014; Schmidt et al., 2008; Tanimura et al., 2007), and supervisory
(Boles and Roberts, 2008; Mangan et al., 2018; Moran, 2010) interactions
with their children. For example, parents engage with their children less
when a technological distractor is present (Golen and Ventura, 2015a;
Kirkorian et al., 2009; Pempek et al., 2014; Radesky et al., 2014, 2015;
Schmidt et al., 2008; Tanimura et al., 2007; Ventura et al., 2019) and
children become upset and increase their bids for attention when their
parents are absorbed with technology (Myruski et al., 2018; Radesky
et al., 2014). In the present study, there was a significant association
between mothers' frequency of using technological devices during infant
feeding and care and mothers’ perceived level of distraction during these
interactions, which may support the notion that mothers are indeed
distracted when they use technological devices during dyadic in-
teractions (Ward et al., 2017; Wilmer et al., 2017).

Associations between MDQ subscales and relevant maternal psycho-
social variables were consistent with the few related studies that precede
this work. In particular, Tech Engagement was associated with mothers'
adherence to a laissez fare and pressuring feeding styles and frequency of
use of food to soothe. Findings for an association between technology use
during infant feeding and adherence to a laissez faire feeding style are
corroborated by previous research within a diverse sample of mothers of
young infants (Ventura and Teitelbaum, 2017). Laissez faire feeding style
is defined by a general lack of structure and involvement in the feeding
(Thompson et al., 2019); thus, it makes intuitive sense that mothers who
are less involved during feeding interactions are also more willing to
engage in other activities during infant feeding and care. Additionally,
mothers who adhere to a pressuring feeding style, a construct that en-
compasses use of food to soothe, have low sensitivity to their infants' cues
and are more likely to start and end the feeding based on contextual cues,
such as the time of day or amount of milk in the bottle (Thompson et al.,
2019). Previous research illustrated distracted mothers were less
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sensitive to their infants' cues during feeding compared to mothers who
were not distracted (Golen and Ventura, 2015a), thus, mothers who tend
to be less reliant on their infants’ cues to guide the course of the feeding
interaction may be more able and willing to engage in other activities
during feeding.

As possible support for the dual nature of maternal distraction, Tech
Engagement and Perceived Distraction subscales were positively correlated
with an absence of hostility, meaning that mothers who felt less hostile
toward the aspects of their life that had changed due to the birth of their
infants also more frequently engaged in technological and non-
technological activities during infant feeding and care and more often
felt distracted during these interactions. Therefore, distracted mothers
felt less hostile about their transition to parenthood. Due to the corre-
lational nature of this study, it is unclear whether mothers’ engagement
in distractions lead to fewer feelings of hostility because these distrac-
tions helped mothers remain socially connected (e.g., via social media)
and engaged in activities they enjoyed prior to parenthood (Bennett
et al., 2017; McDaniel et al., 2012), or whether mothers who were
already feeling less hostile about parenthood were more willing to
disengage from infant feeding and care interactions with other activities.

Associations between MDQ subscales and relevant infant character-
istics are also consistent with previous research (Golen and Ventura,
2015b; Ventura and Teitelbaum, 2017). In particular, mothers' engage-
ment in technological activities during infant feeding and care were
associated with several dimensions of mothers' perceptions of infant
eating behaviors, including lower enjoyment of food, but greater food
responsiveness, satiety responsiveness, slowness in eating, and general
appetite. Because mother-infant interactions are bidirectional, it is
possible that mothers' habitual engagement with technological dis-
tractors during feeding shapes the development of infant eating behav-
iors, but it is also possible that infant eating behaviors shape mothers'
perceptions of their infants [e.g., (Forestell and Mennella, 2012)] or the
likelihood of engaging with distractors during feeding. In particular,
mothers who feel their infants are slow eaters and have large appetites
may be more likely to engage in other activities to cope with the large
volumes of time they feel they devote to feeding. Similarly, all measured
dimensions of infant temperament (positive emotionality/surgency,
negative affectivity, orienting/regulatory capacity) were associated with
mothers' perceived level of distraction, but only negative affectivity was
positively associated with mothers’ engagement with technological dis-
tractors during infant feeding and care, a finding consistent with research
with parents of 1- to 5-year-old children, which found that parents who
reported higher levels of technological distraction also reported their
children exhibited more internalizing (e.g., whining) and externalizing
(e.g., temper tantrums) behaviors (McDaniel and Radesky, 2018b). Thus,
caregiver distraction may foster more negative affectivity and problem-
atic behaviors among children, but it is also possible that parents who
perceive their children to be more difficult are more likely to use tech-
nology and other distractors to cope with difficult parent-child in-
teractions (McDaniel and Radesky, 2018a, 2018b; Myruski et al., 2018;
Radesky et al., 2014).

