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Recommendations for remote
observation of caregiver-infant
feeding interactions via virtual
home visits

Alison K. Ventura*, Alondra Rossi, Molly M. Ryder,
Gabriella M. Thomas, Sammy Eaddy, Karla I. Ceja Almontes and
Cynthia L. Diaz

The Healthy Kids Lab, Center for Health Research, Department of Kinesiology and Public Health, Bailey
College of Science and Mathematics, California Polytechnic State University, San Luis Obispo, CA,
United States

Observational studies of caregiver-infant feeding interactions are necessary for
understanding early relational dynamics, infant behavior, and developmental
trajectories. However, traditional in-person observation methods pose logistical
and access-related barriers, particularly for families with limited resources. In this
article, we provide a comprehensive guide for conducting remote observations
of caregiver-infant feeding interactions using virtual home visits, with a focus on
feasibility, equity, and data quality. Drawing on recent technological advances
and lessons from implementation, we outline practical strategies for scheduling,
participant preparation, technology setup, and researcher management of virtual
visits. We also address common challenges related to video quality, audio
fidelity, camera framing, internet connectivity, and environmental distractions.
Recommendations include using common videoconferencing platforms (e.g.,
Zoom), piloting device setup, minimizing participant burden, using scripting to
reduce bias, and actively managing technical limitations. When implemented
thoughtfully, remote protocols can yield high-quality, ecologically valid data
across diverse populations, making remote caregiver-infant feeding observations
a viable alternative to in-person assessments. This article offers researchers
and clinicians an adaptable framework for conducting reliable, accessible, and
family-centered virtual feeding observations.

KEYWORDS

parent-infant interaction, feeding behavior, remote observation, telehealth, virtual
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1 Introduction

Observations of caregiver-infant feeding interactions are a window into the quality
of caregiver-infant relationships and the presence of risk and protective factors that
may shape early development (ID’Angeli et al., 2022; Pesch and Lumeng, 2017). Feeding
interactions are central during early caregiving experiences because young infants feed
frequently—8 to 12 times per day, or more—and most of caregivers early experiences
of caring for their infants focus on the interconnected domains of feeding, soothing,
and sleep. As infants mature, their feeding frequency decreases, but their feeding
experiences become more varied and dynamic as they transition from an exclusively
milk-based diet to a more complex diet comprised of complementary foods and beverages
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(Grummer-Strawn et al., 2008). Thus, observing caregivers and
infants during feeding interactions allows researchers to assess
caregiver and infant behavior within contexts that are familiar,
relevant, and impactful for infant development (ID’Angeli et al,
2022; Gardner, 2000). In addition, there is a longstanding precedent
for leveraging early feeding interactions to assess constructs
relevant to broader child development, such as caregiver-child
behavioral contingency and synchrony, caregiver sensitivity and
responsiveness to infant cues, attachment, and markers of physical,
cognitive, social and emotional growth (Ainsworth and Bell, 1969;
Brown et al., 2009; Chatoor et al., 1998; Hodges et al., 2013, 2016;
MacPhee and Schneider, 1996; Oxford and Findlay, 2015; Price,
1983; Toporoft and Story, 1997).

1.1 Theoretical frameworks for
understanding the significance of feeding
interactions

Although a primary application of direct observations
of caregiver-infant feeding interactions is to obtain objective
measures of caregiver feeding practices, infant eating behaviors,
and the amounts and types of foods infants consume, the impact
of early feeding interactions extends beyond the provision of
nutrients. Feeding interactions provide numerous opportunities
for socioemotional and cognitive growth fostering experiences,
including early trust and relationship building, mutual regulation,
sensory stimulation (e.g., affective touch, closeness), and skill
development (Oxford and Findlay, 2015). Thus, the significance
of early feeding interactions can be situated within foundational
theories of child development, including attachment theory
(Bowlby, 1977a,b,

(Erikson, 1950), and cognitive development theory (Piaget, 1952),

1978), psychosocial development theory

as well as learning (Bandura, 1977; Vygotsky, 1978) and ecological
(Bronfenbrenner and Morris, 1998) theories that emphasize
the broader social and environmental contexts within which
development occurs.

Attachment theory highlights the importance of consistent,
sensitive, and responsive caregiving in fostering secure attachments
(Bowlby, 1977a,b, 1978). Psychosocial development theory further
emphasizes the importance of establishing trust in caregivers
during infancy as a foundation for healthy psychosocial
development (Erikson, 1950). Feeding is among the earliest
and most frequent opportunities for consistent, sensitive, and
responsive caregiving; feeding routines characterized by regular
access to food and affection help infants develop trust in and
attachment toward their caregivers (Ainsworth and Bell, 1969).
For this reason, responsive feeding is widely recommended
(Perez-Escamilla et al., 2017; United States Department of
Agriculture, 2020; World Health Organization et al., 2018) because
it contextualizes key features of responsive caregiving — timely
responses to hunger and satiation cues, contingent vocalizations,
and appropriate physical support — within feeding and mealtime
settings (Black and Aboud, 2011; DiSantis et al., 2011; Heller and
Mobley, 2019; Hodges et al., 2013). Responsive feeding interactions
support infants’ abilities to self-regulate intake in response to

Frontiersin Developmental Psychology

10.3389/fdpys.2025.1661352

physiological needs and promote healthy growth trajectories, but
also hold the potential to promote secure attachments and healthy
psychosocial development (Black and Aboud, 2011; Cormack et al.,
2020; DiSantis et al., 2011; Mallan and Miller, 2019).

