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Abstract
[bookmark: bkAbstract]Maternal and pediatric benefits of breastfeeding are extensive, yet national benchmarks for postpartum breastfeeding initiation consistently go unmet nationwide.  Evidence suggests that educating healthcare professionals who have contact with pregnant and lactating women can positively affect breastfeeding initiation and duration.  This project was set in an eastern North Carolina health department and described 1) change in staff perceptions of and attitudes toward breastfeeding after attending three one-hour education sessions; and 2) change in the percentage of postpartum WIC recipients who chose to breastfeed after staff received breastfeeding education.  The primary outcome was shift in self-reported staff perceptions of and attitudes toward breastfeeding as measured by a survey which included the Iowa Infant Feeding Attitudes Scale (IIFAS).  The secondary outcome was the percentage of WIC recipients, both before and after staff education sessions, who were breastfeeding at the initial postpartum WIC certification visit.  Staff education sessions resulted in no major changes in overall IIFAS scores, though one employee group score was higher.  Charts of all patients who presented for postpartum WIC certification visit in the six weeks immediately prior to staff education were reviewed in order to determine baseline breastfeeding percentages. A second group of charts was reviewed for six weeks after staff educational sessions concluded and a slight decrease was noted in both exclusive breastfeeding and combination breast- and formula feeding.  In both groups, between 20 and 25% of all charts reviewed showed that mothers had initiated breastfeeding but had stopped before accessing WIC services, revealing an opportunity for effective intervention in the early postpartum period. 
Keywords: breastfeeding, health department, Iowa Infant Feeding Attitude Scale, staff attitude toward breastfeeding, staff perceptions of breastfeeding, WIC
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Staff Education and Mothers’ Postpartum Feeding Choices in a Rural Health Department
Chapter 1 - Introduction 
The American Academy of Pediatrics recommends exclusive breastfeeding for the first six months of a child’s life, continued breastfeeding until one year of age, and thereafter for as long as mother and child desire (American Academy of Pediatrics [AAP], 2012).  Globally, the World Health Organization (WHO) also recommends exclusive breastfeeding for six months and continuation of breastfeeding in combination with complementary foods until at least two years of age (World Health Organization [WHO], 2016).  Breastfeeding is considered the standard for infant nutrition, as maternal breast milk provides all micro- and macronutrients necessary for optimal growth and development (Kim & Froh, 2012; WHO, 2016).  Maternal and pediatric health benefits of breastfeeding have been well-documented in literature and transcend race, culture, geography, and socioeconomic strata (AAP, 2012; Burns, Dunn, Brady, Starr, & Blosser, 2013; Rollins et al., 2016; Victora et al., 2016; WHO, 2016).  Breastfed babies have a lowered incidence of a multitude of illnesses, including upper and lower respiratory infections, diarrheal illnesses, childhood cancers, developmental delays, and necrotizing enterocolitis (AAP, 2012).  Mothers who breastfeed their infants have a lower lifetime risk of cardiovascular disease, reproductive tract cancers, and diabetes mellitus (Victora et al., 2016).  Women who exclusively breastfeed for up to six months may have widened interpregnancy intervals secondary to anovulatory lactational amenorrhea (Chowdhury et al., 2015).  
Literature suggests that healthcare professionals may significantly influence women’s infant feeding choices, yet healthcare professionals consistently report that their vocational training and pre-licensure education (i.e., medical or nursing school) left them unprepared to provide prenatal breastfeeding education and effectively assist mothers with breastfeeding issues (Cobb, 2014; Froh, Flynn-Roth, Barton, & Spatz, 2015; Pound, Moreau, Hart, Ward, & Plint, 2015; Sitrin et al., 2015).  Some studies describe post-vocational education’s positive effect upon healthcare professionals’ knowledge of and attitude toward breastfeeding as well as the effect of healthcare professionals’ increased breastfeeding knowledge upon mothers’ infant feeding choices (Cobb, 2014; Crico-Lizza, 2016; Froh et al., 2015; Schafer, Williams, Digney, Hare, & Ashida, 2016).  To the investigator’s knowledge, there are currently five studies that describe the effect of short education sessions (four hours or fewer) on healthcare professionals’ knowledge about breastfeeding and the resultant influence upon maternal infant feeding choice (Edwards et al., 2015; Srinivasan, Graves, & D’Souza, 2014).  While multiple studies found that increased breastfeeding knowledge among healthcare professionals translated to higher hospital breastfeeding rates, no studies were found that measured these outcomes in a health department setting among participants in the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) in the United States (Froh et al. 2015; Park & Moon, 2016; Schafer et al., 2016).
Because there were no studies found that measured the effect of health department staff knowledge about and attitudes toward breastfeeding upon WIC participant breastfeeding rates, this project was carried out in an effort to broaden the public health evidence base.  The project’s primary outcome was change in health department staff attitudes toward and knowledge about breastfeeding in response to short breastfeeding education sessions.  A secondary outcome was change in proportion of WIC participants who were breastfeeding their infants at their first postpartum WIC visit to the health department. 


Maternal Benefits of Breastfeeding
	Breastfeeding’s benefits have historically been viewed in the context of pediatric health, but improved maternal outcomes cannot be excluded from any such discussion.  In fact, breastfeeding may benefit a mother’s health and well-being as much as if not more than it benefits her child, thus building the case for breastfeeding as a women’s health issue (Bartick et al., 2016).  Several major maternal benefits of breastfeeding are discussed below, though the list is not exhaustive. 
	Postpartum blood loss.  Maternal benefits of breastfeeding begin immediately postpartum as the infant’s suckling triggers oxytocin release from the anterior pituitary, which in turn stimulates uterine contractions and results in decreased postpartum blood loss (Wambach & Riordan, 2016).  Infants who lie across or along the maternal abdomen to suckle provide with their movement mechanical fundal massage, a known preventive measure against postpartum hemorrhage (Eto, Hasegawa, Kataoka, & Porter, 2016).  Conflicting evidence exists regarding the degree to which breastfeeding protects mothers from postpartum hemorrhage, but immediate breastfeeding after birth is considered best practice and should be encouraged (Abedi, Jahanfar, Namvar, & Lee, 2016; Saxton, Fahy, Rolfe, Skinner, & Hastie, 2015).
Contraception. Breastfeeding is maintained by elevated serum prolactin, which suppresses ovulation and menses; this phenomenon is known as lactational amenorrhea (LAM) (Wambach & Riordan, 2016).  The WHO recognizes LAM as an effective method of contraception provided the mother is exclusively breastfeeding and the infant is six months or younger; pregnancy rates while using LAM as contraception ranged from 0.9% to 1.2% during the first six months postpartum (World Health Organization Task Force on Methods for the Natural Regulation of Fertility [WHOTF], 1999).  LAM is an acceptable alternative for women for whom hormonal or barrier contraception is not feasible, or those in situations in which access to artificial contraception is limited (WHOTF, 1999).  Use of LAM in these circumstances increases interpregnancy intervals and improves maternal, fetal, and pediatric health (Wambach & Riordan, 2016). 
Reproductive cancer. Women who breastfeed have lower incidences of endometrial, ovarian, and premenopausal breast cancers (Cramer, 2012; Wambach & Riordan, 2016).  All three cancers are influenced by estrogen exposure and are thought to be reduced by the decreased serum estrogen levels associated with pregnancy and lactational amenorrhea (Cramer, 2012).  With regard to breast cancer, some theorize that breastfeeding results in lower concentrations of carcinogens in milk ducts and lobes (Cramer, 2012; Wambach & Riordan, 2016).
Cardiovascular disease and diabetes. Longitudinal studies found lower incidence of hypertension and arteriosclerosis in women who breastfed their infants, in some cases for up to 20 years after breastfeeding cessation (Gunderson et al., 2015; Stuebe et al., 2011).  Hypertension risk was lower in women who breastfed, regardless of family history or lifestyle risk factors (Gunderson et al., 2015; Stuebe et al., 2011).  While evidence points to cardiovascular risk being inversely related to breastfeeding duration, Gunderson et al. (2015) suggest that hypertension risk is lowered with as little as one month of breastfeeding regardless of body mass index (BMI), with benefits remaining apparent until menopause.  Additionally, breastfeeding is associated with a lower lifetime risk of developing type 2 diabetes; one study found that women who breastfed their infants for more than six months had less than half the lifetime risk of developing type 2 diabetes as compared to those who never breastfed (Jager et al., 2014).  
	Postpartum mood disorders.  As many as one in nine women experience postpartum depressive symptoms (Ko, Rockhill, Tong, Morrow, & Farr, 2017).  Mood disorders represent a conundrum for perinatal providers, for some evidence suggests that both pre-existing mood disorders as well as psychotropic medication use are associated with low maternal oxytocin levels (Stuebe, Grewen, & Meltzer-Brody, 2013).  However, other research suggests that breastfeeding, particularly exclusive breastfeeding, is associated with lower reported incidence of postpartum depression among adult women (Hahn-Holbrook, Haselton, Schetter, & Glynn, 2013; Safadi, Abushaikha, & Ahmad, 2016). 
