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Abstract

Tummy time is a crucial developmental activity for infants. However, many infants are not
receiving the recommended amount of time in prone positioning. This doctoral capstone project
aims to address this gap through the implementation of an occupational therapy (OT) based
tummy time educational resource titled Bonding Through Tummy Time: A Caregiver’s Guide.
The resource, a tummy time toolkit, focuses on caregiver and infant interaction during the co-
occupation of play using social-emotional developmental strategies as a driving force to
complete more tummy time in the home environment. Recruitment of caregivers was done
through purposive sampling and participants were surveyed to assess changes in tummy time
practices before and after receiving education. Survey results indicated that the educational
resource was well-received, and caregivers and their infants increased the quality and quantity of
time spent in tummy time. The infant population and OT profession would benefit from further
research in this area to contribute to the body of knowledge of caregiver education on tummy

time practices.
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Introduction

Tummy time, also known as prone positioning, is a term that refers to the dedicated
period during which infants are placed on their stomach while awake and supervised (Hewitt et
al., 2020). It is a crucial activity during infancy and aids in growth and development. When an
infant is on their stomach they develop and practice skills such as lifting their head and looking
around and moving their legs and pushing up through their arms to aid motor planning and
development. Tummy time promotes upper extremity and core strength, encourages spinal
extension, enhances proper posture, and facilitates key developmental milestones such as rolling
over, sitting, and crawling (Graham, 2006; Hewitt et al., 2020). As infants engage in the
developmental play activity, they develop not only motor skills but also build the foundation for
a range of emotional, social, sensory, and cognitive skills, including sensory and fine motor
abilities, emotional connection, and communication with their caregivers, and guards against
future developmental problems. Encouraging tummy time can improve neurodevelopmental
outcomes in infants and is vital to infant health and wellness. Additionally, tummy time provides
infants with alternative viewpoints that promote environmental exploration by stimulating their
curiosity and desire to move. Implementing tummy time is a way to provide postural support that
has immediate and long-term benefits and impacts an infant's overall development.

In addition to being a developmental play activity, tummy time is considered a physical
activity for infants. The World Health Organization (WHO) physical activity guidelines for
infants under one year of age recommend infants who are not yet mobile engage in at least thirty
minutes of tummy time throughout the day (2022). The WHO recommends infants be physically

active several times a day in a variety of ways, stating that interactive floor-based play is better



and that infants should not be restrained in supported positioning equipment, such as car seats,
infant swings, jumpers, or walkers, for more than one hour at a time (WHO, 2022).

A child’s early months and years are fundamental for their social-emotional development.
Social-emotional development is a child’s ability to express and manage their emotions and
create meaningful relationships (Bagdi & Vacca, 2005). The core competencies of healthy
social-emotional develop include the ability to form close relationships, express and regulate
emotions, and environmental exploration (Cousins, 2013). Shared positive experiences between
caregivers and their infants serve as a building block and reinforcement for the development of
social and emotional learning, which is crucial to the development of cognitive, language, and
adaptive behaviors (Bagdi & Vacca, 2005; Case-Smith, 2013). Yogman et al., (2018) highlights
how developmentally appropriate play with parents is an opportunity for infants and children to
promote social-emotional skills. It is through play that safe, stable, and nurturing relationships
are formed.

The supervised and interactive nature of tummy time becomes a platform for caregivers
to attune to their infants' cues, fostering a secure attachment. It lays the foundation for emotional
well-being, thus supporting the infants’ social-emotional learning. The concept of tummy time is
based on the premise that caregivers and infants can readily engage in it, increasing the
likelihood of intervention success. While caregivers are receiving education on tummy time from
their pediatricians and national efforts, there is a gap in adherence to the recommended
guidelines that promote physical and cognitive milestones, suggesting the need to amplify the
promotion of tummy time in infants (Dudek-Schreiber & Zelazny, 2007; Felzer-Kim et al., 2020;
Mendres-Smith et al., 2020; Zachry & Kitzmann, 2011). Despite the significance of tummy time,

there is a notable gap in the formalized education provided to caregivers to support



developmental play and a consistent follow-through with home programming. This gap could
hinder an infant's overall well-being and developmental progress. To bridge this gap,
implementing a tummy time home programming toolkit incorporating developmentally
appropriate social-emotional strategies can help motivate infants to participate actively in tummy
time. This approach will allow caregivers more hands-on experience and education regarding the
benefits of tummy time and the positioning and handling of their infant.

PIO Question

Will the inclusion of social-emotional learning strategies in a tummy time toolkit increase
caregiver compliance with home programming?

Proposed Solution

The proposed solution included developing and implementing an evidence-based tummy
time resource for caregivers. This resource, a toolkit focused on encouraging positive interaction
with infants during tummy time, aimed to enhance social-emotional development through social
engagement and sensory-based strategies to drive increased compliance to home programming
recommendations. Additionally, the toolkit is intended to improve the caregiver's quality and
quantity of tummy time spent with their infant. The toolkit provided caregivers with education
on the benefits of various skills tummy time promotes, information on infant social-emotional
learning and sensory development, and recommendations and strategies for promoting
appropriate developmental play skills to implement in the home environment.

Significance of Project to Occupational Therapy

The project holds significance to the OT profession due to its holistic approach to tummy
time. While there is great emphasis on the physical benefits of tummy time, such as gross motor
development, the focus of this toolkit shifts towards social-emotional developmental milestones

paired with caregiver interactions. OTs specializing in infant care promote physiological
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stability, occupations, and co-occupations of infants and their caregivers, offer sensory
opportunities to promote neurodevelopmental outcomes, and support caregivers in fulfilling their
occupational roles through education, coaching, and practice of skills to care for their infant. OTs
can help facilitate prone play through caregiver education to improve infant development. OTs
emerge as interventionists and educators, providing essential knowledge to caregivers on the
interplay between play and developmental milestones. Additionally, it is within the scope of OT
practice to promote healthy growth in infants and children's social and emotional development
by guiding and supporting the caregivers to recognize, understand, and support social and
emotional development to nurture bonding and building interactive relationships (AOTA, 2020;
Center for Early Childhood Mental Health Consultation, n.d.).

Furthermore, this project aligns with the American Occupational Therapy Association
(AOTA) Vision 2025, which envisions the OT profession maximizing the health and well-being
of caregivers and infants across the lifespan (AOTA, 2017). Through meaningful co-occupation
between caregivers and their infants, this project enhances social-emotional development,
contributing to infants' immediate well-being and laying the foundation for lifelong benefits.
Encouraging tummy time emerges as a key strategy with numerous physical benefits, aligns well
with AOTA's emphasis on early intervention and prevention, and supports their objectives of
preventing illness, promoting positive mental health, enhancing social participation, reducing
health disparities, and quality of life improvement (AOTA, 2020). Furthermore, this capstone
project aligns with the American Occupational Therapy Foundation (AOTF) research priorities
by addressing family and caregiver support, resiliency, well-being, and health promotion,
prevention, and management of chronic conditions (AOTF, n.d.). By focusing on caregivers of

pre-crawling infants, this project highlights the essential role of families in infant development,



fostering physical and emotional well-being through social-emotional strategies, and embraces
health promotion via preventative measures such as tummy time to optimize infant
neurodevelopmental outcomes, aligning with AOTF’s emphasis on comprehensive family

support.



Statement of the Problem
Perceived Problem

The identified problem revolves around the insufficient engagement of infants in tummy
time exercises, which is a crucial component of their developmental process. Despite
recommendations readily available to parents, there are various reasons why infants are not
achieving the daily tummy time recommendations. Literature indicates that the amount of tummy
time an infant achieves is often related to their tolerance of the position (Dudek-Shriber &
Zelazny, 2007; Felzer-Kim et al., 2020; Jennings et al., 2005; Zachry & Kitzmann, 2011). Some
infants initially may not be comfortable in the prone position and exhibit signs of intolerance and
distress, such as crying, negative vocalizations, head bobbing, and tensing of the body (Dudek-
Shriber & Zelazny, 2007; Graham, 2006; Ricard & Metz, 2014; Salls et al., 2002). These
negative aspects associated with tummy time can make it difficult for caregivers to implement
consistently into their infant’s daily routine if it reliably leads to infant fussiness or crying
(Dudek-Schreiber & Zelazny, 2007; Koren et al., 2010).

