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Introduction

Problem Statement

Nutrition during lactation is a critical determinant of both parental recovery and infant health,
yet it remains an underemphasized component of structured postpartum education in U.S.
hospitals. The Developmental Origins of Health and Disease (DOHaD) framework describes how
parental nutrition during pregnancy and lactation influences a child's lifelong metabolic,
immune, and neurodevelopmental pathways.2 Human milk is a dynamic fluid that evolves to
meet the infant's changing needs while simultaneously reflecting the nutritional status of the
lactating parent. Extensive research demonstrates that parental diet directly influences milk
composition, particularly for nutrients such as docosahexaenoic acid (DHA), vitamin B12,
vitamin D, iodine, and choline, which play essential roles in infant neurodevelopment, immune
maturation, and growth.3-® These findings collectively underscore lactation as a critical and
modifiable period in which optimal nutrition can shape both immediate and long-term

outcomes for parent and infant alike.

Despite this evidence base, the majority of lactation education continues to center on feeding
mechanics, milk expression, and the benefits of human milk, while systematic attention to the
nutritional needs of lactating parents remains limited.37 National data from the CDC Maternal
Practices in Infant Nutrition and Care (mPINC) Survey reflect strong performance in Oregon for
technical lactation support, with 77% of parents educated on feeding cues, latch, and hand
expression.®® However, the American Academy of Pediatrics (AAP) does not require formal
nutrition counseling as part of lactation protocols, leaving nutritional guidance fragmented and
inconsistent across care settings.3 In the absence of structured, evidence-based counseling,
families frequently turn to online sources, social media, and informal networks for guidance on
diet, supplementation, and milk supply. These sources vary widely in accuracy and reliability.1°

At Providence St. Vincent Medical Center, no standardized resource addressing parental



nutrition during lactation existed at the time this project was initiated. This project was

developed to address that gap.

Population and Implications

This project was developed for lactating parents and primary caregivers receiving postpartum
care at Providence St. Vincent Medical Center, including families in the Mother Baby Unit
(MBU), the Perinatal Special Care Unit (PSCU), and the Neonatal Intensive Care Unit (NICU). This
population encompasses a broad range of lactating parents and families, including parents of
healthy term infants and families navigating the NICU with premature or medically fragile
newborns. It also includes individuals with diverse dietary patterns, such as plant-based diets,
and those with a variety of medical histories or conditions, including diabetes, that may affect

nutritional needs during lactation.

The implications of unaddressed nutritional gaps during this period extend to both parent and
infant. For lactating parents, inadequate nutritional support is associated with diminished
postpartum recovery, increased risk of dietary insufficiency, and reduced breastfeeding
duration.!14 For infants, the quality of parental diet directly influences the micronutrient
composition of breast milk, with downstream effects on neurodevelopment, immune function,
and growth.3-® By providing accessible, evidence-based nutrition education at the point of care,
this project aimed to support informed feeding decisions, strengthen parental confidence, and

contribute to improved outcomes across this diverse population.

Project Goals

This capstone project aimed to:
e Conduct a needs assessment at Providence St. Vincent Medical Center to identify
nutrition-related questions, concerns, and learning preferences among postpartum and
NICU families.
e Develop and finalize a comprehensive, evidence-based Nutrition Education Workbook

for Lactating Parents for use within Providence St. Vincent Medical Center’s postpartum



and neonatal care settings, informed by survey findings, current literature, and input
from Providence dietitians and lactation consultants.

e Ensure the workbook provides accessible, health-literate guidance tailored to diverse
lactating families, including NICU families and individuals following specialized dietary

patterns.

Organization Overview

Providence St. Vincent Medical Center serves as a regional referral center for high-risk maternal
and neonatal care in the Portland metropolitan area, supporting 3,361 deliveries in 2023 and
2,590 deliveries between January and November 2024.1>16 The facility includes a 22-bed
Mother Baby Unit (MBU), an 18-bed Perinatal Special Care Unit (PSCU), and a 48-bed Level Il
Neonatal Intensive Care Unit (NICU) that provides 24-hour specialized care for premature and
critically ill newborns. Following delivery, families transition to the MBU, where rooming-in is
standard and registered nurses trained in lactation support assist with feeding establishment. A
few days after discharge, families are seen at the Providence Mother and Baby Clinic, where
International Board-Certified Lactation Consultants (IBCLCs) conduct physical exams, assess

infant feeding and growth, screen for jaundice, and deliver targeted lactation counseling.