	Working mothers. Mothers who breastfeed and work outside the home report higher productivity and fewer instances of employee absenteeism than mothers who do not breastfeed (Mills, 2009).  Additionally, these mothers stay connected with their infants via the ability to nourish their babies with their milk despite physical separation (Marinelli, Moren, Taylor, & the Academy of Breastfeeding Medicine [ABM], 2013).  In light of this evidence, the Academy of Breastfeeding Medicine (ABM) recommends that all employers actively promote breastfeeding and provide their employees with adequate facilities for milk expression and storage (Marinelli et al., 2013). 
Pediatric Benefits of Receiving Human Milk 
	The benefits infants and children derive from human milk are too plentiful to enumerate in this paper.  Breastmilk’s nutritional and immunologic properties continuously evolve to meet a child’s needs, and there is no point at which breastfeeding ceases to be beneficial (Kim & Froh, 2012; Wambach & Riordan, 2016).  However, in order to build the public health case for breastfeeding promotion, several major pediatric benefits are discussed below. 
	Respiratory infections and otitis media. Any (i.e., not exclusive) breastfeeding reduces otitis media risk by 23% (AAP, 2012).  In addition to reducing the yearly number of serious colds, exclusive breastfeeding for six months as the AAP recommends reduces otitis media risk by 63% (AAP, 2012).  Hospitalizations for lower respiratory infections (e.g., bronchitis, pneumonia, and bronchiolitis) are lowered by 72% (AAP, 2012). 
	Gastrointestinal disorders. Breastfed babies’ gut flora are predominantly comprised of lactobacilli and bifidobacteria; evidence suggests that these bacteria protect against overgrowth of pathogenic enterococci and Escherichia coli which predominate the stools of formula-fed infants (Wambach & Riordan, 2016).  Any breastfeeding reduces nonspecific diarrheal illness by nearly two-thirds; this protective effect lasts for two months after breastfeeding cessation (AAP, 2012).  Risk for inflammatory bowel diseases, such as Crohn’s disease and ulcerative colitis, is lowered by 31% in breastfed infants (AAP, 2012; Bartick et al, 2016).  Breastfeeding’s protective effect against gastrointestinal illnesses is thought to be a function of the immune globulins present in breastmilk as well as the beneficial bacteria which populate the breastfed infant’s intestines and prevent pathogen overgrowth (AAP, 2012; Kim & Froh, 2012; Wambach & Riordan, 2016).
	Sudden infant death (SIDS). While the etiology of Sudden Infant Death Syndrome (SIDS) is currently believed to be multifactorial, the AAP’s most recent guidelines for SIDS prevention include breastfeeding as an A-level recommendation (AAP, 2016).  Any breastfeeding reduces SIDS risk by 36%; exclusive breastfeeding doubles the protective effect (AAP, 2012; Hauck, Thompson, Tanabe, Moon, & Vennemann, 2011).  Although the AAP (2016) continues to recommend a supine sleep position for every sleep, breastfeeding is considered protective independent of sleep position (AAP, 2012; Vennemann et al., 2009). 
	Allergies, eczema, and food intolerance. Evidence regarding the breastfeeding-atopy relationship is conflicting (AAP, 2012; Wambach & Riordan, 2016).  One older meta-analysis found that the protective effect of breastfeeding is more pronounced with exclusive breastfeeding and in infants with a family history of atopic disorders (Ip et al., 2007).  Evidence also conflicts surrounding the link between breastfeeding and delayed allergenic food introduction beyond six months of age, made more problematic by low prevalence of exclusive breastfeeding at six months (AAP, 2012).  However, the AAP recommends introducing dietary gluten while the infant is exclusively breastfed to lower celiac antibody production and reduce celiac disease risk; timing of exposure is not considered as crucial as the overlap of exclusive breastfeeding with gluten exposure (AAP, 2012).  
	Endocrine disorders. Children who were partially or exclusively breastfed as infants are less likely to be obese as adolescents and adults (United States Department of Health and Human Services [USDHHS], 2011).  This is theorized to be a function of breastfed babies’ ability to self-regulate oral intake regardless of available volume (Wambach & Riordan, 2016).  Later in life, this decreased obesity risk is believed to reduce type 2 diabetes mellitus risk by as much as 40% (Martens et al., 2016; Rabbitt & Coyne, 2012).  While the pathophysiology of type 1 diabetes mellitus differs from that of type 2, exclusive breastfeeding for at least three months is believed to offer partial protection against type 1 diabetes owing to antibodies to cow’s milk protein cross-reacting with pancreatic islet cells, though the link is weaker than previously suggested (AAP, 2012; Cardwell et al., 2012; Rosenbauer, Herzig, & Giani, 2008; Virtanen, 2016).  One study of 976 Spanish adolescents found that both sexes were 24 times more likely to develop metabolic syndrome in adolescence if they were breastfed for three or fewer months than if they were breastfed for longer than six months (González-Jiménez, Montero-Alonso, Schmidt-RioValle, García-García, & Padez, 2015). 
	Preterm infants. Due to their physical immaturity and underdeveloped immune systems, preterm infants are predisposed to acute and chronic illnesses and developmental issues, and maternal breast milk is demonstrably vital for their health and development due to its anti-infective, anti-inflammatory, and immune-modulatory properties (AAP, 2012; Benoit & Semenic, 2014).  Preterm infants who receive breastmilk have fewer long-term developmental delays, higher brain volume, and they score higher on IQ tests than their formula-fed counterparts (Isaacs et al., 2010).  Additionally, the risk of developing necrotizing enterocolitis (NEC), a major cause of mortality and morbidity among preterm infants, is lower among those who are exclusively breastfed versus those who are exclusively formula-fed or who receive a combination of formula and breast milk (AAP, 2012; Colaizy et al., 2016; Sullivan et al., 2010).  
Healthcare Savings Associated with Breastfeeding
	Cost-saving analyses have been performed to determine economic benefits of breastfeeding in the context of both maternal and pediatric health.  In 2010, Bartick & Reinhold analyzed the cost of all pediatric diseases in the United States (except type 2 diabetes) for which the Agency for Healthcare Research and Quality determined that breastfeeding holds a favorable risk ratio.  According to their findings, if 90% of United States mothers exclusively breastfed their infants for six months, $13 billion in pediatric healthcare costs would be saved (Bartick & Reinhold, 2010).  A similar analysis of maternal healthcare cost savings was performed in 2013 for maternal diseases against which breastfeeding is known to lend protection; projected maternal healthcare cost savings totaled $17.4 billion using the same theoretical exclusive breastfeeding length of six months (Bartick et al., 2013).  
These analyses were repeated in a 2015 study using updated reporting data in a single study of maternal and pediatric costs and outcomes associated with suboptimal breastfeeding (Bartick et al., 2016).  A combined total of $18 billion in savings may be reaped if 90% of United States mothers exclusively breastfed their babies for six months, with over $13 billion in savings due to projected premature maternal deaths avoided (Bartick et al., 2016).  Actual savings would likely be higher than projected, for current and past analyses included neither costs incurred by missed caregiver work days spent caring for sick children nor healthcare savings from delayed or avoided onset of adult diseases against which breastfeeding in infancy is believed to protect (Bartick et al., 2016; Bartick et al., 2013; Bartick & Reinhold, 2010).  
While new evidence regarding the benefits of breastfeeding continually surfaces, current evidence clearly suggests that breastfeeding confers benefits to women, children, and society.  Enumeration of every benefit is outside the scope of this project, but global consensus is that breastfeeding should be promoted as the nutritional standard for infants worldwide (WHO, 2016).  To that end, local, state, and federal efforts are underway to promote breastfeeding at healthcare facilities across the nation (Chock, Hayes & Tomiyasu, 2014; Langellier, Chaparro, Wang, Koleilat, & Whaley, 2014; N. Blanton, personal communication, September 9, 2016 and March 3, 2017; USDHHS, 2011).
Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)
	Founded in 1974 as a segment of the United States Department of Agriculture’s (USDA) federal nutrition assistance program, the WIC program provides services to low-income women and children at risk for nutritional deficits (Chock et al., 2014).  Since its pilot inception in 1972 as a formula give-away (made permanent in 1974), the WIC program has evolved to include infant formula, food supplementation, cash vouchers, nutritional counseling, and breastfeeding support at county health departments nationwide (Chock et al., 2014; United States Department of Agriculture [USDA], 2015).  WIC’s mission statement is “to safeguard the health of low-income women, infants, and children up to age five who are at nutritional risk by providing nutritious foods to supplement diets, information on healthy eating, and referrals to health care” (USDA, 2015, para. 1).  WIC participation has been associated with increased likelihood of regular prenatal care, lower infant mortality and preterm births, increased birth weight and healthy infant weight gain (Edmunds et al., 2014; USDA, 2015).  
	Despite these improved perinatal outcomes, evidence demonstrates that women enrolled in WIC are less likely to breastfeed their infants, in some cases by up to one-third (Chertok, Luo, Culp, & Mullett, 2011).  In one small study of women at an outpatient clinic serving primarily Medicaid recipients and the uninsured (n = 188), 43.8% explicitly cited WIC participation as the reason they opted not to breastfeed (Johnson, Correll, Greene, Hein, & McLaughlin, 2013).  In the 1990s the WIC breastfeeding peer counselor program was initiated and successfully increased breastfeeding rates in some regions (Chock et al., 2014).  However, current state and county data demonstrate that women in North Carolina breastfeed their infants in proportions that consistently fall below Healthy People 2020 targets, especially among WIC participants (Centers for Disease Control and Prevention [CDC], 2014; N. Blanton, personal communication, September 9, 2016; USDHHS, 2014). 