Additional barriers to tummy time caregivers cite include being fearful, an overall lack of
awareness about the importance of tummy time, difficulties with implementation, and finding the
time throughout the day (Dudek-Shriber & Zelazny, 2007; Felzer-Kim et al., 2020; Salls et al.,
2002; Wentz, 2016; Koren et al., 2010). If caregivers are unaware of the benefits of tummy time,
they may not regularly give their infant enough floor play (Felzer-Kim et al., 2020; Zachry &
Kitzmann, 2011). The need for the project stems from the absence of specialized tummy time
educational resources for caregivers aimed at increasing their infant’s tolerance for time spent in

prone positions so the infant and caregiver enjoy implementing tummy time daily.



Definition of Terms

To ensure clarity of terminology used throughout this paper, operational definitions for
tummy time, social-emotional learning, and home programming are provided below.
Tummy time/prone positioning
Tummy time is a form of developmental play and physical activity in which an infant is placed
in prone positioning while awake and supervised.
Social-emotional development
An infant’s emerging ability to experience, manage, and express emotions, build relationships,
foster social interaction, and actively explore their environment.
Home Programming
Individualized therapeutic activities and exercises provided to caregivers to implement in the
home environment, specifically to encourage their infant to spend time on their stomach for
overall strengthening and motor development.

Problem Significance to Occupational Therapy

The relevance of this capstone project to OT lies in the multifaceted nature of tummy
time. Beyond being a physical exercise, tummy time encompasses a broad spectrum of
occupational activities crucial for an infant's overall development, including exploration of their
environment, interacting with caregivers, and developing motor, visual, and sensory skills
(Dudek-Shriber & Zelazny, 2011; Graham, 2006). Tummy time serves as a fundamental
occupation that sets the stage for future developmental milestones. Insufficient education on
proper prone positioning can contribute to a delay in developmental milestones, an elevated risk
for positional plagiocephaly, and decreased caregiver-infant co-occupations, thereby hindering
infants' active participation in their daily activities (Zachry & Kitzmann, 2011; Felzer-Kim et al.,

2020). OTs can address these aspects through caregiver education, enabling infants to engage in
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meaningful occupations and adapt to their environment. Moreover, it is within the OT's scope of
practice to encourage social-emotional engagements that contribute to stronger bonds and
emotional well-being between caregivers and infants. The need for this project arises from a
noticeable gap in current research and practices, specifically regarding utilizing social-emotional
strategies for increased compliance with tummy-time recommendations.

Anticipated Outcomes

The anticipated outcome of this project is increased caregiver compliance with home
programming recommendations through the use of social-emotional learning strategies provided

in a tummy time toolkit.



Literature Review
Background

The Centers for Disease Control and Prevention (CDC) estimates there are roughly 3,500
infant deaths each year due to sudden unexplained infant death syndrome (SUIDS) (CDC, 2023).
Many of these deaths happen unexpectedly while the infant is sleeping. Although the numbers
are still elevated, it is a stark contrast when compared with data collected in 1993, when roughly
4,700 infants died from SIDS (AAP, 2020). The reduction in SIDS-related deaths can be
attributed to the American Academy of Pediatrics’ "Back to Sleep" public health campaign,
which was introduced in 1994 (AAP, 2020). The campaign aimed to reduce the incidence of
SIDS by recommending that infants be supine on a firm mattress while sleeping, sharing a room
without bed-sharing, and avoiding soft bedding and pillows (AAP, 2020). Most recently, the
"Back to Sleep" efforts have been promoted as a "safe sleep environment" to reduce the risk of
sleep-related deaths.

While safe sleep recommendations led to an overall reduction in SIDS rates, an
unintended consequence was an overall decrease in placing infants in prone positions while
awake. Infants were spending too much time in a supine position, resulting in complications such
as delays in meeting motor milestones and deformational plagiocephaly (Hewitt et al., 2020;
Williams & Galea, 2023). Deformational plagiocephaly is a condition in which flat spots develop
on an infant’s skull, usually due to increased pressure in one location (Ricard & Metz, 2014).
The "Prone to Play" campaign was created to counteract these complications and to promote
caregivers placing their infants into prone positioning during wakeful hours.

Updated 2022 AAP policy statement and recommendations advise caregivers to place
their infant in tummy time while awake and supervised for short intervals of time, beginning

soon after hospital discharge to facilitate development and prevent positional plagiocephaly
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(AAP, 2020). Caregivers are encouraged to increase tummy time play to at least 15 - 30 minutes
a day by the time their infant is seven weeks old (AAP, 2020). The SIDS statistics presented
support the need for caregiver education on positioning to reduce the incidence of SUIDS and
the number of infants with adverse outcomes from reduced prone play.

Tummy Time

Motor development is essential for effective occupational performance in infants and
children, impacting their ability to engage in play, activities of daily living (ADL), social
interaction, and academic activities (Case-Smith et al., 2013). Improvements in motor
performance can result in functional gains in domains such as cognition and social skills (Case-
Smith et al., 2013). Tummy time is a crucial activity for motor development as it facilitates head
control, stability in prone weight-bearing positions, and anti-gravity movements (Pin et al.,
2007). Lack of exposure to tummy time restricts an infant’s opportunities to learn and practice
motor skills requiring anti-gravity extension (Majnemer & Barr, 2006). Infants who spend more
time in prone positioning achieve motor milestones earlier, such as rolling from supine to prone,
tripod sitting, and belly crawling (Kuo et al., 2008; Majnemer & Barr, 2006).

A review of the literature has demonstrated a positive correlation between tummy time and
motor development (Dudek-Shriber & Zelazny, 2007; Kuo et al., 2008, Majnemer & Barr, 2006,
Salls et al., 2002). A study by Zhang and colleagues (2023) examined the characteristics and
dose-response of tummy time to infant development, with results showing that infants who
received an average of 30-44 minutes of tummy time a day over a two-month span achieved
higher developmental scores in communication, fine motor, gross motor, problem-solving, and

personal-social domains, than infants who did not engage in tummy time. Additionally, the study
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determined that the infant's tummy time bout frequency, bout length, and preferences
significantly increased over time. Kuo and colleagues (2008) reported that while most babies had
tummy time experience by three to four months of age, only 5% of these babies were prone for
more than 60 minutes per day, and 42% of the infants reported engaging in 20 minutes or less of
daily tummy time. For developmental milestones such as rolling supine to prone, belly crawling,
and 4-point crawling, infants who engaged in daily tummy time achieved these milestones
significantly earlier (Kuo et al., 2008).

Majnemer & Barr (2005) studied the effects of positioning on motor skills in 71 infants,
and if any delays in motor skills are associated with decreased tummy time. Results of the study
showed that the amount of tummy time the infants received positively correlated with the Alberta
Infant Motor Scale (AIMS) and Peabody Developmental Motor Scale (PDMS) fine and gross
motor quotients. In another study examining the effects of tummy time on the acquisition of
motor milestones, Dudek-Shriber & Zelazny (2007) used parent questionnaires to analyze how
time spent in different positions correlated with prone, supine, and sitting milestones. The four-
month-old infants who spent time in prone position attained gross motor milestones quicker
compared to those who had limited time in prone.

Social-Emotional Learning and Development

Infants' mental health and social-emotional development develop within secure
caregiving relationships and daily routines, such as through the practice of tummy time (Center
for Early Childhood Mental Health Consultation, n.d.). Responsive connections made through
engaging in daily routines or co-occupations help infants establish an emotional bond with their

caregivers. Co-occupations, defined as occupations completed by two or more individuals
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(AOTA, 2020), play a vital role in infancy, as infants rely on their caregivers for positioning
until they develop the muscle tone to move independently.

Caregiving, an occupation that requires active participation from both the caregiver and
infant, encompasses activities such as feeding, sleep, bathing, and touch-based interventions such
as holding, which deepens social engagement (AOTA, 2020). This bond is strengthened through
one-on-one time, play, gentle touch, established routines, and gentle talking or singing (Center
on the Social and Emotional Foundations for Early Learning, n.d.). These co-occupations are
instrumental in supporting an infant's social and emotional development, provided the caregivers
are engaging in an age-appropriate way (Center for Early Childhood Mental Health Consultation,
n.d.). It is through these nurturing and secure bonds that infants are driven to explore and learn
about the environment around them.