Across both units, lactation care is provided by a multidisciplinary team that includes IBCLCs,
registered dietitians (RDs), nurses, physical and occupational therapists, and physicians working
collaboratively to promote optimal feeding outcomes. Nutrition services are supported by one
full-time dietitian covering the perinatal and pediatric units, and 2.0 full-time equivalents

allocated to NICU coverage across Providence St. Vincent and Providence Portland.

Despite this robust care infrastructure, nutrition education for lactating parents had not been
systematically integrated into existing postpartum and neonatal education materials at the time
this project was initiated. This capstone project aligns with Providence's institutional

commitments to health equity, whole-person care, and community health by integrating



evidence-based nutrition education into existing lactation services, reinforcing the

organization's values of compassion, justice, and excellence.

Background

Benefits of Breastfeeding and Public Health Context

Lactation is recognized globally as one of the most effective public health interventions,
associated with reduced infant morbidity and mortality as well as long-term benefits for both
infant and parent.317-19 Exclusive breastfeeding for six months and continued breastfeeding for
up to two years or longer is recommended by the Dietary Guidelines for Americans, the AAP,

and the World Health Organization (WHOQ).1718

For infants, breastfeeding reduces the risk of respiratory infections3, gastroenteritis!8, otitis
media3, necrotizing enterocolitis>'81°, and sudden infant death syndrome?31?, while supporting
neurodevelopment? and lowering risks of obesity>'° and type 2 diabetes?'? later in life. The
immunologic and bioactive components of human milk play a critical role in developing infant
immunity and gut microbiota. For lactating parents, breastfeeding supports postpartum
recovery and reduces long-term risks of breast and ovarian cancer, type 2 diabetes,

cardiovascular disease, and postpartum depression.8%?

Breastfeeding Rates and Dispatrities

Despite these well-established benefits, significant disparities exist in breastfeeding initiation
and continuation across populations. According to 2022 national data, breastfeeding initiation
occurs in approximately 84% of births; rates decline substantially over time, with 58% of infants
receiving any breast milk at six months and 36% continuing to twelve months.?° Oregon's 2022
data reflect slightly stronger performance, with an 87% initiation rate and 62% continuation at
six months.?! These aggregate figures mask considerable variation among specialized
populations facing unique lactation challenges. Among very low birth weight preterm infants,

only 47 to 58% receive mother's milk at NICU discharge, despite the critical importance of



human milk for this vulnerable population.?? While breastfeeding rates among individuals
following plant-based diets appear comparable to the general population, the risk of
micronutrient deficiency without careful dietary planning or supplementation represents a
meaningful barrier to sustained lactation adequacy for this group.® These disparities highlight
the need for targeted, population-specific lactation support interventions that address the

distinct barriers faced by different groups.

Nutritional Determinants of Human Milk Composition

Parental nutrition is a key determinant of breast milk micronutrient composition. While total
macronutrient content remains relatively stable across populations, the fatty acid profile,
particularly DHA, along with micronutrients including iodine, vitamin D, vitamin B12, and
choline, is highly sensitive to maternal dietary intake.*® Maternal DHA intake from seafood or
supplementation directly increases breast milk DHA in a dose-response manner, with 200 to
300 mg per day recommended to optimize infant neurodevelopment.? High-dose maternal
vitamin D supplementation raises breast milk concentrations and improves infant vitamin D
status.® Vitamin B12 levels mirror maternal intake, placing infants of vegan or vegetarian
parents at heightened risk for deficiency without supplementation.>2* lodine concentrations
track dietary intake closely, with inadequate intake contributing to adverse thyroid and
neurodevelopmental outcomes in the infant.3Emerging evidence identifies choline as a critical
yet frequently under-consumed nutrient; supplementation increases breast milk choline
metabolites in a dose-dependent manner and is associated with improved cognition and liver
function during infancy, with cognitive benefits that may extend into later childhood.324
Together, these findings demonstrate that parental diet is not only modifiable but directly

shapes infant nutrition through breast milk.