Problem Statement
	Healthcare professionals worldwide demonstrate suboptimal knowledge of best breastfeeding promotion practices and believe themselves to be underprepared to assist breastfeeding mothers (Bueno-Gutierrez & Chantry, 2015; Radaelli, Riva, Verduci, Agosti, & Giovanni, 2012; Sims, Long, Tender, & Young, 2015; Whelan & Kearney, 2014).  Current available evidence suggests that in some cases a link exists between healthcare professionals’ personal beliefs about breastfeeding and their ability to support breastfeeding mothers (Crico-Lizza, 2016; Sattari, Levine, Neal, & Serwint, 2013; Schmied, Gribble, Sheehan, Taylor, & Dykes, 2011).  However, after receiving appropriate education, healthcare providers demonstrate increased knowledge about breastfeeding and view it more positively than they did before receiving education (Cobb, 2014; Edwards et al., 2015; Nehring-Gugulska, Nehring, & Krolak-Olejnik, 2015; O’Connor, Brown, & Lewin, 2011; Srinivasan et al., 2014).  Such evidence represents an opportunity to incorporate breastfeeding education into pre-licensure healthcare curricula as well as post-licensure continuing education in order to promote breastfeeding and move toward national perinatal quality benchmarks (Davis, Stichler, & Poeltler, 2012; Srinivasan et al., 2014; USDHHS, 2014). 
	Ideally, pregnant patients present to the county health department for prenatal care at frequent intervals.  Considering the significant impact healthcare providers can have upon women’s infant feeding decisions, the investigator had reason to believe that prenatal exposure to health department personnel with increased knowledge about and more positive attitudes toward breastfeeding would lead to an increase in the absolute percentage of postpartum women who elected to breastfeed their infants (Ben Natan, Weiner, & Ben Haim, 2016; Davis et al., 2012; Sitrin et al., 2015).  
Study Justification
	Few absolute maternal or pediatric contraindications to breastfeeding exist (Appendix A), yet United States Department of Health and Human Services data between 2007 and 2009 indicated that 74% of infants were ever breastfed (AAP, 2012; USDHHS, 2014; WHO, 2009a).  This fell short of Healthy People 2020 Maternal, Infant, and Child Health (MICH) Objective 21.1, which set target breastfeeding initiation prevalence to 81.9% of mothers who give birth (USDHHS, 2014).  Data from 2013 indicated that between fiscal year (FY) 2010 and FY 2012, 46.7% of WIC recipients at the project facility initiated breastfeeding; for FY 2012 alone, the proportion dropped to 43.4% (North Carolina Department of Health and Human Services [NCDHHS], n.d.).  According to data from October 2015, 34.5% of postpartum WIC recipients at the project site breastfed their babies (P. Hamilton, personal communication, March 27, 2016).  These data demonstrated a downward trend in breastfeeding behaviors at the facility, despite national public health efforts to promote breastfeeding (Langellier et al., 2014; USDHHS, 2014).  This was consistent with population studies in West Virginia, a New Hampshire public health clinic, and a survey of 230 obstetricians across the United States; all three studies found a negative association between WIC utilization and likelihood of breastfeeding (Chertok et al., 2011; Johnson et al., 2013; Queenan, Power, Farrow, & Schulkin, 2012).  
	Prior communication with project facility staff suggested a knowledge gap among healthcare providers who have contact with pregnant and lactating women (P. Hamilton, personal communication, March 17, 2016).  Additionally, the facility recently received recommendations via a budget agreement addendum from NCDHHS to offer ongoing didactic breastfeeding education to staff (P. Hamilton, personal communication, April 6, 2016).  Review of the literature suggests that where breastfeeding education improves staff knowledge, women are more likely to breastfeed their infants (Davis et al., 2012; Ward & Byrne, 2011).  The project site was a setting wherein fewer than half of new mothers elected to breastfeed and in which healthcare professionals’ knowledge about and attitude toward breastfeeding had been internally identified as an opportunity for growth.  As such, it provided a rich environment for implementing breastfeeding education with staff and examining the education’s impact upon staff and patients. 
Theoretical Framework
	Pender’s theory of health promotion is a middle-range nursing theory that promotes positive behavioral change (Butts & Rich, 2015).  According to Nola Pender, individuals possess characteristics that directly and indirectly influence their future behaviors (Pender, Murdaugh, & Parsons, 2014).  These characteristics may be modifiable (e.g., mental or behavioral habits, socioeconomic status, or self-esteem) or non-modifiable (e.g., age, race, ethnicity, and past behaviors) (Butts & Rich, 2015).  Furthermore, every individual exists within a milieu of variables such as perceived benefits of or barriers to a health behavior, an individual’s perceived ability to carry out that behavior, situational influences, and interpersonal factors which act upon the individual to produce a behavioral outcome (Pender, et al., 2014).  This outcome may take the form of actual behavior or a commitment to a plan (Butts & Rich, 2015).  The end goal of Pender’s theory is to achieve a positive health outcome for a patient or population (Butts & Rich, 2015).  
	The investigator sought two positive outcomes for this project: a) a shift toward increased knowledge about and positive attitude toward breastfeeding among health department staff; and b) an increased percentage of postpartum WIC recipients who chose to breastfeed their infants.  This project aimed to affect change within the external milieu of variables that act upon individuals to produce the sought-after positive behavioral outcome.  If healthcare providers who have frequent patient contact disseminated information about breastfeeding that was evidence-based and promoted the benefits of breastfeeding, the investigator hypothesized that a higher percentage of women would choose to breastfeed their babies than was reflected in recent facility data (Cobb, 2014; Radzyminski & Callister, 2016). 
Project Assumptions 
The following assumptions were made for this project: 
· All WIC charts reviewed represented the sum of WIC recipients eligible for review;
· all self-reported infant feeding choices were accurate and truthful; 
· all data in patient charts accurately reflected the patient’s clinical and nutritional profile; and 
· all survey respondents answered all items accurately and honestly. 
Project Questions and Hypotheses
	Project Question 1. Will three one-hour educational sessions impact staff attitudes toward and knowledge about breastfeeding?
	Hypothesis 1. The educational sessions would impact staff attitudes toward and knowledge about breastfeeding.  Based upon available literature, the anticipated impact was a more positive view of and increased knowledge about breastfeeding among project facility staff. 
	Project Question 2. After staff education is complete, will there be any change in the percentage of postpartum WIC participants who choose to breastfeed their babies? 
	Hypothesis 2. Once staff education was complete, there would be an increase in the percentage of postpartum WIC participants who chose to breastfeed their babies. 
Definition of Terms
	Although all mammals feed their young with milk via mammary glands (Coates, 2016), breastfeeding was defined for this project as the act of putting a human infant to the mother’s breast for nourishment or the act of expressing breast milk via hand or pump and later feeding it to a human infant (Coates, 2016).  For the purpose of this project, the term breastfeeding was used whether the mother fed her infant with breast milk only or with a combination of breast milk and formula.  
Where there was a need to explicitly refer to feeding a combination of breast milk and formula, the term combination feeding was used. 
Exclusive breastfeeding was used when referring to feeding an infant with nothing but maternal milk and any necessary medications. 
Extended breastfeeding was defined as breastfeeding a child beyond one year of age. 
Formula-feeding was defined as feeding an infant exclusively with artificial formula.  In order to avoid confusion, the term bottle-feeding was avoided, as infants may receive both breastmilk and formula or other liquids via bottle (Bomer-Norton, 2013). 
	 Healthcare providers, healthcare professionals, staff, employees, and personnel were defined in this project as any person or group of people who had contact with a patient in a healthcare facility.  For the purpose of this paper the aforementioned terms were used interchangeably. 
Infant was defined as a human child under one year of age, including newborns. 
Newborn was defined as a human child who is 28 days of age or younger. 
Summary
	Breastfeeding is beneficial for both mother and infant and is considered worldwide to be the standard means of infant nutrition (AAP, 2012; WHO 2016).  Despite campaigns to promote breastfeeding, national and local data did not reflect Healthy People 2020 targets (NCDHHS, n.d.; P. Hamilton, personal communication, March 27, 2016; USDHHS, 2014).  In literature, some healthcare professionals report feeling inadequately prepared to support mothers who choose to breastfeed, and other literature suggests that staff who did not receive breastfeeding education were less likely to engage a mother in behaviors that encouraged or supported her choice to breastfeed (Cricco-Lizza, 2016; Froh et al., 2015; Nehring-Gugulska et al., 2015; Pound et al., 2015). 
	This project sought to describe the effect staff breastfeeding education at a local health department would have upon employees’ self-reported attitudes toward and knowledge about breastfeeding as measured by surveys designed to capture this qualitative and quantitative information.  The project’s secondary aim was to note whether or not increased staff knowledge about and/or increased positive attitude toward breastfeeding would translate to a higher percentage of postpartum WIC participants who chose to breastfeed their infants.  An increased percentage of mothers who breastfeed would have the potential to significantly improve the health of mothers and infants at this facility. 