The infant's communication of emotions and needs, coupled with the caregiver's
response, establishes pathways in the brain leading to physical, cognitive, and emotional learning
(Bagdi & Vacca, 2005; Center for Early Childhood Mental Health Consultation, n.d.; Yogman et
al., 2018). Social-emotional skills develop early in life, beginning with the infant's bonding with
their caregivers. Examples include the infant signaling the caregiver to take care of their
immediate needs and comforting the infant through feeding, touching, rocking, and soothing.
Social-emotional development is believed to be foundational to developing cognition, language,
and adaptive life skills (Case-Smith, 2013). An infant's initial social interactions include eye
contact and cuddling with caregivers; touch and holding appear to be essential to an infant's
social-emotional growth. Interventions to promote social-emotional growth in infants primarily

focus on the caregiver-child interaction (Case-Smith, 2013).
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Case-Smith (2013) conducted a systematic review of interventions used by OTs to
promote early social-emotional development in young children ages zero to five and found
effective interventions included relationship-based interventions such as teaching caregivers how
to read the infant’s cues and respond accordingly to facilitate positive caregiver-infant
interactions, using touch-based interventions such as skin to skin and massage to calm the infant
and to promote caregiver-infant bonding, and promoting caregiver-child joint attention. An
infant’s initial social interactions include eye contact, touch, and holding with the caregiver,
which is essential to their social-emotional growth. Interventions in which caregivers are
coached on strategies to increase their social-emotional support and positive affect on their infant
were found to have positive effects (Case-Smith, 2013). OT can promote bonding and positive
caregiver-infant bonding and interaction by coaching caregivers to use touch-based interventions
and strategies that promote joint attention while coaching parents to improve responsiveness, and
positive affect can promote positive behaviors in infants (Case-Smith, 2013).

Play represents an infant's fundamental and primary occupation and is one of the earliest
co-occupations shared between infants and their caregivers. Caregivers play an essential role in
their infant’s development through reciprocal interactions within play (Pickens & Pizur-
Barnekow, 2009; Yogman et al., 2018). Co-occupation occurring within the context of play is a
vital aspect within play itself, as play is transactional, and each participant's occupational
performance relies upon the other. Play is foundational to developing safe, secure, and
supportive caregiver relationships. Play is vital to an infant's development to enhance learning

and facilitate healthy child development.
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The AAP Clinical Report on the role of play in enhancing development in early
childhood outlines how play with caregivers and peers offers an opportunity to promote social-
emotional, cognitive, language, and self-regulation skills in children and supports the formation
of safe and nurturing relationships with caregivers that children need to succeed (Yogman et al.,
2018). Yogman and colleagues recommend fostering social interaction with infants through
smiles and nonverbal gestures and encouraging unstructured play to promote motor skill
development (Ginsburg, 2007; Yogman et al., 2018). Early play is a fundamentally social
activity that combines exploration with the development of social-emotional skills (Yogman et
al., 2018). Various types of play enhance the bonding skills of infants and caregivers, fostering
healthy development and social-emotional involvement (Yogman et al., 2018).

Sensory Development

While motor delays are often the focus of an infant’s care in during therapy, it is equally
important to address their developing sensory systems. Early motor skills and sensory processing
play a pivotal role in the development of the occupations of play, social participation, and self-
care and promotes cognitive and perceptual development (Mitchell et al., 2015). Motor and
sensory development are necessary components in the infant developmental process, and
necessary for them to meet their milestones. Motor skills in particular are developed through
sensory exploration and play (Case-Smith et al., 2013). Mobility, a key aspect of an infant’s
development, is closely linked to an infant’s ability to explore more of their world (Rosen, 2021).
Furthermore, sensory information is a crucial building block for adaptive behaviors including
learning, organizing, and self-control, which are vital for social-emotional learning (Mitchell et
al., 2015).

14



Caregiver Education and Home Programming:

Evidence shows that only roughly 30% of caregivers adhere to tummy time
recommendations (Hewitt et al., 2020). Zachry & Kitzmann (2011) surveyed 205 caregivers on
their awareness of tummy time recommendations, with results showing 25% of caregivers
reported being unaware of prone play, 53% of infants in the sample received less than 30
minutes of tummy time daily, and 35% of caregivers reported their infant was intolerant of the
position. Evidence indicates that inadequate tummy time adversely affects an infant’s motor
development and places overall development at risk (Kuo et al., 2008; Majnemer & Barr, 2006;
Dudek-Schreiber & Zelazny, 2007; Salls et al., 2002). A systematic review by Case-Smith et al.,
(2013) highlights the effectiveness of using caregivers as an active participant or focus of the
intervention, such as through caregiver education practices. Utilizing the whole family unit when
providing education has been shown to improve infant developmental outcomes (Case-Smith et
al., 2013)

Home programming is often given to caregivers as a complement or supplement to
therapy sessions. Home programming consists of specific activities or tasks to be completed in
the home environment between therapy sessions. Tang and colleagues (2011) conducted a
randomized controlled trial investigating the effects of clinic-only therapy versus clinic therapy
plus a home activity program in seventy infants and toddlers with developmental delay. The OT-
based home activity program consisted of task observation, discussion with parents, and goal-
directed guidance on practicing and executing the daily recommendations at home. Results of the
study indicated that children who received the home activity program had more significant
improvement and outcomes in cognition, language, motor, and social domains and scored higher
in the Pediatric Evaluation of Disability Inventory (PEDI) mobility and social development sub-

domains than children who received clinic-only therapy. A pilot study by Novak et al. (2007)
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examined the effects of a home program in children with cerebral palsy using a single-group
pretest-posttest design. The study found a positive trend between the participant’s baseline and
post-intervention scores in the three outcome measures of Goal Attainment Scaling, the PEDI,
and the Quality of Upper Extremity Skills Test (QUEST), suggesting that the home
programming recommendations may have been effective.

Jennings and colleagues (2005) studied methods for delivering tummy time education to
caregivers. Caregivers who received a printed family-friendly informational brochure explaining
the importance of regular tummy time with helpful suggestions for varying the infant’s positions
reported an increase in their infant’s time and tolerance of tummy time and an established
routine/schedule. Jennings and colleagues determined that written information given to parents
was beneficial, as the suggestions helped parents establish a tummy time predictable tummy
schedule and offer solutions to questions parents may have about positioning.

Summary of the Literature

In summary, these topics support healthy, holistic development during the early years of
an infant’s life. Many caregivers report struggles with tummy time, showing the need for
consultation, intervention, and education on the topic. The findings support the relevance of
providing caregiver education and caregiver involvement in interventions to improve infant
development. The benefits of written information on tummy time provided to caregivers can

increase the consistency of routine tummy time. The literature supports the need for an

educational toolkit on tummy time in infancy to support optimal development.
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Statement of Purpose

The purpose of this doctoral capstone project was to increase caregivers' knowledge and
utilization of developmentally appropriate social-emotional strategies during tummy time
activities with their infant. The product, a comprehensive educational resource titled Bonding
Through Tummy Time: A Caregiver’s Guide, was created for caregivers of pre-crawling infants
and included suggested social engagement and sensory-based strategies for use during tummy
time. By educating caregivers to engage their infants in tummy time activities effectively, the
anticipated outcome of this project aimed to increase caregiver adherence to home programming
recommendations and enhance the infant's ability to tolerate prone positioning during tummy
time.

Hypothesis

This capstone project hypothesized that after receiving education from the toolkit,
caregivers would indicate increased quality and quantity of tummy time with their infants
through social-emotional and sensory-based strategies, as measured by self-report.

Objectives

1. Develop an educational toolkit to provide caregivers with comprehensive information
about tummy time.

2. Develop an educational toolkit to provide comprehensive information about infants’
social-emotional learning and sensory development.

3. Measure caregivers' perceptions of the quality and quantity of tummy time with their

infant after receiving education.
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Theoretical Framework

This project is guided by two foundational frameworks: Kielhofner's Model of Human
Occupation (MOHO) and Csikszentmihalyi's Flow of Occupational Engagement. These
frameworks serve as the pillars of how occupations, such as the occupation of caregiving and the
infant occupation of play, impact overall well-being and development. Integrating these
theoretical frameworks is central to the project's goal of enhancing motivation and engagement.
The project aims to increase the caregiver's motivation through social-emotional strategies while
increasing the infant's motivation to tolerate tummy time. As a result, these strategies will foster
stronger connections between the caregiver and their infant, ultimately contributing to overall
well-being and growth.