NICU-Specific Considerations

In the NICU setting, nutrition becomes considerably more complex. Very low birth weight and

preterm infants have elevated nutrient requirements, and while human milk is protective, it is



often nutritionally incomplete without fortification.2>2¢ Fortified milk and specialized formulas
are standard of care in the NICU; however, parental understanding of these practices is
frequently limited. Structured education addressing the rationale behind fortification, pumping
support, and feeding strategies during hospitalization and the transition to discharge can

empower families navigating this high-acuity environment.

Supplementation, Galactagogues, and Substance Use

While most lactating parents require only a standard multivitamin, supplementation with DHA
and vitamin B12 is often indicated for those with limited seafood intake or following plant-
based dietary patterns.? Galactagogues, substances marketed to increase milk supply by
stimulating prolactin release, are widely used despite limited supporting evidence. Ina 2023
cross-sectional survey of 1,294 lactating adults in the United States, 57.5% reported using a
galactagogue, with 55.4% using foods or beverages and 27.7% using herbal supplements.?’
Common herbal agents include fenugreek, fennel, milk thistle, and anise, among others. The
certainty of evidence for efficacy is low due to inconsistent findings, and reported adverse
effects include maternal gastrointestinal symptoms and, rarely, infant urticaria.? Given safety
concerns, particularly for NICU families, galactagogues are not considered a first-line
intervention, and any trial should occur only under specialist oversight.?® Substance use,
including alcohol, cannabis, and tobacco, alters milk composition and can negatively impact
infant outcomes, making clear, non-stigmatizing guidance on these topics an essential

component of comprehensive lactation education.?

Mental Health and Nutritional Adequacy

Mental health during the postpartum period presents significant challenges with direct
implications for nutritional intake and overall wellbeing. Postpartum depression (PPD) affects
approximately 13% of birthing parents in the United States and represents one of the most
common adverse pregnancy outcomes.?? Characterized by persistent sadness, anxiety, and

diminished interest in daily activities, untreated PPD is associated with impaired parent-infant



bonding, lower breastfeeding rates, and increased infant developmental risk.2® Depression and
certain pharmacologic treatments may suppress appetite, making adequate caloric intake
challenging during a period of elevated energy demand.3° While PPD is associated with
decreased dietary quality and increased risk of nutritional inadequacy, the precise rates of
these outcomes remain incompletely characterized in the literature.3! These challenges are,
however, frequently encountered by clinicians supporting lactating families at Providence St.
Vincent Medical Center, underscoring the clinical relevance of addressing mental health within

a nutrition education framework.

Project Design and Methods

This project was implemented in two sequential phases: a needs assessment to identify the
nutrition-related priorities of postpartum families at Providence St. Vincent Medical Center,
followed by the development of an evidence-based educational resource informed by those

findings.

Needs Assessment

A needs assessment was conducted to ensure that the final deliverable reflected the most
pressing concerns and learning preferences of the target population. Anonymous, mobile-
friendly surveys were distributed via QR codes placed in family-facing locations across the
Mother Baby Unit (MBU), Perinatal Special Care Unit (PSCU), and designated parent areas
within the Neonatal Intensive Care Unit (NICU), including family lounge spaces where coffee,
snacks, and seating were available. Participation was voluntary, and no private health
information was collected. The survey was designed for completion in under five minutes to

minimize burden on families during a vulnerable postpartum period.

The survey launched on February 15, 2026 and remained open through April 15, 2026, a two-
month collection window extended beyond the original plan to maximize response volume

across diverse patient populations and care scenarios.



Data Collection and Management

The survey was hosted on Qualtrics and distributed via QR codes displayed on posters
throughout the MBU and PSCU. Posters provided clear participation instructions and
emphasized the voluntary and anonymous nature of the survey. All collected data were
descriptive and non-identifiable. Participants were asked to identify their care setting to enable

stratified analysis and support tailored content development.