As highlighted by the discussion above, a limitation of this research is
the correlational nature of the data presented, which makes it difficult to
fully understand the nature and direction of associations between MDQ
subscales and maternal and infant characteristics. A strength of the MDQ
is that it is relatively easy to administer and likely has minimal impact on
mothers' behaviors of interest. However, the self-report nature of the
MDQ is also a limitation given it may be susceptible to reporting bias. In
particular, adults often under-report mobile device use because bouts of
use tend to be short and interspersed throughout the day (Berolo et al.,
2015) and recent research specific to parents demonstrates parents tend
to underestimate their smartphone use (Yuan et al., 2019). While some
aspects of technology use might be easy for caregivers to provide
generalized estimates of (e.g., television viewing, where viewing dura-
tion is likely driven by the length of the show watched), other aspects,
like mobile device use, might be difficult to accurately estimate or may be
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under-reported due to social desirability biases. In addition, although
comparison of mothers’ MDQ responses to feeding diary data in Study 2
provided additional support for the validity of the MDQ, this measure of
validity may be exaggerated due to common method bias – that is,
maternal reports were used for both measures. Some of our measures
were further limited by low internal consistencies (i.e., Cronbach coef-
ficient alphas ranging between .60-.69). Thus, future observational work
is needed to confirm the validity of the MDQ with a broader array of
reliable and valid measures.

Another potential limitation of these studies is their sole focus on
mothers. Mothers of young infants are typically predominately respon-
sible for infant feeding and care (DeMaris et al., 2013), but increasingly
these roles are becoming more balanced with fathers or other caregivers
(Pew Research Center, 2019a) and the importance and impact of fathers
and other caregivers have been widely recognized (Allport et al., 2018).
Expansion of this psychometric work to a wider range of caregivers (e.g.,
fathers, daycare providers) would allow for a broader understanding of
the extent to which infants may be cared for by caregivers who are
engaging with technological distractors. In addition, it is possible that
findings from Study 1 were biased by the fact that mothers were recruited
from MTurk, an internet-based recruitment platform, and completed all
study questionnaires online. This recruitment method allowed for
recruitment of a diverse sample of mothers across the U.S. and also
facilitated participation by a population (mothers with young infants)
who might otherwise have difficulty participating in a study. However,
given both the recruitment and data collection components of Study 1
were technology-based, it is possible that the mothers surveyed in Study
1 were more technologically-inclined than mothers recruited using
non-technological methods. Additionally, the sample for Study 2 was
small and predominately white, middle to upper socioeconomic status,
and breastfeeding. Although the sample for Study 1 was more socio-
economically diverse, Black and Hispanic participants were still under-
represented. Further psychometric work within more diverse samples
recruited from a wider range of venues is warranted.

It is also important to note we originally included both technological
and non-technological activities within the MDQ, but the main non-
technological item (Read a book, magazine, or newspaper) loaded
similarly on two factors. This may indicate that mothers who are more
likely to engage with technological distractors are also more likely to
engage with other distractors. This likely also illustrated that it would
have been beneficial to include a broader array of non-technological
items within the MDQ to achieve a more effective representation of the
non-technological distractions mothers may engage in during infant
feeding and care. Given these considerations, we decided to drop the 4
items representing non-technological activities from the final measure.
Measurement of maternal distraction via technological devices is war-
ranted and important because these devices are more addicting and
absorptive than non-technological activities (Ward et al., 2017; Wilmer
et al., 2017), thus we assert that the MDQmeasures a phenomenon that is
particularly relevant to today's parents and caregivers. However, future
work could expand the MDQ to further expand the “Other” category so
that the MDQ contains a broader array of non-technological activities
(e.g., caring for other children, doing housework, eating) and allows for a
more valid measure of mothers' engagement with non-technological ac-
tivities during infant feeding and care.

5. Conclusion

Responsive and reciprocal caregiver-child interactions are an impor-
tant basis for cognitive and socioemotional development during infancy.
The omnipresence of highly engaging and readily available technologies,
such as mobile devices, may provide some benefits to caregivers, but may
also detract from caregivers' abilities to be attentive to their children's
cues and needs. Given the paucity of studies that have explored these
issues, the MDQ can serve as a useful tool for much needed future
research exploring potential correlates of and outcomes associated with
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maternal engagement with technological and other distractors during
feeding and care interactions during early infancy. The present studies
demonstrated the MDQ is a practical, self-report measure of maternal
behaviors and perceived level of distraction during infant feeding and
care interactions. Further research that examines the validity of this
measure among fathers and other caregivers, as well as among caregivers
to older infants, would provide an even broader foundation for future
research within this field.
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