Model of Human Occupation (MOHO)

The first framework, MOHO, offers a holistic perspective on how occupation influences
well-being, encompassing the dynamic interplay of volition, habituation, and performance
capacity, collectively shaping individuals' engagement in occupations (Taylor, 2017). Kielhofner
(2008) highlights the impact of a person's volition (motivation, interests, and values), habituation
(habits, roles, and routines), performance capacity (skills and abilities), and environment
(physical and social settings in which one engages in occupations), on occupational performance.
In this project, the motivational aspect of volition holds particular significance, playing a crucial
role in influencing both the caregiver and infant’s involvement in an occupation.

Volition and habituation are enhanced by increasing caregivers’ knowledge and practice
of skills, boosting their confidence and motivation in their roles and interactions with their
infants. Simultaneously, the project recognizes the infants’ inherent motivation, stimulated by the
engaging interactions with caregivers, as a driving force for increased tummy time tolerance.

Moreover, performance capacity is addressed through education on developmentally appropriate
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activities for engaging with their infant during tummy time. The home environment serves as the
context for these interventions. Kielhofner (2008) emphasizes the necessity of repetition in a
supportive environment to maintain the equilibrium between these systems.

A foundational principle of MOHO suggests that improving performance requires a shift
in perspective of one's skills (Kielhofner, 2008). Through education and implementing the
suggested strategies in the toolkit, new roles and routines will be established to enhance
performance skills and abilities. Integrating MOHO into the capstone project provides caregivers
with support through education and creates opportunities for skill development. Importantly, as
caregivers engage with their infants during tummy time, there is a reciprocal influence on their
volition to participate in the activity. This project employs social engagement strategies to
motivate infants during tummy time, recognizing its importance for their social-emotional
development. This perspective acknowledges infants’ inherent motivation, stimulated
interactions with caregivers.

The development of a tummy time toolkit aligns with MOHO by recognizing caregivers'
intrinsic motivations to support their infants' development through caregiving occupations. The
toolkit promotes a natural and consistent commitment to tummy time activities in the home
environment, enhancing the caregiver’s capability to execute tummy time effectively while
fostering the infants’ motivation to participate actively in this crucial developmental activity.
MOHO was chosen to guide this project as it places motivation to engage in occupation at its
core.

Flow Theory of Occupational Engagement

The second framework guiding this project is Csikszentimihalyi's Flow Theory of
Occupational Engagement. Flow is described as an optimal psychological state an individual

experiences when fully engaged in an activity (Cole & Tufano, 2019). This state is characterized
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by several key elements, such as clear and achievable goals, immediate feedback, optimal
balance between skills and challenge, focused attention on the task at hand, and inherent reward
within the activity (Cole & Tufano, 2019). The toolkit is designed to enhance the caregiver's
engagement through intentional time and attention during tummy time, with the goal of inspiring
and facilitating the infant's motivation. In the context of tummy time, the project emphasizes
social-emotional strategies that not only benefit the caregiver but also contribute to creating a
sense of flow for the infant. This approach seeks to foster an environment where the caregiver
and infant are motivated and fully engaged in tummy time.

For the caregiver, the intentional and focused interaction with the infant during tummy
time is structured to align with the principles of flow. By providing clear and achievable goals,
such as incorporating specific social engagement or sensory-based strategies, the caregiver
experiences a heightened sense of involvement. Immediate feedback, another key element of
flow, is facilitated through observation and responding to the infant’s cues, creating a dynamic
and responsive interaction. The infant is an active participant in this shared co-occupation. The
activities suggested during tummy time are designed to capture the infant’s attention, stimulate
their curiosity, and provide an inherent reward through positive interactions with their caregiver.

As the caregiver and infant engage in tummy time activities that align with the principles
of flow, the project aims to create a positive feedback loop. The caregiver’s enhanced
engagement can further fuel the infant’s motivation, creating a reinforcing cycle of positive
interaction and developmental progress. The focus on caregiver and infant interaction within the

Flow Theory fosters a shared sense of engagement and motivation.
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Methodology

Project Design

The capstone project is categorized as program development in a clinical setting under
the ACOTE supported focus areas. The caregiver education program combined qualitative and
quantitative data to assess changes in caregiver satisfaction and implementation of tummy time
before and after reviewing the created toolkit. Using a one-group pretest/posttest design allowed
for the assessment of changes within the specific sample group. Caregivers completed a pre-
toolkit survey before receiving the education, offering a baseline of their tummy time practices.
Subsequently, four weeks after receiving the toolkit, caregivers were asked to complete a post-
toolkit survey to gauge their views and habits following education. Additionally, caregivers were
encouraged to share feedback on the usefulness of the provided toolkit through open-ended
questions.
Agency

The capstone experience and project were completed at TickTalk Therapy in Henderson,
Nevada. TickTalk Therapy is an outpatient pediatric clinic specializing in speech, feeding, and
OT. The clinic's provision of infant-based therapy services, coupled with a strong emphasis on
active caregiver involvement and education, presented an ideal setting that aligned well with this
capstone project's goals, objectives, and outcomes.
Target Population and Recruitment

The targeted participants in this capstone project were caregivers of pre-crawling infants
receiving services at TickTalk Therapy. By specifically targeting caregiver-infant dyads within a
clinical setting, the capstone project aimed to provide education and support to those who stand
to benefit most from the intervention. The specific focus on pre-crawling infants was essential to
ensure the toolkit's developmental appropriateness and effectiveness, allowing for a more
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controlled evaluation of the project's outcomes. Acknowledging the pivotal role caregivers play
in their infants' development, the capstone project targeted those responsible for facilitating and
participating in tummy time activities with their infants. Recruitment was conducted through
purposive and convenience sampling methods, drawing from the clinic's pool of caregiver-infant
dyads determined by the capstone mentor to be appropriate for participation in the project.
Caregivers were recruited during their infant's OT session and consented to participate in a brief
educational session. Inclusion criteria included the caregiver aged 18 and older and the primary
caregiver of a pre-crawling infant.

Methods and Procedures

To ensure the final resource was evidence-driven, an ongoing literature review was
conducted throughout the capstone project to support the development of the product. An
informal needs assessment was completed through observations and discussions with the
capstone mentor to identify gaps in services in the setting and the capstone site's specific needs.
The author observed the capstone mentor and was present during all infant OT sessions to gain
insights into infant development while creating the tummy time toolkit and preparing caregiver
educational materials.

A comprehensive educational resource, Bonding Through Tummy Time: A Caregiver’s
Guide, was developed to enhance caregivers' awareness and knowledge of tummy time practices
(refer to Appendix A). The toolkit encompassed topics including tummy time, the role of OT for
infants, the benefits and skills tummy time promotes, an overview of social-emotional learning
and sensory development, practical strategies to engage infants through social-engagement and
sensory-based approaches during tummy time, and QR codes for website resources and
references. The toolkit underwent a thorough review by the capstone mentor and other therapists

within TickTalk Therapy, who provided feedback regarding the overall layout, content, and
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language, leading to subsequent edits to ensure both alignment with the site mentor and caregiver
needs. The finalized toolkit, provided in hardcopy, aimed at facilitating carryover in the home
environment.

The toolkit was presented to identified caregivers during a one-time education session at
the conclusion of their infant's OT session. Before receiving the toolkit, the caregivers completed
a demographics and pre-toolkit survey to assess their tummy time routine in the home
environment (refer to Appendix B). The survey comprised both closed and open-ended
questions. The educational session did not involve direct interaction with the infant. The entire
process took approximately 10 minutes.

Four weeks after the tummy time education session, caregivers were given the post-
toolkit survey to complete and return (refer to Appendix C). Four weeks was determined to be
ample time for caregivers to review the educational resource and implement the suggested
activities during their tummy time routine. The post-toolkit survey consisted of closed and open-
ended questions. Additional questions were included to acquire feedback on the caregivers'
perspective and experience utilizing the toolkit and the suggested strategies.

Instruments and Evaluation

Survey

A pre- and post- survey served as the primary instruments for analyzing and evaluating
the project's outcome measures. The surveys were purposefully created for this capstone project
and employed a combination of Likert-scale and open-ended questions to provide a
comprehensive understanding of the educational resource’s impact. Questions were formed using
observations during the occupational therapists’ infant sessions. The post-toolkit survey included
nine questions from the pre-toolkit survey to ensure continuity for comparative analysis.