Survey questions addressed the following domains:
e Current sources of nutrition information during lactation
e Specific nutrition-related questions and areas of concern
® Topics for which additional guidance was desired
o Preferred formats for receiving educational information
e Demographic factors relevant to specialized nutritional needs, including dietary pattern

and care setting

Data Analysis

Survey responses were compiled and analyzed descriptively. High-frequency topics and

recurring concerns were prioritized in workbook content development.

Resource Development

Survey findings were integrated with a comprehensive review of current evidence and formal
consultation with registered dietitians at Providence St. Vincent Medical Center. Provider
consultation focused on identifying the nutrition topics most relevant to clinical practice and

most frequently encountered in conversations with lactating families. These perspectives,



combined with survey results and the literature review, informed the scope, structure, and

content priorities of the Nutrition Education Workbook for Lactating Parents.

The workbook was developed through multiple rounds of revision, with draft content reviewed
by the capstone committee. Committee feedback was used to refine content, verify clinical
accuracy, and confirm that the resource was written at an appropriate health literacy level for
the intended audience. The final workbook was determined ready for dissemination based on

alignment with parent-identified needs, current evidence, and provider expertise.

Project Outcomes

Needs Assessment Results

A total of eight responses were collected across the MBU (n =6) and PSCU (n = 2) during the
survey period. Given the exploratory nature of the needs assessment and the modest sample
size (n = 8), findings were interpreted as directional rather than statistically representative, and
were considered alongside the literature review and clinical input in shaping resource content.
All respondents reported English as their primary language, and one respondent identified as

following a vegetarian or vegan dietary pattern.

Sources of Nutrition Information

Respondents identified healthcare providers, including nurses, physicians, registered dietitians,
lactation consultants, and midwives, as the most commonly cited source of nutrition
information during lactation (n = 3). Family and friends (n = 2) and online resources or social
media (n = 2) were also frequently reported. These findings are consistent with national data
suggesting that while families prefer guidance from trusted clinical sources, many supplement
or replace provider guidance with informal and online sources in the absence of structured

education.™



Topics of Interest

Respondents were asked to select all nutrition topics for which they desired additional
guidance. Key nutrients, specifically vitamin D, vitamin B12, iodine, DHA, and choline, were
identified most frequently (n = 3, 34%). Foods and substances to avoid, including alcohoal,
caffeine, and cannabis, and managing postpartum changes such as weight, appetite, and
recovery were each selected by two respondents (n = 2, 22% each). Nutrition to support milk
supply and mental health and nutrition during the postpartum period were each identified by

one respondent (n =1, 11% each). The distribution of topic interest is illustrated in Figure 1.

Mental health & nutrition 2 2 R
1% m Vitamins & minerals

Vitamins & minerals
u% m Foods/drinks to avoid
m Managing weight & appetite

m Foods for milk supply

Foods/drinks to avoid ® Mental health & nutrition
2%

Figure 1: Distribution of nutrition topics of interest among survey respondents at

Providence St. Vincent Medical Center.

Note. Percentages reflect the proportion of total topic selections across all respondents.
Respondents were permitted to select more than one topic; percentages therefore reflect
selection frequency rather than the proportion of individual respondents selecting each

topic.



Preferred Learning Formats

Respondents indicated a preference for concise, accessible, and multimodal educational
resources. Four format preferences were reported: a short handout or workbook-style resource
(n =2), quick tip sheets or checklists (n = 2), QR codes linking to brief videos or resources (n =
1), and links to reputable websites or trusted online resources (n = 1) (Figure 2). These
preferences directly informed the format and structure of the Nutrition During Lactation and

the Postpartum Period Workbook.

B Short handbook or workbook-style resource
B Quick tip sheets or checklists
M Links to trusted websites

M QR codes linking to brief videos or resources

Figure 2: Distribution of preferred learning formats among survey respondents at

Providence St. Vincent Medical Center.

Note. Percentages reflect the proportion of total format selections across all respondents.
Respondents were permitted to select more than one format; percentages therefore reflect
selection frequency rather than the proportion of individual respondents selecting each

format.

Resource Development Outcomes

The Nutrition During Lactation and the Postpartum Period Workbook was completed as the
primary deliverable of this project. The workbook addresses the full scope of nutrition during
lactation, from foundational dietary needs and key micronutrients to specialized population

considerations and guidance on evaluating reliable information. Content priorities reflected



both the survey findings and the breadth of topics identified through the literature review as
clinically relevant for postpartum families. The scope and content of each workbook section are

summarized in Table 1 in the following section.