Early feeding interactions also provide rich opportunities for
learning and cognitive development. During the sensorimotor
stage of cognitive development, infants learn about the world by
interacting with it using their senses and motor skills (Piaget,
1952). Feeding is a complex, multisensory experience that
provides opportunities for learning about food and developing
feeding skills via repeated experiences with the taste, aromas,
and texture of foods; these early experiences help children
develop preferences for the flavors and foods common in
their families’ diets (Black and Aboud, 2011; Ventura and
Worobey, 2013). Caregivers can further capitalize on mealtimes
as informal teaching contexts in which infants are introduced
to broader concepts such as turn-taking, colors, numbers, and
object names (e.g., Oxford and Findlay, 2015). The sensory
experience of feeding interactions extends to caregiver-child
exchanges in visual engagement, vocalizations, olfactory cues,
and affective touch. These exchanges support learning and
cognitive development but also promote favorable neurobiological
processes, such as oxytocin release, synchronization of
physiological states, and stress regulation, that, in turn, promote
secure attachments and healthy psychosocial development
(Duhn, 2010; La Rosa et al., 2024; Montirosso and McGlone,
2020). In these ways, feeding interactions offer a wealth of
sensory and cognitive inputs that support both food-related
learning and more generalized cognitive and psychosocial
development—particularly when caregivers intentionally use
these interactions as opportunities for exploration, teaching, and
affective touch.

Moreover, the inherently social nature of early feeding
interactions makes them rich contexts for sociocultural learning
(Anzman-Frasca et al., 2018; Birch, 2016). Vygotsky’s sociocultural
theory emphasizes that cognitive development is rooted in social
interaction and shaped by the cultural tools, symbols, and
practices that caregivers share with children (Vygotsky, 1978).
Feeding is one of the first daily routines in which infants
participate in culturally embedded activities, from the specific
foods offered to the rituals and timing of meals (Black and
Aboud, 2011). Through shared mealtime experiences, caregivers
model culturally relevant behaviors (e.g., the use of utensils,
table manners, and food preparation practices) that infants begin
to internalize through observation and participation (Anzman-
Frasca et al, 2018; Birch, 2016). These routines also provide
a natural context for guided participation, in which caregivers
scaffold infants’ emerging skills by adjusting the level of support
they provide (e.g., holding a spoon together, naming foods, or
encouraging self-feeding) thereby expanding the infant’s zone of
proximal development. Over time, repeated exposure to family
mealtime patterns fosters not only familiarity with the tastes
and textures of culturally valued foods, but also a sense of
belonging within the family’s social structure. In this way, feeding
interactions function as an early apprenticeship in the cultural
and social practices that shape identity, communication, and
shared meaning.
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From a socioecological perspective, feeding interactions occur
within broader family, social, community, and societal contexts
(Bronfenbrenner and Morris, 1998). While characteristics of the
infant (e.g., temperament, clarity of cues) and caregiver (e.g.,
sensitivity, depression) shape feeding interactions and outcomes,
dyadic interactions may also influence and be influenced by broader
characteristics of the family (e.g., household size), community (e.g.,
availability of parent education opportunities), and broader society
(e.g., cultural beliefs, family policies) (Davison and Birch, 2001).
Thus, observations of feeding interactions may be one component
of broader assessments of the interconnected systems that influence
infant development. Taken together, feeding observations yield rich
data through which researchers can quantify various aspects of
caregivers' feeding practices and infants’ eating behaviors, as well
as additional components of caregiver-infant relationship building
and infant physical, socioemotional, and cognitive development.

1.2 Challenges of traditional approaches to
assessing feeding interactions

Caregiver-report measures are available and commonly used
approaches to assess aspects of early feeding interactions, but
may be biased by caregivers® subjectivity regarding their own or
their infants’ behaviors, poor recall, or under- or overestimating
children’s dietary intake (Corcoran and Fischer, 2013; Fisher et al,
2008; Lanigan et al, 2001). Thus, observational measures of
feeding interactions are an important methodology for researchers
seeking to understand how caregiver-infant interactions influence
infant development.

However, observational methods are not without limitations
(Gardner, 2000). Traditional face-to-face observational methods
can be time-consuming and induce substantial burden on
participants because they require families to travel to a researcher’s
laboratory or require researchers to travel to families homes.
Laboratory-based observations may be more convenient for
researchers and offer more control over the observation but may
not be ecologically valid. Home-based observations are more
convenient for families and increase the ecological validity of the
observations but may also yield lower-quality observations due
to variations in factors such as lighting or space. In addition,
the presence of researchers or cameras may alter the behaviors
of caregivers and infants in ways that reduce the validity of the
assessment, especially as infants mature and become more aware
of their surroundings and responsive to novel people and objects in
familiar environments.

Participation in studies that require in-person data collection,
either through laboratory or home visits, may also be prohibitive
for many families, which may reduce the diversity of studies
that include in-person assessments and limit the generalizability
of study findings (Nathe et al, 2023). For example, families of
infants may feel overwhelmed with the transition to parenthood
or their infant care duties, thus may feel unable to participate
in studies that require travel to a research site. Families of lower
socioeconomic status or living in rural locations may be less able
to take time off work or secure transportation for in-person visits
(Lecroy et al,, 2023). Constraints of busy family schedules may
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also make it difficult for families to participate in assessments
during traditional business hours. Many families may also feel
uncomfortable with researchers visiting their home (Nathe et al.,
2023). Thus, alternative methods are needed to enable behavioral
observations of diverse samples that reduce burden and eliminate
disparities in families’ abilities to participate.

1.3 Opportunities for remote observation

Advances in the security, quality, and availability of
videoconferencing and telehealth technologies provide one
of behavioral
observation. Although use of videoconferencing and telehealth

promising avenue for alternative methods
technologies has increased significantly over the past few decades,
the COVID-19 pandemic was a catalyst for the widespread
adoption of these technologies as an avenue to stay connected for
work, school, and social needs during stay-at-home mandates and
quarantines (Giansanti, 2023; Koonin et al., 2020; Shaver, 2022).
The use of videoconferencing and telehealth technologies has
not declined with the resolution of the pandemic and the end of
stay-at-home mandates; rather, these technologies remain popular
and highly utilized, thus becoming a familiar communication tool
for most Americans (Anderson et al., 2021; Giansanti, 2023).