Supplemental questions were added to gain feedback on the effectiveness of the program.
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Demographic information was collected on both the caregiver and the infant. It included
details such as the caregiver's relationship to the infant, caregiver age, infant age, duration the
infant has been receiving therapy services, and the number and ages of other children under the
caregiver's care. This approach to data collection allowed for a more nuanced analysis,
considering various factors that could influence the project's outcomes.

Data Collection and Analysis

To provide a comprehensive view of the project's intended outcome measures, qualitative
and quantitative data were collected using the results of the individually distributed feedback
surveys. Caregivers were given physical copies of the demographic, pre-toolkit, and post-toolkit
survey. All data collected was converted into an electronic format and participants were given
pseudonyms to maintain confidentiality. Data was stored in Google Drive utilizing a 2-step
password authentication and is regulated and protected by the University of Nevada, Las Vegas
(UNLV). Any missing data was excluded from the analysis.

Quantitative

The pre- and post-toolkit survey was administered to caregivers at baseline and four
weeks after receiving the toolkit. Responses were then entered into Microsoft Excel for statistical
data analysis. Descriptive statistics, including mean and standard deviation (SD), were computed
for each of the nine questions that remained consistent across the pre- and post-survey. The data
was coded for the questions utilizing a Likert scale (i.e., 1 = strongly disagree and 5 = strongly
agree; yes/no questions were coded as 1 and 2, respectively). A one-sample Wilcoxon signed-
rank test was used to identify changes between caregivers’ pre-and-post survey responses. This
allowed for examination and comparison of the two group means to determine whether the
caregiver’s self-reported tummy time practices with their infants changed. Because the sample

size was limited and unequally distributed, collected data was classified as ordinal, and difficulty
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in meeting the distributional requirements of parametric testing as there were no normally
distributed data in the variable, the Wilcoxon signed rank test, a non-parametric method, was the
most suitable choice for this project.
Qualitative

Qualitative data from the open-ended questions in both the pre- and post-survey were
thoroughly examined in their entirety. Each response was reviewed using a constant comparative
method to identify recurring phrases or patterns. A systematic coding process was employed to
categorize themes, facilitating a nuanced understanding of the caregivers' perspectives and
experiences. This qualitative analysis aimed to uncover insights and complement the quantitative
findings, providing a comprehensive picture of the project's impact from the caregivers' point of

view.
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Ethical and Legal Considerations

This capstone project prioritized ethical and legal considerations to uphold the integrity
of its execution. An application was submitted and granted by the UNLV Institutional Review
Board (IRB) with exemption status (#UNLV-2023-552), as this capstone project posed no more
than minimal risk to the caregivers receiving tummy time education. Caregivers participating in
the project provided written and verbal informed consent and were briefed on the purpose and
procedures of the program. Participation in the capstone project was entirely voluntary, allowing
caregivers the autonomy to choose whether to participate.

The Health Insurance Portability and Accountability Act (HIPAA) guidelines were
strictly maintained throughout the project, ensuring the confidentiality and secure handling of all
private information. To mitigate potential psychological risk, caregivers were advised to view the
tummy time toolkit as a supplementary resource to their current tummy time home programming
routine. This approach aimed to empower caregivers to make informed choices regarding
integrating the toolkit into their tummy time practices. Lastly, a disclaimer was added to the
toolkit, encouraging caregivers to contact their infant's pediatrician with any concerns regarding
their child. This capstone project adhered to ethical and legal safeguards, prioritizing caregiver
and infant well-being and the responsible handling of sensitive information throughout its

implementation.
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Results

The post-toolkit survey was distributed to three caregivers four to six weeks after the
toolkit was provided. Three caregivers responded, resulting in a 100% response rate. Due to the
small sample size, the Wilcoxon signed rank test could not be conducted. Therefore, descriptive
statistics was used to analyze the quantitative data. Data is presented in the following sections.
Demographics

Caregiver education and the Bonding Through Tummy Time: A Caregiver’s Guide toolkit
was presented to three caregivers identified as appropriate for participation in this project. Table
1 shows a breakdown of the participant demographics. Two mothers and one father participated,
with an average age of 37 years old. The infants’ ages ranged from 19 weeks to 40 weeks. The
length of time the infant has been receiving OT services averaged four weeks, ranging from zero
to eight weeks of therapy. All three caregivers reported using multiple methods of tummy time

with their infant.
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Table 1

Demographic characteristics of caregivers and their infant

Demographic Characteristic  n (%) M, Range

Caregiver relationship

Mother 2 (67%)
Father 1 (33%)
Caregiver age (years) 37,35-39
35 1 (33%)
37 1 (33%)
39 1 (33%)
Number of Children 333,2-4
2 1 (33%)
4 2 (67%)
Infant Age (weeks) 26.67, 19-40
19 1 (33%)
21 1 (33%)
40 1 (33%)
Length infant has been 4,0-8
receiving services (weeks)
0 1 (33%)
4 1 (33%)
8 1 (33%)

Have you tried different ways
of using tummy time?
Yes 3 (100%)

Note. n =3

Pre- and Post-Toolkit Education

The pre-and post-toolkit survey asked caregivers to report on their current tummy time
routines with their infants. Descriptive statistics are provided in Table 2. At baseline, one

caregiver reported placing their infant into tummy time 1 to 3 times per day and two caregivers
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reported 4 to 6 times per day. All three caregivers reported increasing tummy time to 7 to 9 times
per day following the toolkit education. Similarly, when asked for the average tummy time the
infant completes daily, answers at baseline ranged from 12 - 120 minutes (M= 54, SD =57.86)
and increased to 70 - 300 minutes (M =143.33, SD = 135.77) at follow-up. Each tummy time
session increased to at least 6 - 10 minutes, with two caregivers reporting each session averaged
6 - 10 minutes and one caregiver reporting 16 minutes or more. Overall infant tolerance to
tummy time increased to a range of 6 - 10 (M = 8.33, SD = 2.08), from 3 - 10 (M=6, SD=3.60).
When asked about the biggest challenge to having their infant complete tummy time regularly,
time/schedule and infant cries/is uncomfortable were the most frequently cited reasons. When
asked how well-equipped they feel with strategies to play with and engage their infant in tummy
time, all caregivers reported strongly agree with no change at baseline to post-education. When
asked, “I understand how tummy time affects my infant’s development,” one caregiver reported
agree, and two caregivers said strongly agree (M=4.33, SD= 0.58). Overall, the average scores
improved when measuring tummy time frequency, duration, and infant tolerance from the pre-

toolkit to the post-toolkit survey.
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Table 2

Pre- and Post-Caregiver Education Descriptive Statistics

Question Pre-Toolkit Post-Toolkit
n (%) M (SD) Range n (%) M (SD) Range

How many times per day are you doing tummy 1.67 (0.58) 1-3-4-6 3.33(0.58) 79
time with your infant? *

1-3x 1 (33%) -

4 - 6x 2 (67%) -

7 - 9x - 3 (100%)
How much time does your infant complete daily 54 (57.86) 12-120 143.33 70 - 300
(in minutes) (on average)? (135.77)

12 minutes 1 (33%) -

60 minutes 1 (33%) -

70 minutes - 2 (66%)

120 minutes 1 (33%) -

300 minutes - 1 (33%)
How long is your infant’s average tummy time 3.33(1.53) 3-5-16+ 3.67(1.15) 6-10- 16+
session? ®

3 - 5 minutes 2 (67%) -

6 - 10 minutes - 2 (66%)

16 minutes or more 1 (33%) 1 (33%)
How would you rate your infant’s response or 6 (3.60) 3-10 8.33(2.08) 6-10
comfort level during tummy time? (on a scale of
1-10)

3 1 (33%) -
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6 1 (33%) 1 (33%)

9 - 1 (33%)

10 1 (33%) 1 (33%)
What is the biggest challenge to having your 2.66 (1.15) 1-4 1.33(0.58) 1-2
infant complete tummy time regularly? ©

My infant cries/is uncomfortable 2 (67%) 1 (33%)

Time or schedule - 2 (67%)

Not applicable 1 (33%) -
I feel well-equipped with strategies to play and 5(0) 5 5(0) 5
engage with my infant in tummy time.