Summary of Written Deliverable

The Nutrition During Lactation and the Postpartum Period Workbook is a comprehensive,
evidence-based nutrition education resource developed for lactating parents receiving care at
Providence St. Vincent Medical Center. The workbook is written in plain, accessible language
and is designed to serve as a practical reference that families can consult both during their
hospital stay and after discharge. The workbook is organized into ten sections, each addressing
a distinct dimension of nutrition during lactation. Content priorities were informed by survey
findings, a comprehensive literature review, and input from Providence registered dietitians,
ensuring that the resource reflects both the expressed needs of postpartum families and the
current state of the evidence. Throughout the workbook, content is presented using scannable
formatting, callout boxes, and practical examples to support engagement across audiences with
varying health literacy levels. Inclusive, non-stigmatizing language is used throughout. Table 1

provides an overview of each section and its content.

Nutrition recommendations throughout the workbook are grounded in guidance from leading
public health and clinical authorities, including the World Health Organization (WHO), the
Centers for Disease Control and Prevention (CDC), and the American College of Obstetricians
and Gynecologists (ACOG), as well as current peer-reviewed evidence. A systematic review and
narrative synthesis by Falize and colleagues examining the relationship between maternal
nutrient intake and breast milk nutritional profile served as a key reference for sections
addressing micronutrient composition and dietary recommendations during lactation.®
Together, these sources informed a resource that is evidence-based, clinically grounded, and

aligned with current national and international standards of care.



A central message woven throughout the workbook is that nutrition during lactation matters,
not because parents must follow a perfect diet, but because certain nutrients in breast milk are
directly influenced by what a lactating parent eats. While the body prioritizes milk production
even under nutritional stress, key nutrients including DHA, vitamin B12, iodine, vitamin D, and
choline are sensitive to maternal intake and can fall short without mindful dietary choices or
targeted supplementation. The workbook encourages parents to approach postpartum
nutrition with curiosity rather than pressure, recognizing that nourishing themselves is

inseparable from nourishing their baby.



Table 1: Overview of workbook sections and content scope: Nutrition During Lactation and the

Postpartum Period

Section

What Is Covered

Foundations of Postpartum Nutrition

Caloric needs, hydration, and balanced

eating during recovery

Nutrition & Milk Supply

Evidence-based factors that support supply;

myths and supplements

Key Nutrients for Lactation

Vitamin D, B12, iodine, DHA, and choline

with practical food sources

Managing Postpartum Changes

Appetite shifts, mental health, and gradual

return to activity

Foods & Substances to Limit

Caffeine, alcohol, cannabis, and food safety

guidance

Formula Feeding & Combination Feeding

Stigma-free guidance on feeding approaches

and supplementation

NICU-Specific Feeding Considerations

Milk fortification, pumping support, and
guidance for families with preterm or

medically fragile infants

Special Dietary Considerations

Tailored guidance for plant-based and other

dietary patterns during lactation

Preparing for Lactation Support

What to expect from IBCLC visits and how to

prepare

Finding Reliable Information

Evaluating and accessing trusted nutrition

sources

Note. The complete workbook is included as Appendix B.




Conclusion

Implications for Practice

This project responds to a gap that is both well-documented in the literature and directly
observed in clinical practice: lactating parents frequently lack access to structured, evidence-
based nutrition guidance during the postpartum period. The Nutrition During Lactation and the
Postpartum Period Workbook addresses this gap by centering parental nutrition alongside
infant feeding and growth outcomes. While postpartum lactation support appropriately focuses
on infant feeding, the recovery and nutritional wellbeing of the lactating parent are also critical

clinical concerns that providers across disciplines are well-positioned to address.

The workbook is designed for flexible use within Providence St. Vincent Medical Center's
postpartum and neonatal care settings. Providers, including registered dietitians, nurses, nurse
practitioners, and lactation consultants, can distribute the workbook in its entirety or offer
individual sections to families based on their specific needs and circumstances. Each section is
designed to stand alone, allowing a provider working with a family navigating plant-based
eating during lactation, for example, to share only the Special Dietary Considerations section
without requiring the family to engage with the full resource. This modular design increases the

practical utility of the workbook across diverse clinical encounters.