Indeed, many Americans report using videoconferencing
regularly for work, school, or social connections (Igielnik, 2022).
Recent data from the Pew Research Center illustrates that
97% of American adults own a cell phone and 90% own a
smartphone with videoconferencing capabilities (Pew Research
Center, 2024b). Additionally, U.S. Census data indicate that 95%
of households own a desktop or laptop computer, and 90%
have access to broadband internet (Mejia, 2024). Internet use,
broadband adoption, and smartphone ownership are not limited
to certain sociodemographic groups (Mejia, 2024; Pew Research
Center, 2024a,b). Mobile device ownership among lower-income
adults has increased significantly over the past decade, resulting in
widespread adoption that is no longer dependent on socioeconomic
status (Pew Research Center, 2024b). Additionally, lower-income
Americans are more likely to rely on their smartphones to access
the internet compared to higher-income adults (Pew Research
Center, 2024b). Thus, the use of participants’ personal laptops,
tablets, or smartphones is now a feasible approach for remote
observation, even among lower-income families, given the ubiquity
of devices with videoconferencing technology and their centrality
in daily life.

Previous research has employed remote observations for
caregiver-child interactions (Gustafsson et al., 2021; Shin et al,
20215 Tesson et al., 2021; Zaadnoordijk et al.,, 2021). These studies
have used remote observations to assess parent-child play, teaching
interactions, and infant neurobehavioral development. Some
studies have also integrated infant eye-tracking software with
videoconferencing technologies to allow for virtual assessment
of infant attention and habituation (Zaadnoordijk et al., 2021).
Conducting visits via videoconference increased scheduling
flexibility and was shown to be intuitive for most participants
(Gustafsson et al., 2021). Remote methods have also facilitated
the recruitment of larger and more diverse samples, reduced
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participant burden, and supported higher retention by lowering
travel costs, minimizing physical barriers, and increasing
convenience (Tesson et al., 2021). Importantly, they allow for
observation in natural environments without the presence of
unfamiliar research personnel or equipment, enhancing ecological
validity. Despite these benefits, researchers must also consider
the challenges associated with remote observations, including
variability in video and audio quality, potential technology issues,
and maintaining data security and privacy.

Although there is a longstanding precedent for observing
understand  both
mealtime dynamics and broader aspects of the caregiver-

caregiver-infant feeding interactions to
infant relationship, there are relatively few published examples of
using videoconferencing technology for this purpose. A small but
growing body of research demonstrates the promise of remote
observation of feeding interactions. For instance, recent research
has shown that remote video-feedback interventions can effectively
enhance the quality of caregiver-child feeding interactions and
reduce disordered eating symptoms in children (Cimino and
Cerniglia, 2024). Additionally, narrative reviews of observational
tools support their adaptation to remote formats with promising
validity and feasibility (D’Angeli et al., 2022). In this paper, we
describe our experience adapting in-person observation protocols
to videoconferencing contexts, outline the protocols we have found
lead to high-quality observations, review preliminary evidence
of the reliability, validity and quality of these data, discuss the
strengths and limitations of this approach, and share lessons
learned. The methods and insights shared within this manuscript
reflect our research team’s extensive experience conducting feeding
observations within laboratory, home, and virtual settings and
analyzing videos of these feeding observations via behavioral
coding methods (Alvarez Gutierrez and Ventura, 2021; Golen and
Ventura, 2015; Ventura et al., 2012, 2025; Ventura and Golen,
2015; Ventura et al., 2023; Ventura and Hernandez, 2019; Ventura
et al., 2021, 2015, 2019a,b, 2024a,b; Ventura and Mennella, 2017;
Ventura and Teitelbaum, 2017). Ultimately, we hope this will
serve as a useful guide for researchers and clinicians who wish to
incorporate remote caregiver-infant feeding observations into their
research studies and practice, as well as a foundation for further
research to more systematically quantify the interrater reliability,
validity, accuracy, and comparability of remote caregiver-infant
feeding observations to in-person observations.

2 Materials and equipment

2.1 Device considerations

Given the ubiquity of mobile device ownership (Mejia,
2024; Pew Research Center, 2024b), using participants’ personal
devices (e.g., smartphones, laptops, and tablets) is a feasible
approach for remote observation, including for families with lower
socioeconomic status. Because smartphone ownership exceeds that
of laptops and tablets (Mejia, 2024; Pew Research Center, 2024b),
smartphones may be the most accessible and feasible option for
many participants. Most modern smartphones feature high-quality
cameras and microphones, making them suitable for capturing
feeding interactions.
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However, smartphones can be challenging to position securely
for optimal camera angles. One potential solution to this issue is to
mail the participant a smartphone tripod before the observation to
improve stability and camera angles. In our experience, relatively
inexpensive tripods are available and work well at minimal cost to
the study. Alternatively, research assistants can guide participants
through phone setup before the observation to ensure high-quality
video capture.

We have found laptops to be advantageous over smartphones
because they naturally provide greater camera stability and
flexibility in angling the camera to obtain clear views of the
caregiver and infant. Participants may also find it easier to use
and interact with videoconferencing software on their laptops
compared to smartphones. However, a potential limitation of this
approach is that families of lower socioeconomic status may not
own laptops, which may limit their ability to participate.

An additional caveat to using participants’ laptops or mobile
devices for recording observations is considering whether the
participant typically uses their laptop or mobile device for other
activities (e.g., entertainment, reading, and work) during typical
feeding observations. Previous research has shown that the use
of technology during infant feeding is a common occurrence
among some caregivers (Coyne et al., 2022; Golen and Ventura,
2015; Ventura et al., 2020; Ventura and Teitelbaum, 2017). For
example, in a study of 332 mothers of infants 6 months of age and
younger, 40% of mothers reported they often or always watched
television while feeding their infant, 37% often or always texted
or used apps on a mobile device or tablet, and 21% often or
always used a computer (Ventura et al., 2020). Thus, a researcher
may inadvertently alter the feeding interaction by occupying the
participant’s device during a feeding observation. To minimize this
risk, researchers can survey participants in advance to determine
typical device use during feeding (e.g., Ventura et al., 2020) and
request that they use a device least likely to disrupt their usual
feeding behaviors.