Strongly agree 3 (100%) 3 (100%)
I understand how tummy time affects my 4.33 (0.58) 4-5 4.33(0.58) 4-5
infant’s development.

Agree 1 (33%) 1 (33%)

Strongly agree 2 (67%) 2 (67%)

Note. Answer choices are shown for chosen answers only. M = Mean. SD = Standard Deviation. Mean scores are based on a 5-point

Likert scale (1 = strongly disagree, 2 =disagree, 3 = neutral, 4= agree, 5 = strongly agree).

2 Mean scores are based on a 6-point Likert scale (1 =1-3,2=4-6,3=7-10,4=10-12,5=13-15,6=0).

b Mean scores are based on a 5-point Likert scale (1 = 0-2 minutes, 2 = 3-5 minutes, 3 = 6-10 minutes, 4 = 11-15 minutes, 5 = 16+

minutes).

¢ Mean scores are based on a 5-point Likert scale (1 = time or schedule, 2 = infant cries/is uncomfortable during tummy time,

3=understanding ways to implement tummy time, 4 = not applicable, 5 = other
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Qualitative Analysis

In addition to Likert scale questions, open-ended questions were placed on the pre-and
post-toolkit survey to gain insight into caregivers’ tummy time routines with their infants.
Inductive and deductive data analysis of the pre-and post-toolkit survey responses were
conducted by searching for keywords and topics to identify themes. Refer to Appendix D for
individual item responses. This analysis revealed the following common themes:

All caregivers reported engaging with their infants during and outside of tummy time.
The most frequently reported forms of engagement were singing, talking, cuddling, smiling with
the infant. All caregivers mentioned playing while incorporating toys during and outside of
tummy time. When asked “how often did you actively engage in tummy time activities with your
infant?” one caregiver reported “all day, every day.” Other answers ranged from “3-4x” and
“most of the time.”

Increased tummy time. When asked for the total daily amount of tummy time, answers
ranged from “12 minutes” “60 minutes” and “70 minutes” before intervention. Two caregivers
reported increasing tummy time to ““70 minutes” and one caregiver reported “300 minutes” at the
end of the six weeks.

Increased tolerance to tummy time. All caregivers reported an increase in infant
tolerance to tummy time. One caregiver reported “cry”” when asked how their baby plays in
tummy time. The post-survey asked about caregiver perception of their infant’s response or
engagement during tummy time after implementing the suggested social-emotional development
strategies. One caregiver reported “she will do longer periods before crying.” Another caregiver
stated “tolerates longer periods. Now plays with toys and smiles during tummy time.” The last

caregiver replied, “She will do longer periods before crying.”
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Post-Toolkit Survey

Caregivers were asked to assess the tummy time toolkit. See Table 3 for descriptive
statistics. All three caregivers indicated increasing the amount of tummy time following
education. All caregivers reported slightly increased or significantly increased changes in quality
and quantity of interactions with their infant over the four-to-six-week intervention span. The
caregivers reported that the toolkit enhanced their knowledge of tummy time. On a scale of 1 -
10, caregivers rated the helpfulness of the toolkit a 9 to 10, with an average of 9.33.

For additional feedback measures, open-ended questions about the effectiveness of the
toolkit were added to the post-survey. When asked about the overall experience with
incorporating the suggested social emotional strategies into their tummy time routine, one
caregiver stated, “sometimes they were successful, other times she [the subject] wasn’t
interested.” Another caregiver stated “incorporating myself and family made such a big impact
for the better. Toys helped too.” The response of the third caregiver was “Great! Positive.” When
asked if there was any information or content in the toolkit that they felt could be improved or

expanded on, only one caregiver responded, stating “Nope.”
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Table 3

Post-toolkit Survey Descriptive Statistics

Question n (%) M (SD) Range

Since receiving the toolkit and 1 (0) 1
education, have you increased the
amount of tummy time you are doing at
home?

Yes 3 (100%)

How would you describe any changes in 4.67 (0.58) 4-5
the quality and quantity of your

interactions during tummy time with
your infant over the past four weeks?

Slightly increased 1 (33%)
Significantly increased 2 (67%)
The toolkit and education I received 4.33 (0.58) 4-5
enhanced my knowledge of tummy
time.
Agree 2 (67%)
Strongly agree 1 (33%)
How would you rate the overall 9-10

helpfulness of the provided toolkit? (on
a scale of 1 - 10).
9 2 (67%)
10 1 (33%)

Note. Mean scores are based on a 5-point Likert Scale (1 = strongly disagree, 2 =disagree, 3 =

neutral, 4= agree, 5 = strongly agree) and Yes/No (1 = yes, 2 = no).
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Discussion

This program development project sought to determine if caregiver education on tummy
time would increase compliance with their current home programming recommendations. Both
quantitative and qualitative data gathered from the pre- and post-survey results revealed all three
caregivers reported improvements in the quality and quantity of daily tummy time spent with
their infant. Specifically, all caregivers reported an increase in total cumulative tummy time
performed daily in the home environment and individual tummy time session. Results suggest
the caregivers were receptive to and found benefit in the educational session and resources
provided. The caregivers gained an understanding of the importance of tummy time, the role of
OT in infant-based services, and strategies to use in the home environment during tummy time to
foster social-emotional development with their infant. Moreover, the caregiver’s reported
engaging with their infant in diverse ways in and out of tummy time before and after the
education.

This project was guided by the MOHO and Flow theoretical frameworks. The premise of
including social-emotional learning strategies into the tummy time toolkit was to use the co-
occupation of play as a driving motivational factor for daily tummy time. Results of this project
aligns with MOHO as it shows the vital role of the caregivers’ motivation and routines paired
with the infant’s motivation in successfully engaging in tummy time. Moreover, results relate to
the Flow Theory of Engagement as it emphasizes creating a balance between the challenge of
tummy time and the infant’s skill level. The toolkit provided caregivers education which
empowered them to adjust tummy time play to fit their infant’s needs, facilitating an optimal
state of flow.

The findings of this project align with the AOTA and AOTF research agenda by stressing

the importance of caregiver education in enhancing infant, family-centered care, and child
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developmental outcomes. This project adds to the body of knowledge that emphasizes the role of
tummy time practices in infant development, particularly how caregiver education is effective in
increasing the quality and quantity of tummy time, thereby promoting social-emotional
development in infants.

The increase in quality and quantity of daily tummy time reported by caregivers after
receiving the toolkit signifies the capstone project’s positive impact. This increase not only
indicates improved compliance with home programming recommendations but also suggests
enhanced caregiver-infant interaction through developmental play activities, which is crucial for
an infant’s social-emotional development. This project demonstrates the potential of a targeted
tummy time resource for caregivers.

Limitations

The project faced several limitations that impacted its scope and generalizability. The low
infant census at TickTalk Therapy during the capstone experience timeline and the presence of
infants above the toolkit's developmental appropriateness led to a small sample size of three
participants. Additional limitations with the sample included non-randomized selection
procedures, as caregiver-infant dyads were purposively selected for the project. The focus on a
specific population of infants for this project may limit the applicability of the tummy time
toolkit; however, all infants may benefit from the suggested strategies to promote social-
emotional learning with caregivers. The non-generalizable nature of the project is noteworthy, as
the outcomes solely reflect the experiences of a small sample of caregivers from one outpatient
pediatric clinic in a specific geographical location and, therefore, cannot be generalizable to all
caregivers.

Additionally, it is important to consider the data results as reported by the caregivers.

Initially, the post-toolkit survey was intended to be given at the end of the infant’s OT session
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four weeks after education. However, the survey was given four to six weeks post-education due
to therapist and caregiver scheduling conflicts. All data gathered was self-reported and exhibited
a positive skew, possibly influenced by caregivers responding by what they thought was the
"correct" answer. The Hawthorne effect, where project participants may alter their behavior due
to awareness of participating in a project, was also a consideration. Social desirability bias could
influence caregivers to respond in a manner they believe aligns with societal expectations, which
was an additional consideration. The subjective nature of feedback surveys, which inquire about
satisfaction and perspective but may not capture the toolkit’s effectiveness, was a further

limitation. These factors limit the external validity of this study.