Chapter 2 – Literature Review 
Literature Search Process
	A literature search on PubMed and CINAHL revealed a combined 621 articles (search strategies and criteria are located in Appendices B and C).  Search parameters included research articles subjected to peer review, English language, human subjects, and abstract and full text available.  Dates were restricted to 2011 or later.  Seven duplicates were immediately removed from review.  One hundred thirty-eight articles were then excluded due to explicit irrelevance based upon title or abstract despite having been captured by the search strategy.  Another 211 articles were excluded after the abstract review revealed minimal or no breastfeeding content, leaving 243 full-text articles to be reviewed.  One study was excluded due its being a research study with no mention of ethical protections nor institutional review board (IRB) approval.  One additional article was excluded after its publishing journal later issued a retraction.  Other articles (n = 152) were excluded because their content was informative to the general topic of breastfeeding but not useful evidence for this project.  Visual representation of chart review and exclusions may be found in Appendix D.  Evidence uncovered by this search fell into three broad categories: a) global and United States-based breastfeeding promotion efforts; b) healthcare providers’ influence upon mothers’ infant feeding decisions; and c) healthcare providers’ breastfeeding education and knowledge.    
Global and United States Breastfeeding Promotion Efforts 
	The WHO published its International Code of Marketing of Breast-milk Substitutes (ICMBS) (1981) as a response to a worldwide decline in breastfeeding and increased infant mortality brought about in part by increased infant formula advertising.  In 1990, the United Nations International Children’s Emergency Fund (UNICEF) issued the Innocenti Declaration, calling for worldwide breastfeeding promotion and removal of all cultural and societal barriers to breastfeeding (United Nations International Children’s Emergency Fund [UNICEF], n.d.).  The Innocenti Declaration called upon governments across the globe to develop policies that prioritize exclusive breastfeeding and to promote skill development among health care providers as a means of creating a culture of breastfeeding promotion (UNICEF, n.d.).  In response to the Innocenti Declaration and in keeping with guidelines set forth in ICMBS, the WHO’s Baby-Friendly Hospital Initiative (BFHI) was created as a means to promote breastfeeding in healthcare facilities; the BFHI’s seminal publication, entitled Ten Steps to Successful Breastfeeding, offers concrete breastfeeding promotion strategies for maternal and child health facilities (Appendix E) (Baby Friendly USA, 2012).  Since its inception, all or part of the BFHI has been operationalized by governmental and nongovernmental organizations in over 150 countries (WHO, 2009b).  
	In order to receive baby-friendly certification by the BFHI, an organization must undergo a rigorous review process and, in many cases, policy and practice change as well as workflow reorganization (Chapman, 2012; WHO, 2009b).  Chapman (2012, p. 316) describes the BFHI as a “complex intervention, given the multiple steps and layers of change required in many settings.  However, the fact that the BFHI is broken down into the Ten Steps leads to a simplification of this process, making it more achievable.”  Over 20,000 baby-friendly facilities currently exist worldwide; as of March 2017, 416 birth facilities in the United States had received baby-friendly status (Baby Friendly USA, 2012; Schmied et al., 2011).  An account of one New Jersey hospital’s transition to baby-friendly status recounted that “attitudes, misinformation, culture, and longstanding practices made it difficult for the maternity clinical staff to accept the concepts” underpinning the BFHI (McKeever, 2012, p. 312).  Qualitative research with Australian maternity and neonatal staff in focus groups points to similar challenges when adopting BFHI principles to their facility (Schmied et al., 2011).  Though overall perception of the BFHI was positive, focus group participants (n = 132) reported several challenges: lack of time, rigid rules based on misinterpretation of the Ten Steps to Breastfeeding Success, and real or perceived incongruence between organizational priorities and those of the BFHI (Schmied et al., 2011).  Despite these barriers, evidence points to the BFHI’s efficacy at increasing breastfeeding initiation and, to a lesser degree, duration and exclusivity (Ingram, Johnson, & Condon, 2011; McKeever, 2012; Schmied et al., 2011).
Originally intended for hospitals worldwide, the BFHI has been expanded to include other facilities such as pediatric and primary care offices and community and public health clinics (Grawey, Marinelli, Holmes, & The Academy of Breastfeeding Medicine, 2013; WHO, 2009b).  Some steps, such as breastfeeding initiation within one hour of birth, are irrelevant outside a birthing facility, but many may be applied in any perinatal health setting.  Among these steps are: a) informing all pregnant women about the benefits of breastfeeding; b) having a written policy that supports breastfeeding; c) educating staff about policies and practices; and d)  not offering infants any food except breastmilk unless medically necessary (Baby Friendly USA, 2012).  Rempel and McCleary (2012) delineate the process nurses at one Canadian public health agency used to implement best practice guidelines, many of which were based on WHO and BFHI recommendations, in an effort to promote breastfeeding.  Not only did nurses’ attitudes toward, knowledge about, and confidence with assisting mothers with breastfeeding improve, but mothers’ breastfeeding duration and exclusivity also increased (Rempel & McCleary, 2012). 
Despite these recommendations, practices at inpatient and outpatient facilities often undermine breastfeeding promotion.  Evidence from Australia, Great Britain, and the United States demonstrated that parenting magazines often found in pediatricians’ and obstetricians’ office waiting rooms contained formula advertising in violation of WHO formula marketing guidelines and which contravene the BFHI (Baby Friendly USA, 2012; Basch & Hammond, 2013; Brady, 2012; Davis et al., 2012; WHO, 1981).  Furthermore, a survey of Arizona pediatric offices revealed that only 18 out of 163 offices observed had any breastfeeding-positive materials in the waiting room, while 91 contained materials that directly violated the WHO’s ICMBS, and 63 had no displays of any sort (Dodgson et al., 2014).  This evidence points to widespread national noncompliance with best breastfeeding support and promotion practices.  
	Local governments and healthcare organizations are tasked with leading local efforts to promote breastfeeding while backing federal and global initiatives with identical larger-scale objectives.  While the project site was not seeking baby-friendly status, a brief exposition of the BFHI and other breastfeeding promotion efforts as well as challenges thereto serves to place this project in the broader global context of breastfeeding promotion and multilevel policy change.  As has been demonstrated elsewhere, any steps taken by the project site to promote successful breastfeeding will positively impact the health of the county’s mothers and infants (Rempel & McCleary, 2012). 
Healthcare Providers’ Influence on Mothers’ Infant Feeding Decisions 
	Prenatal influence. Much lower-level evidence suggests that healthcare providers can have a significant influence on feeding decisions in the prenatal period (Besore, 2014; Rempel & McCleary, 2012; Rosen-Carole et al., 2016).  Furthermore, best practice recommendations from the BFHI as well as expert opinion state that “to be most effective, breast-feeding [sic] support should not be left until the baby is born” (Baby Friendly USA, 2012; Thorley, 2015, p. 830).  Prenatal breastfeeding support can take multiple forms, including traditional prenatal breastfeeding classes and individualized counseling (Goldstein, Foltz, Onufrak, & Belay, 2014; Woods, Chesser & Wipperman, 2013).  In recent years, group prenatal visits have been demonstrated to be a time- and cost-efficient method of disseminating evidence-based breastfeeding information and increase breastfeeding initiation rates (Chapman & Perez-Escamilla, 2012).  
Ben Natan et al. (2016) found among a sample of 200 Israeli women that 61% who had chosen to breastfeed their babies did so because a nurse had encouraged them to, even though fewer than half (48%) reported believing that breastfeeding aided infant development.  Similarly, smaller qualitative studies bear out the assertion that addressing breastfeeding prenatally increases the likelihood that mothers will choose to breastfeed their infants and be equipped to successfully meet breastfeeding challenges (Brown, Raynor, & Lee, 2011; Karanci & Yenal, 2014; Powell, Davis, & Anderson, 2014; Robinson & VandeVusse, 2011).  Data from two separate secondary analyses of findings from the Infant Feeding Practices Study II, the largest longitudinal infant feeding practice study to date, found that if a woman perceived that her prenatal healthcare provider(s) supported or preferred breastfeeding, she was more likely to initiate breastfeeding and more likely to be exclusively breastfeeding at one and three months after giving birth (OR 1.73 and 1.41, respectively) (Odom, Li, Scanlon, Perrine, & Grummer-Strawn, 2016; Ramakrishnan, Oberg, & Kirby, 2014).  These findings underscore how seemingly minor concepts such as patient perception or interventions such as inquiry about infant feeding choices can affect long-term outcomes.  Creating a culture of breastfeeding promotion is crucial, and it must start before a woman gives birth (Besore, 2014; Hildebrand et al., 2014; Thorley, 2015). 
	Technological advances have also facilitated prenatal breastfeeding education in some facilities.  One study described the use of teleconferencing to link 35 pregnant patients in an Indiana inner-city prenatal clinic with a hospital-based lactation consultant over the course of 134 pre- and postnatal visits (Friesen, Hormuth, Petersen, & Babbitt, 2015).  Despite geographical separation, the lactation consultant answered questions about breastfeeding, behavioral expectations of a normal newborn, and hospital routines, which increased the women’s knowledge and decreased their prenatal anxiety (Friesen et al., 2015).  A different study demonstrated that the use of video tablet-based breastfeeding education modules during third-trimester prenatal visits either influenced or affirmed women’s decision to breastfeed after giving birth (Pitts, Faucher, & Spencer, 2015).  