Despite high rates of device ownership, some families may
still lack access to suitable technology or a reliable internet
connection. In such cases, researchers may consider loaning low-
cost tablets, potentially paired with portable hotspots, to facilitate
participation. Equipment could be delivered and retrieved in
person or shipped with return instructions. While this approach
increases the risk of device loss or damage and requires additional
logistical coordination, it may improve access for families with
limited resources. Researchers should be prepared to offer technical
support, which may necessitate additional staff time for setup
and troubleshooting.

2.2 Videoconferencing software
considerations and settings

We use Zoom Videoconferencing Software (https://zoom.us),
a secure and widely adopted platform that offers end-to-end
encryption, waiting room functionality, and password protection.
Other secure, HIPAA-compliant videoconferencing platforms are
also available and have been used in research contexts (e.g., Cisco
Webex, GoToMeeting, and Doxy.me) (Lobe et al., 2020).
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Each video session is hosted by a research assistant using
an encrypted, password-protected computer within a private
research office. Zoom offers meeting encryption by default, along
with several other security features. To safeguard participant
confidentiality, research assistants generate a unique Meeting ID
for each visit and share it only with the designated participant. We
recommend enabling the waiting room feature to control access
and ensure that only the intended participant joins the session.

Regardless of the platform used, we recommend that
researchers pilot-test both video and audio settings before data
collection to ensure optimal quality. Capturing the nuances of
caregiver speech, infant verbalizations, and subtle feeding sounds
requires careful configuration of audio settings. For instance,
default noise suppression features may inadvertently filter out
meaningful vocalizations or sounds related to feeding in ways that
may bias later video coding. Researchers should review and adjust
these settings accordingly. Finally, researchers should check for
platform updates and verify all security, video, and audio settings
before each virtual visit to maintain quality and compliance with
institutional data protection protocols.

3 Methods

3.1 Scheduling and preparing participants
for the virtual home visit and remote
feeding observation

Before each virtual home visit, the research team should engage
participants in several preparatory steps to ensure a smooth and
successful visit (Figure 1). These steps include: (1) scheduling the
visit during a time when the infant typically feeds, (2) ensuring
participants have the setup for an effective visit, and (3) conducting
structured visit reminders before the scheduled visit.

3.1.1 Scheduling the visit

Given the variability in infants’ feeding and sleeping schedules,
we recommend scheduling visits by phone. This approach
enables the researcher to collaborate with the caregiver in
selecting a time that aligns with the infants daily feeding
patterns, thereby increasing the likelihood of capturing a typical
feeding interaction.

To maximize the alignment of the scheduled observation with
a typical feeding time, the researcher should ask the caregiver
to describe the infant’s typical feeding and sleeping schedule.
To facilitate this conversation, the researcher may ask open-
ended questions, such as: “Could you describe your baby’s typical
feeding schedule?” or “When does your baby usually sleep and
feed throughout the day?” Based on the caregiver’s responses, the
researcher should aim to schedule the visit ~15-30 min before
a typical feeding time. This window should allow enough time
for the researcher to welcome the family to the visit, provide an
overview of what will occur during the visit, ensure the caregiver
and infant are positioned correctly for the feeding observation,
and ask initial questions about the feeding before the infant
is ready to eat. Attempting to complete these steps while the
infant is agitated can be stressful for both the family and the
research team and may compromise the quality of the observation.
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Thus, thoughtful scheduling of the visit is imperative so that the
researcher and caregiver can prepare for the feeding observation
in a calm environment, ensuring a smooth visit and collecting
high-quality data.

During scheduling and follow-up reminder calls, the researcher
should inform the caregiver that they can reschedule the visit if
the infant’s behavior or typical feeding or sleeping patterns change.
Common disruptions such as illness, vaccinations, or family events
may impact infant behavior. To accommodate these fluctuations,
we recommend conducting at least two reminder contacts before
the visit to assess for any notable changes and confirm that the
originally scheduled time remains appropriate.

3.1.2 Ensuring participants have the proper setup

The researcher should work collaboratively with the caregiver
to ensure they are prepared for an effective virtual home visit and
remote feeding observation. First, the researcher should have the
caregiver identify a suitable location in the home where feeding
typically occurs and assess whether the space allows for appropriate
lighting and device positioning. As illustrated in Figure 2, adequate
lighting is essential for creating high-quality videos that enable
video coders to see important aspects of feeding interactions, such
as eye contact and facial expressions. Whenever possible, natural
lighting (e.g., from a window facing the caregiver-infant dyad)
should be used to improve the visibility of both the caregiver’s
and infant’s facial expressions, eye contact, and subtle behaviors.
Figure 3 illustrates the ideal angles for smartphones and laptops.
While configurations may vary depending on home environments,
the ultimate goal is to ensure that both the caregiver and their infant
are fully visible in the camera frame.

The videoconferencing software should be installed in advance
of the observation. We recommend providing a written handout
with detailed instructions for downloading the software, logging in,
and resolving common issues. During a setup call, the researcher
can guide the caregiver through these written instructions to ensure
they successfully install the videoconferencing software on their
mobile device or computer. The researcher can then test the
software with the participant to verify it is functioning correctly and
to troubleshoot any technical issues.

The researcher should consider whether additional instructions
should be provided related to food preparation. If the caregiver
plans to bottle-feed or give solid foods during the feeding
observation, they can be instructed to prepare the bottle or solid
foods before the start of the virtual visit and place food items close
to where the visit will take place to facilitate a smooth transition
between initiating the visit, interacting with the researcher, and
starting the feeding observation.

3.1.3 Initial visit reminder (3-5 days before the
visit)

Several days before the visit, the researcher should contact
the caregiver to confirm the scheduled time and assess whether
it still aligns with the infants feeding routine. It is helpful to ask
specific questions about the infant’s health and behavior to verify
that the infant has not had any experiences that may influence their
behavior during the feeding observation, such as recent vaccines,
illness, or teething. The researcher can also emphasize that they are
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Schedule Visit

Schedule a time that aligns with the baby’s typical
feeding routines but also allows time for acclimation and
pre-feeding assessments.