37



Conclusion

In conclusion, this project aimed to address the need to enhance tummy time practices
among infants, specifically through an OT lens, by focusing on caregiver education and
integrating social-emotional development strategies through an evidence-based tummy time
resource. The toolkit emphasized the significance of fostering social-emotional bonds between
caregivers and their infants through the co-occupation of play. This resource was created to
bridge a gap in tummy time caregiver education practices. Furthermore, this project addressed
the problem of infant intolerance to tummy time by increasing the quality and quantity of tummy
time practices. The outcome of this program development project was to increase caregiver
compliance to tummy time home programming recommendations using social-emotional
development strategies. After the implementation of the program, results obtained through pre-
and post- surveys reflected an increase in tummy time practices in the home environment and
increased infant tolerance to tummy time.

This project holds significance for the OT field, as OTs help guide and facilitate the
partnering of caregiver and infant in co-occupations through therapeutic interventions, leading to
improved occupational performance for both caregiver and baby. The therapeutic intervention of
tummy time in infants will increase health and well-being and help prevent postural and
developmental delays later in childhood.

Implications

Research

There are opportunities for further research efforts in this area of practice. While results
of this program are promising, the implications only pertain to the capstone site are not
generalizable to other sites or populations. Future projects should include a larger sample size to

validate and expand upon the findings and to broaden this project to different settings and

38



populations to increase the generalizability. In doing so, it would allow for a comprehensive
analysis of statistical differences. Further research may explore the impact of tummy time on
other areas of infant development, such as an infant's social-emotional milestones.
Practice

This final product is an occupation-based, evidence-based resource for caregivers to
implement during tummy time to support infant social-emotional and sensory development. The
results of this project have shown that caregiver education is an effective intervention. The
findings suggest that the caregiver-infant dyads will engage in the co-occupation of play more
frequently throughout the day, fostering meaningful connections and social-emotional
development.
Recommendations and Future OT

The findings of this project emphasize the role OT plays in early childhood development
and family-centered care. OTs can utilize these findings to implement similar interventions that
focus on caregiver education, promoting more effective tummy time practices. Future research
should address carry over throughout the infant’s pre-crawling stage. Additionally, OTs can
provide education to a multi-disciplinary team, such as infant feeding therapists, to access a

wider population who could benefit from the intervention.
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Appendix A: Tummy Time Toolkit

Bonding Through

Tummy Time

A CAREGIVER'S GUIDE

CREATED BY MARSHA RATTLER, OTD/S

40



Occupational Therapy & Tummy Time

WHAT IS TUMMY TIME?
7 Tummy time is a purposeful activity where an infant is positioned on their belly while awake
and under supervision, encouraging meaningful interaction between caregiver and baby

3 It's an important activity that promotes your baby's development of various skills

MOTOR

DEVELOPMENT co“";‘:"::_::nou

OCCUPATIONAL THERAPY

Occupational therapy (OT)
for infants focuses on enhancing

daily activities, REGULATION INTEGRATION
promoting milestones,
and addressing any
developmental concerns . cociaL

ENGAGEMENT INTERACTION

TUMMY TIME PROMOTES SKILLS SUCH AS....

MOTOR DEVELOPMENT
¢ Develops core muscles, neck strength, and upper body control
¢ Gain motor skills in preparation for future milestones such as sitting, crawling, and walking
e Encourages active exploration of surroundings and environments

COMMUNICATION SKILLS
e Develops early cormmunication skills through observation of facial expressions, gestures,
and vocalization of caregivers
¢ Talking and interacting helps build language development and social communication

SENSORY PROCESSING
¢ Promotes the development of body awareness, balance, and coordination, while laying the
groundwork for motor milestones through sensory input

SOCIAL INTERACTION
* Face-to-face interaction between you and your infant promotes bonding and emotional
connection
e Caregivers actively play in tummy time, creating a positive social environment by fostering
shared enjoyment and positive reinforcement
VISUAL ENGAGEMENT
¢ Allows infants to lift and turn their heads, promoting visual tracking and visual exploration
e Fosters connections with caregivers and surroundings

EMOTIONAL REGULATION
¢ Infants learn to self-regulate emotions when exploring in a safe and supportive space
¢ Your responses during tumnmy time build a secure attachment, fostering a sense of trust
and emotional well-being
NERVOUS SYSTEM
* Develops neural pathways through tactile, proprioceptive, and vestibular inputs, laying the
foundation for motor skills and sensory-motor integration (the body's ability to integrate
sensory information with motor commands)
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Social-Emotional Learvivg & Sewsory Development

SOCIAL-EMOTIONAL LEARNING

2 Social-Emotional Learning (SEL) for infants focuses on helping them understand and
manage their emotions, build relationships, and foster social interaction

> Caregivers play a crucial role in shaping their infants social and emotional well-being
through responsive and nurturing actions

2k Tummy time provides a unique opportunity for shared experiences between caregivers
and their infants, to create a secure and emotional bond

WE CAN PROMOTE SEL THROUGH...
PLAYFUL LEARNING cause and effect games, mirror play, music and movement, sensory play
UNDERSTANDING EMOTIONS respond to your infants cues, narrate their emotions

ENCOURAGING INDEPENDEN CE offer simple choices, mirror play to encourage self-discovery
SELF-REGULATION comforting your infant when upset, provide consistent routines

EXPLORING THE WORLD colorful &textured items for tactile and visual exploration, offer different views
SAFE ENVIRONMENT consistent routines, comforting touch, responsiveness to your infants cues
CELEBRATING MILESTONES offer praise, cheer, clap when your infant tries new things

BUILDING CONNECTIONS positive interactions, eye contact, smiles
COMMUNICATION SKILLS respond to your infants babbling, making eye contact, using simple words

USING SOCIAL-EMOTIONAL LEARNING IN
TUMMY TIME NOT ONLY SUPPORTS YOUR INFANTS' PHYSICAL DEVELOPMENT
BUT ALSO NURTURES THEIR SOCIAL AND EMOTIONAL WELL-BEING,
LAYING A STRONG FOUNDATION FOR HEALTHY DEVELOPMENT

SENSORY DEVELOPMENT

% Sensory processing is the process of how we interpret and organize information from
our senses, enabling us to interact with our environment

% Sensory development for infants is a dynamic process that involves them exploring and
experiencing the world, while actively responding to stimuli in their environment

% Tummy time contributes to an infant's sensory development by exposing them to
various touch, movement, and balance sensations. These experiences support the
development of sensory-motor skills, which are essential for overall development

USING TUMMY TIME TO CONTRIBUTE TO
SENSORY DEVELOPMENT...

S|1GHT placing colorful or light up toys within your infants view, using mirrors

SO UN D sound producing toys such as rattles & crinkly toys, music, singing & talking to your infant

TASTE infant friendly teething toys

SM E LL lightly scented, infant friendly items

T O U C H exposure to play mats, toys, and fabrics of different textures, diaper-only tummy time

PROPRIOCEPTION encourage pushing against the floor or other surfaces, gentle massage & stretches

VESTIBULA R gentle rocking back and forth or side to side, light bounces, rocking, use variety of positions
TUMMY TIME HELPS INFANTS EXPLORE THROUGH DIFFERENT SENSES,

FOSTERING SENSORY DEVELOPMENT AND PROMOTING A
WELL-REGULATED SENSORY SYSTEM

DISCLAIMER: THIS TOOLKIT IS FOR INFORMATIONAL PURPOSES ONLY. PLEASE CONSULT WITH YOUR PEDIATRICIAN FOR SPECIFIC
CONCERNS, PERSONALIZED ADVICE, AND RECOMMENDATIONS REGARDING YOUR INFANT
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Ways to Engage With Your Daby

CAREGIVER’'S ROLE IN YOUR
INFANTS DEVELOPMENT

ENGAGE: SPEND QUALITY TIME TOGETHER

PLAY: TURN TUMMY TIME INTO A FUN, INTERACTIVE EXPERIENCE
OBSERVE: WATCH YOUR INFANT EXPLORE AND LEARN

SOCIAL ENGAGEMENT

* Get on your baby's level for face-to-face
interaction

* Talk to your baby. Smile! Use expressive
tone and facial expressions to
communicate

« Use yourself or and colorful/high contrast
toys to capture baby's joint attention and
get them interested in looking up

¢ Put your baby on your chest for skin-to-
skin tummy time

0 - 3 mom‘hs

SOCIAL ENGAGEMENT

» Talk to your baby. Respond to their coos
and babbles to encourage them to keep
‘talking’

» Use silly voices and make expressive
faces

* Play peek-a-boo and sing songs

« Involve siblings and/or other family
members

¢ Be excited about what your baby is
doing to increase motivation

l+ - 6 mon'fhs

SOCIAL ENGAGEMENT

¢ Cheer your baby on as they reach new
milestones

* Keep chatting with your baby for verbal
interaction

simple interactive games (i.e. peek-a-
boo, pat-a-cake, ‘Wheres the toy?’)