	Although prenatal breastfeeding education is recommended as best practice, and although healthcare providers can wield significant influence in their patients’ infant feeding decisions, care should be taken to recognize that healthcare providers alone do not influence women’s infant feeding choices, and that not all healthcare provider influence is positive.  Women weigh other variables such as culture, prior breastfeeding experience(s), family input, and socioeconomic factors as well (Sencan, Tekin, & Tatli, 2013; Varela Ruiz, Arroyo, Davila Torres, Matos Vera, & Reyes Ortiz, 2011).  For example, despite the longstanding UNICEF recommendation to remove cultural breastfeeding barriers, breastfeeding may not be initiated due to deep-seated cultural beliefs about modesty or the belief that colostrum is harmful to the infant (McFadden, Renfrew, & Atkin, 2012; Nankumbi & Muliira, 2015; Robinson & VandeVusse, 2011; Twamley, Puthussery, Harding, Baron, & Macfarlane, 2011; UNICEF, n.d.). Additionally, some women prioritize breastfeeding information received from family members or respected cultural figures over that of healthcare providers (Besore, 2014; Helps & Barclay, 2014; Queenan et al., 2012; Radwan & Sapsford, 2016).  Healthcare providers should keep this in mind when attempting to reach patients with prenatal breastfeeding education. 
	In summary, prenatal education and healthcare provider influence play a potentially significant role in women’s infant feeding choices.  Global efforts have been made to promote breastfeeding during the prenatal period using a variety of methods and have been met with varying degrees of success.  If efforts are to succeed, any attempt to educate pregnant women and promote breastfeeding should take into account other factors such as culture, family structure, socioeconomic status, and the woman’s individual situation. 
	Postnatal influence. Ideally, breastfeeding education begins before a woman gives birth (Thorley, 2015).  However, staff who interact with postpartum women play a critical role in breastfeeding initiation and duration; support is crucial in the immediate postpartum period and should continue for as long as the mother breastfeeds her infant.  Park and Moon (2016) demonstrated in a small study of 33 married immigrant women who received intensive breastfeeding education from nurses immediately post-delivery and two and seven days postpartum.  Intervention group size was small (n = 16) but the investigators concluded that individualized counseling and postpartum patient education was effective at helping these mothers initiate and continue breastfeeding in the hospital when compared with the control group (n = 17).  Quality improvement initiatives in the United States and the United Kingdom have found that healthcare providers who are knowledgeable about breastfeeding and who implement best practices immediately postpartum can positively influence facility breastfeeding rates (Davis et al., 2012; Ingram et al., 2011; Li et al., 2014).  A larger randomized controlled trial (RCT) also bore out these findings, with healthcare provider support associated with increased immediate breastfeeding exclusivity as well as at one and three months postpartum (Fu et al., 2014). 
	 A 2012 Cochrane review of 110 studies (63 RCTs and 47 quasi-experimental designs, total n = 23,575) demonstrated that increased breastfeeding education and support for mothers of healthy full-term infants increased the percentage who exclusively breastfed their infants at birth, less than one month after birth, and between one and five months after birth (Haroon, Das, Salam, Imdad, & Bhutta, 2013).  Support varied between method (individual or group), setting (community- or facility-based), and location (developed or developing countries), but all demonstrated a link between breastfeeding support and increased exclusive breastfeeding (Haroon et al., 2013).  This is supported by Chapman and Pérez-Escamilla (2012) and Jarlenski et al. (2014) whose respective literature review and secondary data analysis findings support a multifaceted interdisciplinary approach to improving breastfeeding practices.  Interventions such as peer counseling, professional support, breastfeeding-specific clinic visits, and add-ons to existing programs such as WIC all served to increase breastfeeding initiation and duration (Chapman & Pérez-Escamilla, 2012; Jarlenski et al., 2014).  Not mentioned in the data analyses but studied elsewhere were postpartum home visits by public health nurses; the more home visits a mother received the more likely she was to have breastfed her child, in some cases up to four times more likely (Leahy-Warren, Mulcahy, Phelan, & Corcoran, 2014).  This suggests that supporting breastfeeding women need not take a one-size-fits-all approach and should be tailored according to community needs and resources.  Regardless of methods or format used, healthcare providers should be aware that the support they provide plays a critical role in assisting women who breastfeed their infants (Haroon et al., 2013; Robinson & VandeVusse, 2011; Taylor & Hutchings, 2010).  
	As was found with prenatal influence, healthcare providers may exert negative influence on postpartum women’s breastfeeding practices, whether intentionally or otherwise.  Healthcare providers may disseminate advice (e. g., formula brand endorsement or early weaning advice) which contravenes best practice guidelines or is not supported by evidence, or that contradicts what the mother was told by previous healthcare providers (Lagan, Symon, Dalzell, & Whitford, 2014; Moore, Milligan, & Goff, 2012; Schaffir & Czapla, 2012; Tang et al., 2014; WHO, 2009b).  Healthcare providers themselves sometimes encounter barriers to provision of adequate support to breastfeeding women as was found in one systematic review of qualitative studies as well as in smaller studies of healthcare providers in multiple settings (Hunter, Magill-Cuerden, & McCourt, 2014; Queenan et al., 2012; Swerts, Westhof, Bogaerts, & Lemiengre, 2016).  One of the most significant self-reported barriers is time, as healthcare providers are required to manage and document care for multiple patients and do not have the time required to effectively assist a breastfeeding mother facing challenges nor give the encouragement she seeks (Bonet et al., 2015; Hunter et al., 2014; Lucas, Paquette, Briere, & McGrath, 2014; Queenan et al., 2012; Swerts et al., 2016; Twamley et al., 2011).  This is perceived by patients as well; multiple qualitative studies of mothers’ experiences cite mothers’ perceptions that their nurses, physicians, and midwives spent little or no time with them assisting with breastfeeding (Brown et al., 2011; Powell et al., 2014).  Other qualitative studies have found competition between mothers’ cultural influences and what providers are taught is best infant feeding practice; culture may take precedence, which leaves healthcare providers frustrated (Brown et al., 2011; Helps & Barclay, 2015; McFadden et al., 2012; Radwan & Sapsford, 2016).  
	Other settings. Healthcare providers’ influence upon mothers’ infant feeding choices and breastfeeding knowledge is not limited to pregnant and lactating women.  Ho and McGrath (2016) found that female Taiwanese high school students (n = 103) who received 30 minutes of nurse-led breastfeeding education demonstrated substantially more breastfeeding knowledge in a self-administered survey than a control group who received no education (n = 101).  These differences were noted both immediately and one month after the education, demonstrating nurses’ impact on patients extending beyond the traditional setting of a healthcare facility (Ho & McGrath, 2016).  Baker (2014) and Thorley (2015) further believe that preconception breastfeeding education is advantageous and allows the woman time to educate herself about breastfeeding’s benefits. 
Healthcare workers’ influence is noted in a variety of settings, including hospitals, community health centers, private clinics, and schools (Ho & McGrath, 2016; Park & Moon, 2016; Thorley, 2015).  Pre- and postnatal patient contact represents a wealth of opportunities for specially trained healthcare providers to influence patients’ perceptions of and decisions about infant feeding. 
Healthcare Providers’ Breastfeeding Education and Knowledge 
	The Surgeon General’s Call to Action to Support Breastfeeding recommends creation of “a system to ensure that breastfeeding mothers and their infants would receive skilled support with lactation from informed and available health care teams” (USDHHS, 2011, p. 45).  Evidence from around the world suggests, however, that vocational training often lacks adequate lactation or breastfeeding coursework (Bueno-Gutierrez & Chantry, 2015; Nehring-Gugulska et al., 2015; Pound et al., 2015; VanDevanter, Gennaro, Budin, Calalang-Javiera, & Nguyen, 2014).  Practicing providers find it challenging to stay abreast of best breastfeeding support practices, which suggests that post-licensure educational opportunities exist (Brodribb, 2015; Spatz, 2014).
Pre-licensure vocational training. Global evidence suggests that healthcare providers’ vocational training leaves them ill-equipped to meet the needs of breastfeeding mothers (Bonet et al., 2015; Cricco-Lizza, 2016; de Ponti, Stewart, Amir, & Hussainy, 2015; McLelland, Hall, Gilmour, & Cant, 2014).  Providers from multiple disciplines, including nurses, pharmacists, physicians, and physician’s assistants, subjectively report inadequacies in their pre-licensure education (Bueno-Gutierrez & Chantry, 2015; Elliott, Koerner, Heasley, & Kamal, 2012; Meusch, Elliott, & Fasser, 2013; Nehring-Gugulska et al., 2015; VanDevanter et al., 2014).    Objective data indicate that wide variance exists in breastfeeding education programs.  Some programs place a great deal of emphasis on infant feeding, while students in other programs receive minimal or no basic lactation education and little if any hands-on experience in assisting breastfeeding mothers (Anchondo et al., 2012; Angell & Taylor, 2013; Boyd & Spatz, 2013; Bozzette & Posner, 2012; Bueno-Gutierrez & Chantry, 2015; Darwent & Kempenaar, 2014; VanDevanter et al., 2014). Nurses in two qualitative studies (total n = 136) alluded to the physical, logistical, and emotional challenges of assisting breastfeeding mothers while themselves possessing a suboptimal educational background (Bonet et al., 2015; Cricco-Lizza, 2016).  While staff in both studies by Bonet et al. (2015) and Cricco-Lizza (2016) generally agreed upon the maternal and pediatric benefits of breastfeeding, one staff member mentioned some employees’ lack of “confidence to reassure the mother that the baby is getting enough milk from her breast” (Bonet et al., 2015, p. 6).  McLaughlin and Young (2011) found that Australian pediatric nurses’ breastfeeding knowledge was higher the longer they had worked with breastfeeding couplets, though most nurses possessed limited knowledge about federal and local policies for breastfeeding promotion, suggesting gaps in vocational training nonetheless. 