»

-

.

Ensure Proper Technology Set-Up

Work with participants ahead of time to establish
appropriate recording device placement, camera angles,
lighting, and access to videoconferencing software.

.

J

Send Visit Reminders

Contact participants twice before their scheduled visit to
verify readiness and ensure feeding observation will be
representative of the dyad’s typical feeding interactions.

Prepare Researcher Set-Up

Incorporate ample time prior to the start of the visit to
check for software updates, perform technical checks,
and prepare the researcher’s computer.

.

Conduct Virtual Visit

Where possible, embed flexibility within the protocol to
ensure the feeding observation begins when the infant is
hungry and ready to eat; take steps to minimize
researcher impact on the feeding observation.

J

FIGURE 1

Recommended steps for virtual home visits and remote feeding observations.

interested in observing a typical feeding observation and reschedule
the virtual visit if the caregiver indicates any issues or atypical
infant behavior.

3.1.4 Final visit reminder (1 day before the visit)
One day before the visit, the researcher should again confirm
the visit time and inquire about any last-minute changes in the
infants condition or routine. The researcher should again ask
specific questions about the infant’s health and behavior to verify

Frontiersin

that the infant has not had any experiences that may influence
their behavior during the feeding observations. The visit should
be rescheduled if any of these experiences or alterations in typical
behavior are noted. The researcher should reshare the private link
to the virtual meeting, review ideal lighting and camera angles,
and remind the participant of instructions related to camera
setup and food preparation (as discussed during the setup call).
Providing structured and supportive reminders helps reduce no-
shows, improves the quality of the observation, and enhances the
participant experience.
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FIGURE 2
The effect of better (A) vs. poorer (B) lighting on image quality.

FIGURE 3
Recommended laptop (A) and smartphone (B) angles.

3.2 Researcher setup for effective
management of the virtual home visit and
remote feeding observation

At least 30-60 min before the scheduled visit, the researcher
should complete a series of technical and environmental checks
to ensure a smooth and effective virtual visit and remote feeding
observation. This preparation period allows the researcher to
address any last-minute issues and maintain a professional and
confidential environment.

Frontiersin

First, the researcher should confirm that the computer and
videoconferencing software are functioning correctly. This includes
verifying that the video and audio recording features are enabled
and working correctly. When using a laptop, the researcher
should ensure the battery is fully charged and the device
remains plugged in during the session to avoid disruptions. The
researcher should work in a quiet, private location to minimize
distractions and protect participant confidentiality. Unnecessary
applications should be closed to reduce distractions, noise, or
pop-up interruptions.
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We also recommend that the researcher check the computer
for any software or remote platform updates and perform these
updates well in advance of the scheduled visit. After updating,
the platform should be opened and functionality tested to ensure
that the settings (e.g., audio input/output, screen layout, recording
permissions) remain properly configured.

It is helpful to open and organize all necessary documents
before the visit, including the protocol, scripts, visit checklists,
observation guides, survey links, data collection forms, and
tracking forms. As shown in Figure4, a dual monitor setup
can improve efficiency by allowing the researcher to keep the
videoconferencing window open on one screen while referencing
the protocol and other study materials on the other.

3.3 Conducting the virtual home visit and
remote feeding observation

Figure 5 summarizes a recommended protocol for conducting
virtual home visits with remote feeding observations. When
participants join the video call, the researcher should begin by
welcoming them and providing an overview of what to expect.
The acclimation period should be structured to allow ample time
for questions and for troubleshooting any technical issues that
may arise.

We recommend that researchers incorporate some flexibility
into the virtual visit protocol to accommodate the unpredictability
that arises from attempting to initiate feeding observations when
infants are hungry and ready to eat. Some infants will be ready to
feed shortly after the visit begins, while others may require more
time. Regardless, researchers should ensure the caregiver does not
feel pressured to start feeding prematurely. We recommend that
the researcher take steps to minimize social desirability bias that
may lead the participant to initiate feeding before the infant ready.
To help set this tone, the researcher could instruct the caregiver
as follows:

“I just wanted to let you know that you can feed your baby
whenever they are ready. I have a few questions to ask you first,
and then we can relax until your baby is ready to eat. Please let
me know whenever you think it’s time to feed.”

If the infant is not yet ready to feed, the researcher should
have additional questions or tasks prepared to engage the caregiver
without creating pressure to proceed prematurely. If time permits,
the researcher should conduct a brief pre-feeding interview to
assess when the infant last fed, the type of milk or food to be fed
to the infant, and the amount being offered.

When the caregiver indicates that they and their infant are
ready to start the feeding observation, they should be instructed to
feed as they normally would at home. The researcher can take steps
to minimize their impact on the feeding interaction and reduce
participants’ awareness that they are being observed by instructing
the participant to feed their infant as they normally would at home
and letting the participant know that they will turn off their camera
and mute themselves during the feeding. We also recommend that
the researcher ask the caregiver to verbally confirm when the infant
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is finished feeding, ensuring the researcher has a clear indication of
when to end the feeding observation.

The researcher should then start recording the observation on
the online platform and, before instructing the caregiver to begin
the feeding, we recommend that the researcher briefly hold up
a sign with the participant’s ID and other visit details, or share
their screen with a digital document containing this information,
to embed this metadata within the video for later file tracking,
data management, and quality control during behavioral coding.
The researcher should then instruct the caregiver to begin the
feeding, mute themselves, and turn off their camera. However,
we recommend that the researcher stay near their computer to
be available to the caregiver during the feeding. If the caregiver
and/or infant leave the video frame at any point during the
feeding observation (e.g., they shift position or the recording device
moves), the researcher should be prepared to gently intervene
by unmuting themselves and guiding the caregiver to reposition
themself, their baby, or the recording device.