Looking ahead, there is potential for the workbook to be made available digitally, allowing
families to access it via a QR code or link included in after-visit summaries or discharge
materials. This would extend the reach of the resource beyond the hospital stay and support
families in the weeks and months following delivery, when nutrition questions often arise

outside of formal clinical encounters.

More broadly, this project makes the case that nutrition is not a peripheral concern in lactation

care but a foundational one. Embedding nutrition education into routine postpartum support



represents an opportunity for providers to strengthen the overall quality of lactation care,

support parental recovery, and improve outcomes for both parent and infant.

Strengths and Limitations

Several strengths distinguish this project. The workbook was grounded in a formal needs
assessment, ensuring that content priorities reflected the expressed concerns of postpartum
families rather than assumptions about what they needed. Input from Providence registered
dietitians informed both the scope and the clinical relevance of the content. The workbook
addresses a broad range of topics, from foundational caloric needs to specialized population
considerations, and does so using inclusive, non-stigmatizing language throughout. A harm-
reduction approach was applied consistently, particularly in sections addressing substance use,
formula and combination feeding, and postpartum body changes. Finally, the modular section
design enhances the workbook's utility across varied clinical encounters, allowing it to function

as both a comprehensive resource and a targeted reference.

Several limitations should be acknowledged. The needs assessment sample was small (n = 8),
limiting the extent to which findings can be considered representative of the broader patient
population at Providence St. Vincent Medical Center. The survey was administered in English
only, which may have excluded non-English speaking families whose perspectives and nutrition-
related needs are equally important. Similarly, the workbook itself is currently available in
English only, which limits its accessibility for families who speak other languages. Despite
including dedicated content for families in the NICU, no NICU respondents participated in the
needs assessment, reflecting the practical challenges of reaching this population during a high-
acuity hospitalization. As a result, NICU-specific content was informed primarily by the

literature and clinical consultation rather than direct family input.

Not all format preferences identified in the needs assessment were fully realized in the final
resource. While respondents indicated interest in QR codes linking to brief videos or external

resources, this format was not incorporated into the workbook, as identifying consistently



reliable and stable video resources proved challenging within the scope of this project. This
represents an opportunity for future iterations of the resource to more fully address
multimodal learning preferences. Finally, the workbook has not yet been evaluated beyond the
capstone committee. Feedback from end users, including postpartum families, IBCLCs, and
bedside nurses, would provide valuable insight into the resource's real-world readability,

relevance, and utility, and should be a priority before broader dissemination.

Future Directions

Several directions would strengthen and extend the impact of this work. Translation of the
workbook into additional languages would improve accessibility for non-English speaking
families and broaden the reach of the resource within a diverse patient population. Formal
piloting of the workbook with postpartum families represents an important and achievable next
step. A structured pilot could involve offering selected sections of the workbook, particularly
the foundational sections on postpartum nutrition and key nutrients as well as the section on
finding reliable information, to families during their inpatient hospital stay. The complete
workbook could then be included in the after-visit summary (AVS) at the Providence Mother
and Baby Clinic follow-up appointment, accompanied by a brief feedback survey assessing
readability, perceived usefulness, and relevance to families' real-world questions and concerns.
Feedback gathered through this process would provide valuable data to guide future revisions
and help ensure the resource meets the needs of the population it was designed to serve.
Expansion of the needs assessment to include a larger and more representative sample,
including NICU families, would strengthen the evidence base informing future iterations of the
resource. A broader survey administered across additional care settings and in multiple
languages would yield richer data on the nutrition-related priorities of the full range of families

served by Providence St. Vincent Medical Center.

The development of a companion provider guide is already underway as a natural extension of
this project. A concise, evidence-informed reference synthesizing the current literature on

lactation nutrition and providing structured counseling talking points would complement the



parent-facing workbook and support consistent, coordinated messaging across the
multidisciplinary care team at Providence St. Vincent Medical Center. Together, these resources
would more fully realize the vision of integrating nutrition into routine lactation care as a

standard of practice.
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