VanDevanter et al. (2014) cited similar sentiment from physicians during one United States hospital’s BFHI implementation, wherein multiple physicians reported acquiring most if not all of their breastfeeding knowledge by clinical experience rather than medical school training.  Two hundred seventy United States physician members of either the Academy of Breastfeeding Medicine or the AAP’s Section on Breastfeeding – that is, physicians recognized as having specialized knowledge or clinical interest in breastfeeding – were surveyed, and 25% reported being contacted for breastfeeding help by patients with whom the physicians had no prior relationship (Thomas & Shaikh, 2012).  Respondents believed this was suggestive of a widespread lack of breastfeeding content in United States medical education, which leaves providers unprepared to assist patients, who then believe it necessary to seek assistance outside the conventional physician-patient relationship (Thomas & Shaikh, 2012). 
Bueno-Gutierrez and Chantry’s (2015) qualitative research with Mexican healthcare providers found that neither medical nor nursing schools teach dedicated lactation courses; didactic training received is often rudimentary.  Findings from a survey of pediatric nurse practitioner programs in the United States found that nearly 10% of programs offer no lactation-specific courses nor lecture hours, and only six of 34 programs surveyed offered any lactation courses at all (Boyd & Spatz, 2013).  Content analysis of pharmacology textbooks used by ten of 15 Australian universities offering pharmacy degrees reveal that nearly half the texts did not discuss lactation and breastfeeding in a pharmacological context, and several more did so incompletely (Amir, Raval, & Hussainy, 2013).  Medical schools in Poland provide one to three lecture hours on lactation, with no education about how to assist mothers in outpatient settings (Nehring-Gugulska et al., 2015).  These findings suggest that inadequate prelicensure education is not confined to the United States nor to any one healthcare discipline, but is a global challenge.   
What is known about prelicensure healthcare programs across multiple disciplines worldwide suggests that didactic education and hands-on training is lacking and that improvements therein would allow staff to effectively assist breastfeeding mothers who face challenges.  To that end, Pound et al. (2015) performed needs assessment surveys of residents and practicing physicians in Canada and suggested standardized educational requirements for all medical students.  Calls for standardized education and core competencies for medical students, nurses, pharmacists, and lactation consultants have also been made in the United States in order to increase support for lactating women; this, along with medical school rotations for practical lactation experience, is recommended by ABM clinical protocols as a best practice recommendation (Brodribb, 2015; Edwards, 2014; Grawey et al., 2013; Howett & Lauwers, 2013; Spatz, 2014).  While pre-licensure vocational training represents an ideal situation and should be pursued, continuing education for healthcare providers will still be necessary in order to maintain standards for best practice and increase providers’ evidence-based knowledge (USDHHS, 2011; Ward & Byrne, 2011).  
Post-licensure continuing education. Despite an apparent gap in education during initial vocational training, all relevant evidence reviewed supported the provision of post-licensure breastfeeding education to healthcare providers in keeping with WHO recommendations (Edwards et al., 2015; Nehring-Gugulska et al., 2015; Srinivasan et al., 2014; Ward & Byrne, 2011; WHO, 2009b).  Healthcare professionals exposed to breastfeeding education demonstrated positive changes in attitude, knowledge, and practice, and in some studies, population breastfeeding initiation and/or duration subsequently increased (Davis et al., 2012; Deloian, Lewin, & O’Connor, 2015; Holmes, McLeod, Rosen-Carole et al., 2016; Thesing, Kramer, & Howard, 2012).  Postlicensure breastfeeding education may take the form of formal coursework and specialty certification, formal continuing education classes, and informal unit-specific inservices (Coutinho et al., 2013; Davis et al., 2012; Ekstrom, Kylberg, & Nissen, 2012; Spatz et al., 2015; Taylor & Hutchings, 2012).  Quantitative and qualitative outcomes, including increased scores on breastfeeding knowledge or attitude questionnaires, are used to measure continuing education’s efficacy (Cobb, 2014; Rosen-Carole, 2016; Srinivasan, 2014).  Self-reported learning and/or commitment to practice change may also be used as a measure of qualitative studies, as was the case during one small British study; after watching videos of breastfeeding mothers recount their birth and breastfeeding experiences, nurses and midwives revealed that they would change or improve their practice after becoming aware of patients’ perceptions of breastfeeding support (Taylor & Hutchings, 2010).  In some cases, increased breastfeeding rates were used as measures, such as with Davis et al. (2012), who describe a quality improvement initiative wherein educating staff and implementing BFHI practices in an inpatient setting led to an increase in any breastfeeding from 53% to 70.4% in one year.  A similar quality initiative involving staff education at a federally qualified community health center (FQHC) led to increased breastfeeding initiation and duration from birth until one year of age (Rosen-Carole et al., 2016).  Use of breastfeeding practices as a standalone proxy measure for staff attitudes and knowledge may not be reliable, however, because several studies demonstrated a difference in staff knowledge or attitude without an appreciable difference in breastfeeding percentages (Coutinho et al., 2013; Ekstrom et al., 2012; Holmes et al., 2012).  While short educational sessions have demonstrated benefit to staff and patient outcomes, there is an apparent dose-dependent relationship between staff education and patient breastfeeding practices; more education hours and more breastfeeding support programs implemented correlated with both increase in breastfeeding knowledge scores and progressively higher population breastfeeding proportions (Li et al., 2014; Srinivasan et al., 2014; Ward & Byrne, 2011). 
Not only did continuing education positively affect knowledge and practice, it also positively impacted staff attitudes about breastfeeding (Froh et al., 2015, Rosen-Carole, 2016).  One small Canadian study of family physicians (n = 40) found that mean attitude scores indicated more breastfeeding positivity after a three-hour online breastfeeding course (Srinivasan et al., 2014).  Cockerham-Colas, Geer, Benker, and Joseph (2012) reported similar results in a study about the benefits of extended breastfeeding; after exposure to educational materials about extended breastfeeding respondents showed markedly more positive attitude toward breastfeeding as well as positivity specific to extended breastfeeding.  Additional findings support positivity toward breastfeeding as a function of breastfeeding education in both traditional didactic settings as well as interactive and hands-on learning experiences (Seighali, Farahani, & Shariat, 2015).  However, care must be taken in interpreting these findings, because positive attitude toward breastfeeding does not always correlate with ability to assist breastfeeding mothers (Ahmed & el-Guindy, 2011; Seighali et al., 2015; Sims et al, 2015).  
Summary
Breastfeeding education both broadens providers’ personal knowledge base and expands each provider’s ability to assist breastfeeding mothers (Froh et al., 2015; Nehring-Gugulska et al., 2015; Spatz, Froh, Flynn-Roth, & Barton, 2015).  Most literature uncovered described breastfeeding promotion strategies in the hospital setting; fewer articles were relevant to an outpatient public health setting.  After a review of the literature, however, enough evidence exists to suggest that, while pre-licensure breastfeeding education builds a crucial knowledge base, post-licensure continuing education for healthcare providers in all perinatal settings enables them to stay abreast of best practice recommendations and effectively assist breastfeeding mothers, which in turn may improve population breastfeeding practices and population health.
Chapter 3 – Methods
Setting
	The project facility was a multi-site county health department in eastern North Carolina.  One site was located in the county seat and served the county’s rural residents; the second site was in the downtown sector of the county’s largest city and served that city’s urban residents.  At project initiation the facility employed 76 staff between the two sites.  Most recent data available demonstrated that the WIC clinic rendered services to 2,833 participants during the month of July 2016 (N. Blanton, personal communication, November 18, 2016).
Design and Sample
The project employed a pre-posttest nonexperimental design. A convenience sample of staff was used for staff education and survey completion.  Staff attended the three breastfeeding education sessions as required by their facility and in keeping with best practice recommendations by the American Academy of Pediatrics (2012) and the United States Breastfeeding Committee (USBC) (n.d.) for continuing education on breastfeeding.  The inclusion criterion for survey completion was willingness to complete the survey.  All project facility employees were at least 18 years of age, which obviated the need for age-based inclusion or exclusion criteria. 
	Convenience sampling was used for patient chart reviews.  Charts of postpartum WIC recipients under 18 years of age were excluded from review.  Inclusion criteria for chart review included patient age 18 years of age or older, most recent pregnancy resulted in a singleton birth, and no known or charted contraindication to breastfeeding as defined by the WHO.  Exclusion criteria for post-review data analysis included most recent pregnancy resulting in multiple births or presence of contraindications to breastfeeding (Appendix A).