Once the caregiver has verbally indicated their baby is
finished feeding, the researcher should stop the recording, unmute
themselves, and turn their video camera back on. They can then
ask the caregiver any follow-up questions, conduct other planned
virtual assessments, and/or end the virtual home visit.

3.4 Preliminary evidence of reliability and
validity

Herein, we review preliminary evidence from our previously
published work for the reliability and validity of remote feeding
observations from the perspective of comparability to in-
person methods.

In a randomized controlled trial conducted before and during
the COVID-19 pandemic, some families were assessed in person
(n = 36) and others (recruited after the implementation of
stay-at-home mandates) were assessed remotely (n = 40) (see
Ventura et al., 2024a, for more details about the study rationale
and methods). Across both groups, trained coders used the
Nursing Child Assessment Parent-Child Interaction Feeding Scale
(NCAFS, Oxford and Findlay, 2015) to score caregiver and infant
contributions to and the overall quality of feeding interactions.
Comparison of dyads assessed in-person vs. remotely revealed no
differences in characteristics of mothers (e.g., age, parity, education
level, race/ethnicity, marital status, family income) or infants (e.g.,
age, sex), or typical feeding practices (Ventura et al, 2024a).
In addition, no differences were seen for inter-rater reliability
and coders achieved intraclass correlations (ICC) in the good
to excellent ranges for videos from both in-person and remote
observations. There were no instances wherein we could not code a
video due to poor video or audio quality. NCAFS total and subscale
scores were comparable to published reference values (Oxford
and Findlay, 2015) and did not differ between dyads assessed via
in-person vs. remote observations for total scores representing
the overall quality of feeding interactions (p = 0.23) or subscale
scores assessing maternal sensitivity to infant cues (p = 0.06),
responsiveness to infant distress (p = 0.48), socioemotional growth
fostering (p = 0.37), and cognitive growth fostering (p = 0.99) or
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FIGURE 4

Researcher set-up for effective management of the virtual home visit and remote feeding observation.

infant clarity of cues (p = 0.23) and responsiveness to the mother
(p=0.89) (Ventura et al., 2024a).

Evidence from a second, fully virtual longitudinal study of 153
mother-infant dyads further supports these findings (see McDaniel
et al., Under Review'; Ventura et al., Under Review? for more
details about the study rationale and methods). Remote feeding
observations were conducted when infants were 2 and 5 months old
and videos were later coded using the NCAFS (Oxford and Findlay,
2015). Coders again achieved excellent agreement (98%) and while
a small proportion of items (0.5%) could not be coded due to issues
with video or audio quality, overall data loss was minimal. NCAFS
total and subscale scores were again comparable to published
reference values (Oxford and Findlay, 2015), indicating that remote
feeding observations captured sufficient behavioral detail to assess
relevant caregiver and infant behaviors during feeding interactions.

1 McDaniel, B. T., Ventura, A. K., Coyne, S., Wolfers, L. N., Pfafman, R.,
Shinde, A. S., et al. (Under Review). Handing Babies Phones: A Longitudinal
Examination of Media Emotion Regulation in Early Infancy.

2 Ventura, A. K., Wolfers, L. N.,, Coyne, S. M., Pfafman, R., Uva, S., Ceja
Almontes, K. I. et al. (Under Review). Objective Vs. Perceived Maternal

Smartphone Use and Observed Mother-Infant Interaction Quality.
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Taken together, these studies provide initial evidence that
remote feeding observations yield reliable, codable data of similar
quality to in-person assessments. At the same time, these findings
should be considered preliminary. Formal validation studies are
needed to more systematically test inter-rater reliability across
coding approaches [i.e., microcoding vs. global coding schemes
(Bakeman and Quera, 2011)], examine the accuracy of coding
across device types (e.g., smartphones vs. laptops), and directly
compare remote and in-person observations within the same
families. Such studies are warranted for establishing the robustness
and generalizability of remote feeding observation methods.

4 Anticipated results

4.1 Anticipated outcomes and
characteristics of successful observations

A successful remote feeding observation vyields a video
recording that is of sufficient quality to allow coders to reliably
score both caregiver and infant behaviors using standardized
behavioral coding schemes. High-quality recordings share the
following characteristics:

frontiersin.org


https://doi.org/10.3389/fdpys.2025.1661352
https://www.frontiersin.org/journals/developmental-psychology
https://www.frontiersin.org

Ventura et al. 10.3389/fdpys.2025.1661352

Welcome and Overview

Welcome the participant to the virtual visit and provide an overview of what to expect.

"l just wanted to let you know that we can feed your baby whenever they are ready. | have
a few questions to ask you before the feeding begins, and then we can relax until your
baby is ready to eat. Please let me know whenever you think it’s time to feed.”

Acclimation Period

Allow time for questions and troubleshooting.

Pre-Feeding Interview

Assess when the infant last fed and slept, what is being offered during the feeding observation,
and other variables of interest.

TR
When caregiver indicates it is time to feed...

Prepare for Feeding Observation

* Let the caregiver know you need to complete a few preparatory steps and that you will let
them know when they can start feeding.

«  Start recording.

+ Embed metadata into the video via physical or screen-shared digital document.

» Instruct the caregiver to start feeding their infant as they typically would at home. Request
that they let you know verbally when the feeding is over.

¥

Minimize Researcher Influence on Feeding Interaction

*  Turn off camera and mute audio.
» If needed, briefly unmute to provide guidance for improving video quality or to answer
questions.

Observation Wrap-Up and Post-Feeding Interview

»  When caregiver indicates the feeding is over, turn on camera, unmute audio, and stop
recording.

» Ask post-feeding interview questions (e.g., how similar was this to other feedings at home,
how much did the infant eat).

» Thank the caregiver for their participation.