* Continue to use preferred toys together
to boost motivation

* Create positive experiences and
connections

RESOURCES
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* Read your baby's favorite books and play

TURN TUMMY TIME INTO A MOTIVATING AND HAPPY
EXPERIENCE FOR CAREGIVERS AND BABY BY USING
THESE POSITIVE SOCIAL ENGAGEMENT AND SENSORY
STRATEGIES IN YOUR ROUTINE

SENSORY

» Skin-to-skin contact

¢ Play with baby in different positions

¢ Introduce different textures

¢ Gentle rocking motions (back and
forth, side to side, light bounces)

¢ Use a mirror for visual engagement

* Move items around baby to promote
head rotation and visual tracking

* Provide gentle stretches

SENSORY
» Offer toys with different textures,
colors, sizes, and sounds for your
baby to explore

¢ Use different surfaces to stimulate
sensory experiences (i.e. carpet, mat,
grass)

* Interactive toys (i.e. spinning or
rolling toys, rattles, )

* Encourage weightbearing on hands
orarms

SENSORY
¢ Provide sensory toys for continued
exploration. Teething toys are
helpful!
« Place toys out of reach/overhead so
baby has motivation to reach, roll,
pivot, or crawl

¢ Introduce toys that involve pushing
and pulling or cause and effect
interactions

REFERENCES




Appendix B: Demographic and Pre-toolkit Survey

Demographics and Pre-Tummy Time Toolkit Survey
Parent Initials: Infant Initials: Infant Age (in weeks):

Relationship to infant: What is your age?

How many children do you have?

a. What are your children’s ages?

How long has your infant been receiving therapy services?
How many times per day are you doing tummy time with your infant (on average)?

a. 1-3xperday d. 10 - 12x per day
b. 4 — 6x per day e. 13— 15x per day
c. 7 —9x perday f. My infant does not do tummy time

How long is each tummy time session (on average)?
a. 0-2 minutes 11 — 15 minutes
b. 3 -5 minutes e. 16 minutes or more
c. 6 — 10 minutes

.

How much tummy time does your infant complete daily (on average)?

Have you tried different ways of using tummy time? [Ives [NO

How would you rate your infant’s response or comfort level in tummy time? (1 = poor, 10 = positive)
(circle one): 1 2 3 4 5 6 7 8 9 10

What is the biggest challenge to having your infant complete tummy time regularly?
Time or scheduling

My infant cries and/or is uncomfortable during tummy time

Understanding ways to implement tummy time

Not applicable

Other (please describe)

a0 T

What is your infant’s favorite thing to do?

Engage with caregivers and/or family members

Play with toys while on their tummy

Play in container items (i.e. bouncy chair, car seat, swings, stroller, etc)
My infant does not have preferred play

Other (please describe)

caoTw

| understand how tummy time affects my infant's development.

a. Strongly disagree
b. Disagree

c. Neutral

d. Agree

e. Strongly agree

| feel well equipped with strategies to play and engage with my infant in tummy time.

a. Strongly disagree
b. Disagree

c. Neutral

d. Agree

e. Strongly agree
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How does your baby play in tummy time?

What are some ways you play with and engage your baby (during tummy time)?

What are some ways you play with and engage your baby (outside of tummy time)?

By signing below, | agree to completing this survey with the understanding that the information
provided will be used in a UNLV OTD program capstone project.

Signature Date
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Appendix C: Post-toolkit Survey

Tummy Time Toolkit Post-Survey
Parent Initials: Infant Initials:
Have you increased the amount of tummy time you are doing at home? [ JYES [INO

How many times per day are you doing tummy time with your infant?

a. 1-3xperday d. 10— 12x per day
b. 4 - 6x per day e. 13- 15x per day
c. 7 -9x perday f. My infant does not do tummy time

How long is your infant's average tummy time session?
a. 0-2 minutes 11— 15 minutes
b. 3 -5 minutes e. 16 minutes or more
c. 6 - 10 minutes

B

How much tummy time does your infant complete daily (on average)?

How would you rate your infant’s response or comfort level in tummy time? (1 = poor, 10 = positive)
(circle one): 1 2 3 4 5 6 7 8 9 10

What is the biggest challenge to having your infant complete tummy time regularly?
a. Time or scheduling
b. My infant cries and/or is uncomfortable during tummy time
c. Understanding different ways to implement tummy time
d. Not applicable
e. Other (please describe):

| feel well equipped with strategies to play and engage with my infant in tummy time.
Strongly disagree

Disagree

Neutral

Agree

Strongly agree

cap o

| understand how tummy time affects my infant's development.
Strongly disagree

Disagree

Neutral

Agree

Strongly agree

oo o

How would you describe any changes in the quality and quantity of your interactions during tummy
time with your infant over the past four weeks?

Significantly decreased

Slightly decreased

No change

Slightly increased

Significantly increased

cao T
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The toolkit and education | received enhanced my knowledge of tummy time.
Strongly disagree

Disagree

Neutral

Agree

Strongly agree

*Pa0 T

Have you observed any changes in your infant's response or engagement during tummy time
since implementing the suggested strategies? Please describe:

How often did you actively engage in tummy time activities with your infant?

What are some ways you play with and engage your baby (during tummy time)?

What are some ways you play with and engage your baby (outside of tummy time)?

What was your overall experience with incorporating the suggested strategies into your tummy
time routine? Please describe:

Were there any challenges you faced in implementing the suggested strategies into your tummy
time routine?

Is there any information or content in the toolkit that you feel could be improved or expanded
upon?

How would you rate the overall helpfulness of the provided toolkit? (1 = poor, 10 = positive)
(circle one): 1 2 3 4 5 6 7 8 9 10

By signing below, | agree to completing this survey with the understanding that the information
provided will be used in a UNLV OTD program capstone project.

Signature Date
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Appendix D

Individual Item Responses from Pre- and Post-Toolkit Survey

Question

Pre-Toolkit

Post-Toolkit

How does your baby play
in tummy time?

“Cry”
“She’s great! Reaching on her
mat, toys, faces, mirrors”
“Engages with toys and rolls
around playmat”

(Pre-Toolkit question only)

What are some ways you
play with and engage
your baby during tummy
time?

“Peek-a-boo, moving toys”
“Tracking, singing, talking”
“Get on floor with baby, help
support baby in various
positions”

“Get down on the floor with her
and smile or play with toys”
“Singing, toys, giggling”

“Play peek-a-boo, hand toys for
him to reach for. just talking to
him a lot”

What are some ways you
play with and engage
your baby outside of
tummy time?

“Talking to him, using toys that
make noise, have him around us
during activities”

“Music class, nursing, singing,
books”

“Snuggles, walks, eating solids,
playing horsey”

“Lots of cuddling and sitting,
sing songs and play with toys”
“Music class”

“Bouncing on lap, offer toys,
reading, singing”

How much tummy time
does your infant complete
daily (on average)

“12 minutes”
“60 minutes”
“70 minutes”

‘670”
‘670”
“300 minutes”

Individual Item Responses from Post-Toolkit Survey

Question

Quotation

How often did you actively engage in
tummy time activities with your infant?

‘63 —4X”

“All day, every day”

“Most of the time”

Have you observed any changes in your
infant's response or engagement during
tummy time since implementing the

suggested strategies?

“She will do longer periods before crying”
“Yes, she finds it easier to push up on arms”
“Tolerates longer periods. Now plays with toys

and smiles during tummy time”

What was your overall experience with
incorporating the suggested strategies into

your tummy time routine

“Sometimes they were successful, other times
she wasn't interested”

“Great! Positive”
“Incorporating myself and family made such a
big impact for the better. Toys helped too”
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Were there any challenges you faced in
implementing the suggested strategies into
your tummy time routine?

“Lack of time available due to busy schedule
with other kids”
GGNOPGQ’

Is there any information or content in the
toolkit that you feel could be improved or
expanded upon?

GGNOPGQ’
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