Ethics and Protection of Human Subjects
	Approvals and permissions.  Organizational approval was obtained from the project site (Appendix F).  Permission to use the instrument for surveys was obtained from the authors (Appendices G and H).  Approval for this project (UMCIRB 16-001148) was obtained from East Carolina University’s Institutional Review Board prior to implementation (Appendix I).    Images used in slide show presentations at the project facility employee education sessions were either the author’s own or used with permission of their respective owners. 
	Employee protections.  Staff members were informed prior to project initiation that: 
· survey completion was voluntary;
· survey responses would remain anonymous;
· survey completion was not tied to employment; and
· survey responses from individual respondents would not be shared with the employer.  
Staff were encouraged to complete the survey privately. Additionally, instruction was given for staff members to forward the email containing the electronic survey link to a personal email address in order to complete their survey at home if they so desired.  Data from employee surveys were collected without using identifying data.  Once collected the data were stored in password-protected cloud-based storage through the university and accessed via password-protected computers to which only the principal investigator and university faculty had access. 
	Avoidance of coercion and conflicts of interest.  Neither the investigator nor university project faculty were professionally affiliated with the project site.  Health department employees were not professionally supervised nor evaluated in any way by the investigator nor any university faculty.  Neither survey participants nor patients whose charts were reviewed received compensation of any kind.  Funding for this project was neither sought nor obtained. 
Protection of patient information.  No identifying patient data was collected and no patient charts were removed from the project site premises.  Data were stored in password-protected university cloud-based storage accessible only to the investigator and faculty. 
Instruments
	Description.  A 25-item mixed qualitative and quantitative survey was electronically distributed to employees.  Eight items were created by the investigator and included questions about age, level of formal education, job at the project facility, whether the respondent had received formal breastfeeding education, number of breastfeeding patients seen daily, and personal positive or negative connotations and experiences with both breastfeeding and formula feeding (see Appendix J).  The remaining 17 items of the survey included all 17 items of the Iowa Infant Feeding Attitude Scale (IIFAS), a survey originally designed to measure maternal attitude toward infant feeding choices (de la Mora, Russell, Dungy, Losch, & Dusdieker, 1999).  Each of the 17 items of the IIFAS was a statement about either breast- or formula feeding.  Each item was answered on a Likert-type scale from one (indicating strong disagreement) to five (indicating strong agreement).  Nine items portrayed breastfeeding more positively than formula-feeding and included statements such as “Breastfeeding increases mother-infant bonding” and “Babies fed breast milk are healthier than babies who are fed formula” (de la Mora et al., 1999). The remaining eight items portrayed formula feeding more positively than breastfeeding with statements including “Fathers feel left out if a mother breastfeeds” and “Formula feeding is the better choice if a mother plans to work outside the home” (de la Mora et al., 1999).  The items which portrayed formula feeding more positively were reverse-scored such that once the survey was complete, a higher score (maximum score 85) indicated strong positive attitude toward breastfeeding, while a lower score (minimum score 17) indicated strong positive attitude toward formula feeding (de la Mora et al., 1999). 
	IIFAS reliability and internal validity.  Creators of the IIFAS tested its internal consistency and validity in three United States studies involving mothers who had recently given birth (n = 125, n = 130, and n = 725, respectively) (de la Mora et al., 1999).  Between the three studies, the IIFAS was able to consistently predict both stated feeding choices and actual feeding behaviors.  Higher IIFAS scores reliably predicted positive self-reported attitudes toward breastfeeding, increased likelihood of breastfeeding an infant, and longer duration of either exclusive breastfeeding or combination feeding (de la Mora, 1999).  Internal consistency ranged from marginally acceptable in Study 3 (α = .68) to high in Studies 1 and 2 (α = .86 and .85, respectively) (de la Mora, 1999).  Authors attribute low internal consistency in Study 3 to the fact that this study involved only breastfeeding mothers and was intended to measure IIFAS scores against breastfeeding duration (de la Mora, 1999). 
IIFAS use in other settings and languages.  Since its creation, the IIFAS has been translated from English into Arabic, Chinese, Japanese, and Romanian, and has been validated in each of these languages as well as English (Charafeddine et al., 2016; de la Mora et al., 1999; Ho & McGrath, 2011; Inoue, Binns, Katsuki, & Ouchi, 2013; Lau, Htun, Lim, Ho-Lim, & Klainin-Yohas, 2016; Wallis et al., 2011).  Additionally, the IIFAS has been used to measure breastfeeding knowledge and attitudes in populations other than mothers, including men in the United States aged 21 to 44 years, childless college-educated African-American men and women, and Egyptian baccalaureate nursing students (Ahmed & el-Guindy, 2011; Jefferson, 2015; Van Wagenen, Magnusson, & Neiger, 2015).  Because the IIFAS had been used in multiple languages, cultures, and populations, and because it measured the domains relevant to  this project, the investigator deemed it appropriate for use in this setting. 
Methods
	Prior to initiation the investigator emailed an overview of the project’s aim to facility staff.  Included in the email was the consent paragraph required by the university institutional review board.  Employees were advised at this time that survey completion was voluntary, anonymous, unrelated to their employment, and that their individual answers would not be shared with their employer.  This email also contained a link to the survey to be completed and a password to access the survey in order to ensure that only project facility employees responded.  A consent paragraph identical to one sent in the email was also included in the body of the survey; consent was implied by continuing and/or completing the survey.  Access to the survey remained open for 10 days and was closed at midnight the night prior to the first staff educational session.  Employee answers were entered in a Microsoft Excel spreadsheet as they were received.  Data were later recoded and transferred into IBM SPSS version 22. 
After staff completed the first survey, three one-hour educational sessions were held on-site at the project facility to coincide with three consecutive monthly staff meetings on September 9, October 14, and December 9, 2016 (there was no November staff meeting due to a holiday).  Educational session topics included (in the order of dissemination): a) maternal and pediatric benefits of breastfeeding; b) normal newborn feeding behaviors; and c) troubleshooting breastfeeding problems; multiple levels of evidence support including these topics in any staff breastfeeding education (AAP, 2012; Friesen et al., 2015).  Sessions were designed by this investigator and carried out in collaboration between this investigator and the project facility’s WIC nutrition coordinator.  Information disseminated in these education sessions was drawn from Riordan and Wambach’s (2016) reference text Breastfeeding and Human Lactation, from other evidence-based articles and practice guidelines, and from recommendations for staff competencies from the facility agreement addenda and the United States Breastfeeding Committee (n.d.).  Immediately after completion of the final educational session, an email invitation and a link to the electronic survey were sent out to all staff members via e-mail to be completed a second time.  Content of the second survey was identical to that of the first except that respondent age was not collected in the second.
Concurrent with staff survey completion and educational sessions, postpartum WIC charts were reviewed at the health department under supervision from facility staff.  WIC charts (as opposed to maternity clinic charts) were selected for review because postpartum patients access the WIC office within days of delivery and the information was easier to capture than maternity or six-week postpartum clinic charts, as those patients are more easily lost to follow-up (N. Blanton, personal communication, April 6, 2016).  The first chart review (designated as Group 1) spanned the six full business weeks immediately prior to the educational sessions.  Because the first educational session was held on September 9, the six weeks spanned July 25 until September 2.  The purpose of the first chart review was to calculate the baseline percentage of mothers who were breastfeeding their babies at their first postpartum contact with the WIC office, which is known in the project facility as a Recertify Mother/Add Baby appointment.  
	A second group of WIC recipient charts (designated as Group 2) was reviewed, spanning a second six-week period after staff education was complete.  Group 2 chart reviews began on the first Monday following two full business weeks after the final staff education session and will continue until six full weeks have passed.  Because the final staff education occurred on December 9, the chart review for Group 2 spanned from December 26 until February 3.  
	Demographic data and some clinical information were collected from Groups 1 and 2 in order to identify any trends, while specific patient identifiers were removed.  Age and race/ethnicity were collected directly from chart demographic information.  Clinical information collected (if available) included presence or absence of maternal or infant conditions in which breastfeeding is contraindicated, whether the most recent pregnancy was a singleton or multiples, whether or not the mother had previous breastfeeding experience, and maternal self-reported infant feeding choice (Appendices K and L contain data collection tool and codes).  If the clinical information was unavailable, the corresponding space in the data collection tool was marked with a U.  
	Feeding choice was documented on the WIC intake form as “breastfeeding”, “breast and formula”, or “formula only.”  If the mother was breastfeeding, a second section of the chart indicated in a Yes/No format whether the mother was breastfeeding multiples; if this question was marked “yes”, then the mother was considered to have given birth to multiples.  Additionally, the mother was asked if she had previously breastfed and the answer was indicated in a Yes/No format.  
Each WIC chart included a medication and medical diagnosis list; if the mother had no conditions considered incompatible with breastfeeding by the WHO, she was considered to have no contraindications to breastfeeding.  If any question existed regarding a maternal medication’s compatibility with breastfeeding, the United States National Library of Medicine’s LactMed database was consulted for verification (www.nlm.nih.gov/news/lactmed).  If the database recommendations included discontinuation of breastfeeding during medication therapy, this was considered a contraindication according to WHO guidelines (2009a). 