FIGURE 5
Process for the virtual home visit and remote feeding observation

e Visual clarity: The caregiver-infant dyad is fully visible e Audio clarity: Verbalizations from the caregiver (e.g., speech,
throughout the feeding interaction. The camera angle enables prompts) and vocalizations from the infant (e.g., coos, fussing)
coders to observe facial expressions, eye gaze, and body are audible, without interference from ambient noise or
posture for both the caregiver and the infant. digital distortion.
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e Minimal intrusions: There are no major distractions (e.g.,
background conversations, pets, or siblings) that interrupt
the feeding sequence or block the cameras view for
extended periods.

Complete recording window: The recording begins before
the feeding starts (e.g., includes relevant pre-feeding cues or
prompts) and ends after the feeding has concluded, as verbally
indicated by the caregiver.

Naturalistic behavior: The caregiver feeds the infant as
they typically would at home, without overtly altering their
behaviors due to the researcher’s presence or observation.

Based on our implementation experience, the majority of
remote feeding sessions that follow our protocol result in
recordings that meet these criteria and are suitable for frame-by-
frame or global behavioral coding.

4.2 Common challenges and
troubleshooting recommendations

Virtual home visits and remote feeding observations offer
a flexible and inclusive alternative to in-person visits but also
introduce unique challenges that can affect data quality and
participant experience. Despite careful planning, researchers may
encounter several challenges that can compromise data quality or
participant experience. Below, we summarize the most common
challenges researchers may encounter—some of which have already
been mentioned above—and offer recommendations for addressing
them. These challenges and recommended solutions are also
summarized in the Table 1.

One of the most frequent challenges is maintaining a clear and
consistent view of both the caregiver and the infant throughout
the feeding. Because camera positioning varies across home
environments, researchers often encounter issues such as the infant
or caregiver facing away from the camera, the frame being too close
to capture relevant body language, or the caregiver’s eye gaze being
obstructed. These visibility issues make it difficult to code behaviors
such as facial expressions, gestures, and mutual gaze. To address
this, researchers should work closely with participants to establish
optimal camera placement before the start of the observation. A
stable, elevated angle that captures both caregiver and infant in full
view typically yields the best results. Use of a tripod or a securely
propped phone can further minimize movement and disruptions
during the observation.

In addition to framing, lighting conditions can significantly
impact the quality of the video. Dim or uneven lighting
may obscure facial cues, making fine-grained behavioral coding
challenging. Whenever possible, participants should be encouraged
to conduct visits in naturally well-lit rooms or to supplement with
overhead or ambient lighting. A brief lighting check before the
feeding can help ensure both the caregiver and infant are visible.

Audio quality is another critical component of effective
remote observation. When verbalizations from the caregiver
or vocalizations from the infant are inaudible or inconsistent,
researchers may miss valuable information necessary for coding
key behaviors. Factors such as device microphone sensitivity,
background noise, and software-based noise suppression can
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interfere with audio clarity. If possible, researchers should test
participants’ audio setups in advance and consider comparing
sound quality across different devices (e.g., smartphones vs.
laptops). Encouraging participants to conduct the session in a
quiet location and disabling automatic noise filtering features
(such as Zoom’s default background noise suppression) can also
improve sound fidelity. In our experience with Zoom, enabling
the “Original sound for musicians” setting helped preserve subtle
sounds during live recording. This setting disables Zoom’s built-
in echo cancellation and noise reduction features that may
inadvertently filter out important components of caregiver-infant
interactions, such as soft vocalizations (e.g., infant coos, caregiver
whispers) or feeding sounds (e.g., sucking noises).

In addition, the home environment itself can introduce
distractions that affect both the recording and the feeding
interaction. A chaotic environment and external sources of noise
(e.g., background TV, additional family members) may disrupt
the feeding observation by interfering with the recording device
or demanding the caregiver’s attention. Although steps can be
taken to mitigate these issues (e.g., working with participants
to schedule sessions during quieter times, such as when other
children are napping or being cared for by another adult),
researchers should carefully consider whether these steps will
artificially change the feeding environment in ways that may make
the feeding observation less ecologically valid. Although these
features of the home environment can negatively impact video
quality, they may also reflect the dyad’s typical feeding context,
which would be important to capture and consider during later
video coding.

Recording issues may also compromise the validity of the
observation. For example, software-triggered camera switching can
result in the initial moments of feeding being missed or having
the recording focus on the researcher’s video feed instead of the
participant’s. To mitigate this, researchers should design their
protocols to provide clear instructions on how to avoid these issues
and ensure that the researcher captures the participants’ video
stream for the full duration of the feeding interaction. Prompting
the caregiver to speak or make a sound at the start of the session can
help ensure the platform’s recording algorithm correctly prioritizes
the participant’s video stream.

Internet connectivity is another known barrier to high-
quality video data. Glitching, freezing, or skipping frames due to
bandwidth limitations can cause missed behaviors or inhibit frame-
by-frame analysis. In our experience, these issues are especially
problematic when trying to code rapid changes in caregiver or
infant gaze and behavior. To reduce connectivity issues, researchers
should assess internet stability during the setup call and suggest
that participants sit near their Wi-Fi router when possible. In
homes with unreliable service, mobile hotspots may offer a
viable alternative.

Social desirability biases may lead caregivers to feel rushed to
feed their infant when signs of hunger emerge or to encourage
their infant to eat in the absence of hunger. We also find that
some caregivers are anxious to feed their infants at the beginning
of the virtual visit, especially if their infants are exhibiting signs
of hunger (e.g., fussiness, crying). Infant fussing and crying may
distract caregivers and reduce their ability to answer pre-feeding
questions. Infant behaviors or caregiver anxiety around feeding
may also lead caregivers to initiate feeding before the researcher
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TABLE 1 Virtual home visit and remote feeding observation challenges and recommended solutions.

Challenge Description Suggested solutions
Camera positioning o Infant or caregiver is out of frame e Help participant identify a stable, elevated setup
e Poor angle blocks key behaviors o Test framing before feeding observation begins
e Provide real-time guidance
Lighting quality e Dim or uneven lighting obscures expressions and gestures e Guide participant to choose a well-lit room
e Encourage the participant to supplement with lights, if possible
e Conduct a virtual lighting check before visit
Audio clarity o Difficult to hear caregiver speech or infant sounds o Test devices
o Disable noise suppression (e.g., Zoom’s “original sound”)
e Encourage the participant to choose a quiet location, if available
Recording reliability e Recording focuses on wrong video feed e Use software features to ensure correct video stream is recorded (e.g., in

Recording starts late
e Recording ends early

Zoom “Pin” the participant’s video)

Verbally cue the participant to start the feeding once recording is initiated
Instruct the participant to verbally indicate when the feeding is over to
prevent premature recording commencement

Internet connectivity

audio data

Glitches, skips, or freezes reduce fidelity of visual and

Test Wi-Fi in setup
Ask participant to sit near router, if possible
Consider hotspot access, if available

Environmental distractions

Other children or household noise disrupts observation

First, carefully consider whether possible solutions will compromise
ecological validity of feeding observation

Consider instructing participant to schedule observation during a quiet
time and when support for other children is available

Ethical challenges

captured within video records

signs of neglect or abuse

Video recording within homes presents ethical challenges
related to data security, privacy, and safety monitoring
Non-consented family members may be inadvertently

Research assistants may view threats to child safety or

Establish clear policies and robust training protocols for data security and
protection of participant privacy

Work with the participant to minimize the presence of non-consented
family members

Ensure research assistants are prepared to identify and report threats to
child safety and signs of child abuse or neglect

has provided their pre-feeding instructions and started recording.
Researchers should carefully develop their protocols and scripts
to include strategies to counteract these issues. To reduce social
desirability bias, we recommend scheduling ample time for the
visit, incorporating an acclimation period at the beginning of the
visit, and providing the caregiver with assurances that the goal
of the observation is to observe typical feeding interactions. To
prevent misalignment between the start of the feeding and the
start of video recording, we recommend researchers provide clear
instructions to participants about the sequence of events (e.g., “First
I will start recording, then I will let you know when you may
begin feeding...okay, you may begin feeding now”). Researchers
may also want to consider keeping pre-feeding questions brief
and straightforward so that a caregiver concerned about their
hungry infant will not struggle to comprehend and answer the
questions while their infant is fussing and crying. We have also
found it helpful to incorporate sources of protocol flexibility (e.g.,
questionnaires that can be filled out before or after the feeding)
that allow the researcher to move protocol components earlier in
the visit to “fill time” when waiting for an infant to wake up or
become hungry or later in the visit if an infant is ready to feed earlier
than expected.

Finally, video recording within home environments presents
ethical challenges related to data security, privacy, and participant
safety monitoring that require careful attention. Researchers should
establish clear policies regarding who has access to the recordings,
how long the videos will be retained, and when and how they will be
securely deleted. In addition, research assistants should be trained
on these policies, as well as best practices for data security (e.g., use
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of password-protected computers and HIPAA compliant software,
storage of videos on encrypted servers). Research assistants should
also be trained on the importance of conducting virtual visits in
private spaces to protect participant confidentiality. Researchers
should be mindful that participants may feel increased vulnerability
being recorded in their home environment and can provide
reassurances that data will be used solely for research purposes
and handled with sensitivity. In addition, participants should be
informed of their right to pause or stop the recording at any
time and to request deletion of videos if they no longer wish to
participate. As mentioned above, it is also possible that other family
members that are not part of the study (and thus, did not consent
to be video recorded) are present during the observation and/or
are captured within the video recording. Researchers can work with
their institutional review boards to determine the best strategies for
dealing with these issues (e.g., blurring out faces of non-consented
family members, obtaining consent from these family members).
Finally, as with any home-based assessment, researchers may view
concerning caregiver behaviors, signs of child abuse or neglect,
or concerning items in the home (e.g., drug paraphernalia, guns).
Research assistants should receive training and have protocols in
place to help them recognize potential safety concerns and respond
promptly, in accordance with university policies and state and
federal laws.

In sum, although it may not be possible to eliminate every
challenge associated with virtual home visits and remote feeding
observations, careful planning, pre-visit preparation, and clear
communication with participants can substantially improve the
quality of the data collected.
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5 Discussion

Observing parent-infant feeding interactions offers a unique
opportunity to understand both early relational dynamics and
foundational aspects of infant development. As technology
advances and the demand for more accessible research methods
increases, remote feeding observations via virtual home visits
have emerged as a valuable alternative to traditional in-person
assessments. This manuscript has outlined key considerations,
challenges, and recommendations for researchers and clinicians
seeking to implement virtual observation protocols for caregiver-
infant feeding interactions.

Remote observations have become increasingly feasible due to
the widespread availability of smartphones, laptops, and broadband
internet, even among families with lower socioeconomic status.
While smartphones are the most accessible devices, factors such as
device type, camera positioning, lighting, and internet connectivity
can all impact the quality of remote data collection. Researchers’
thoughtful attention to device setup and the implementation of
strategies, such as using smartphone tripods, optimizing lighting,
and providing technology handouts, can help researchers overcome
many common issues that affect video quality. In addition, through
careful scheduling aligned with infants’ natural routines and
planning of flexible protocols, researchers can reduce stress on
families and increase the likelihood of capturing representative,
high-quality feeding interactions.

Taken together, the guidance presented in this manuscript
provides a comprehensive framework for conducting
remote caregiver-infant feeding observations that are both
methodologically rigorous and sensitive to the needs of
participating families. By anticipating and addressing potential
barriers, researchers can collect rich, ecologically valid data while
expanding access to diverse populations. However, while the use of
common videoconferencing platforms and widespread smartphone
ownership increases the accessibility of this method, digital literacy
and internet access may still pose barriers for some families.
Strategies such as loaning equipment, providing mobile hotspots,
and offering personalized tech support can help mitigate these
barriers and expand the method’s reach. Despite these limitations,
virtual home visits and remote feeding observations hold the
potential to be scalable, ecologically valid, and inclusive methods
for studying feeding behaviors, caregiver-infant interactions, and
infant development.
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