Each chart was given a number on the data collection tool corresponding with the order in which it was reviewed; medical record numbers were not used.  Data were entered into IBM SPSS version 22 and stored in a password-protected university-based storage drive.  After chart review was complete, the investigator calculated percentages of mothers who chose to breastfeed, formula feed, or combination feed.  
Data Analysis 
	Employee surveys. IIFAS scores were calculated mathematically for each respondent, with each response on the Likert-type scale used in the instrument weighted such that a higher numerical answer on the scale represented a more positive attitude toward breastfeeding (de la Mora et al., 1999).  Individual item scores and group mean scores were computed mathematically using Microsoft Excel and compared before and after staff education sessions.  Responses from the second survey were compared with responses from the first in order to discover qualitative or quantitative shifts in attitude between completion of first and second surveys.  Missing data were excluded pairwise from mean score calculations.
	WIC chart reviews. Information was recoded numerically (Appendix M) and entered into IBM SPSS version 22 for analysis.  Descriptive statistics were obtained and Fisher’s exact test was performed to determine if infant feeding choice was associated with either age or race.  Percentages of patients using each feeding method (breast, formula, or combination) were calculated and compared before and after staff education. 




Chapter 4 – Results 
Introduction
	The primary clinical aim of this project was to determine what effect, if any, employee breastfeeding education would have upon employee attitudes toward and knowledge about breastfeeding.  To that end, three one-hour education sessions were held with clinical employees at the project facility, and an electronic version of the IIFAS was distributed to employees as a measure of any shift in attitude and/or knowledge.  The project’s secondary aim was to describe any changes in breastfeeding proportions among WIC participants before and after staff received education. 
Pre-intervention Results
	Employee surveys.  All staff were invited via email to participate in a voluntary survey to assess baseline attitudes toward and knowledge about breastfeeding.  Sample size calculations were performed using the total number of staff (76), a 95% confidence interval, and a 5% margin of error, resulting in a sample size of 64 needed for adequate power.   Out of 76 employees invited to the survey, 12 responded, resulting in a response rate of 17%.  An additional two employees’ responses were recorded after the designated cutoff point of midnight prior to the first educational session and were not counted in the analysis.  While the sample size was too small to generalize to all facility staff, full quantitative survey results are found in Tables 1, 2, and 3. 
Respondent background information. All respondents were 26 years of age or older.  More respondents (n = 4) were 46 to 54 years of age than any other reported category. Half of respondents (n = 6) held a bachelor’s degree and one-quarter held a master’s degree or higher.  Ten respondents reported having received breastfeeding education either during their formal education or during post-degree continuing education.  More respondents (n = 5) were employed in the WIC/Nutrition department than in any other; other departments represented include nurse practitioner/nurse midwife/physician’s assistant (category hereinafter referred to as “NP/CNM/PA”), registered nurses, social work, and clerical.  All but three respondents discussed breastfeeding with at least one patient during the work day; there were four respondents each for the categories of one to five patients and six to ten patients seen daily.  Full results of this portion of the survey are displayed in Table 1. 
Personal/family infant feeding experiences. Eight respondents (67%) were formula-fed as babies, while four were breastfed; one respondent was combination-fed.  Of those who were formula-fed as babies, four breastfed their own children, one of whom combination-fed.  Two respondents who were formula-fed also formula-fed their own children, while two the others indicated no feeding choice.  Of the four respondents who were breastfed as babies, two were exposed during childhood to other women breastfeeding their own children, as was one respondent who was formula-fed.  One respondent gave no response to this item. 
Iowa Infant Feeding Attitude Scale.  The mean IIFAS score was highest for WIC employees than for any other department.  Registered nurses’ group mean score was similar to --that of NP/CNM/PA respondents.  Means for social work and clerical employees were not calculated because each group had one respondent.  The mean IIFAS score for all respondents was 66.17 (SD = 10.82) (mean IIFAS scores by department in Table 2). 
Most scores for individual IIFAS items indicated positive attitude toward breastfeeding.  The statement which read “A mother who occasionally drinks alcohol should not breastfeed her baby,” had the lowest mean score (3.17) of all items and the most disagreement among respondents; five respondents agreed or strongly agreed, six disagreed or strongly disagreed, and one respondent was neutral.  The item with the highest mean score (4.58) was the statement “Breast milk is less expensive than formula”; nine respondents strongly agreed, two agreed, and one disagreed.  A tabulation of mean scores for selected items can be found in Table 3.
Perceptions of breastfeeding. All twelve respondents mentioned health benefits for mother, infant, or both as positive aspects of breastfeeding (Appendix N).  Health benefits mentioned included “fewer [infant] feeding issues”, strengthened infant immunity, decreased maternal cancer risk (n = 3), infant nutrition (n = 3), rapid maternal postpartum weight loss (n = 2), infant neurological development (n = 1), fewer ear infections (n = 1), and lower SIDS risk (n = 1).  A second theme was increased mother-infant bonding, stated by seven respondents.  Three cited the economic advantages of breastfeeding, stating that breastfeeding is free and formula is costly.  Two cited that breastfeeding is “natural” without giving additional detail.  
	Major themes in respondents’ negative perceptions of breastfeeding centered on health, convenience, and societal expectations of breastfeeding mothers (Appendix O).  Four cited health concerns with breastfeeding, including fear of pain with breastfeeding (n = 2), mother’s milk not containing an adequate supply or balance of nutrients (n = 1), the mother not following a healthy diet (n = 1), and maternal alcohol or drug use (n = 1).  Four respondents noted societal negative attitude toward public breastfeeding with statements such as “Lack of privacy/public places are not always conducive to or accepting of breastfeeding in public” and “[there is a] stigma attached to breastfeeding in public.”  Another respondent noted that family and friends’ opinions of breastfeeding are often negative.  Convenience was the second major concern, most notably due to the need for breastfeeding mothers to pump while separated from the infant.  One respondent noted the cost of breast pumps and another mentioned the inconvenience of pumping and storing breastmilk. One respondent stated that there were no perceived disadvantages to breastfeeding.  
Perceptions of formula feeding. Two positive themes, convenience and ease of feeding, emerged from the responses given (Appendix P).  Over half (n = 7) responded that convenience was a positive aspect of formula feeding; one respondent noted “convenience when using a babysitter” and “easier to go back to work” in their response, while the other respondents simply stated that convenience was a factor and gave no further information.  One respondent noted that “the mother will tell you it takes less time”, one cited the ease of finding the formula if a standard (i.e., non-specialty) formula is being used, and third responded that there is “no pain” associated with formula feeding.  One respondent responded that the mother has “freedom from collections [sic] of breastmilk when another person will be caring for [the] infant,” while another stated that formula can be “ready in public” instead of finding a place to breastfeed.  One respondent saw no positive aspects of formula feeding. 
Major negative themes revolved around cost and health or safety (Appendix Q). Four respondents mentioned cost as a disadvantage of formula feeding.  Four respondents recognized that formula is “less healthy than breastfeeding” and that the infant receives neither “antibodies to help with sickness” nor “brain development.”  Two respondents recognized production-related risks of commercially prepared formulas, stating that “foreign objects may be in formula” and that “recalls on formula products” may occur. Three respondents mentioned that “the baby could be allergic to formula” or otherwise mentioned formula intolerance.  Appendices N through Q list verbatim responses by employee role.  
	Baseline WIC chart reviews. Eighty charts representing patients accessing WIC for initial Recertify Mother/Add Baby appointments during the specified time frame for baseline analysis were reviewed.  Two charts were immediately excluded due to age under 18 years for a total of 78 charts from which data were collected.  One additional chart was excluded after review due to a maternal medication considered incompatible with breastfeeding, leaving 77 charts analyzed (WHO, 2009a).  
Most patients (70.1%) were between ages 18 and 29 years; only two were over 40.  Most were either Black/African-American (51.9%) or White/Caucasian (35.1%).  No patients were Native American nor Hawaiian/Pacific Islander, and no patients had given birth to twins or higher-order multiples.  
Information about whether patients had previously breastfed was unavailable or unknown in most cases (43.6%, n = 34).  Four patients (5.1%) had previously breastfed other infants and 19 (24.4%) had initiated breastfeeding with their most recent infant but had switched to exclusive formula feeding by the time they accessed WIC services.  This question did not apply to an additional 19 patients who had given birth to their first baby and never initiated breastfeeding. 	 Exclusive formula feeding (62.3%) accounted for the majority of patients at the initial WIC encounter.  Calculated mathematically, the proportion of women who were breastfeeding infants at the initial WIC visit either exclusively or in combination with formula was 37.7%.  Exclusive breastfeeding proportion was 13.0%, well below both previously available facility data as well as Healthy People 2020 benchmarks (P. Hamilton, personal communication, March 27, 2016; USDHHS, 2014).  
Fisher’s exact test (two-sided) demonstrated a moderately significant association between exclusive formula feeding and Black/African-American race (p = .036, Cramer’s V = .278).  No significant relationship was found between age and infant feeding choice (p = .824).

Staff Educational Sessions
	Session 1.  The first session was attended by 54 employees (P. Hamilton, personal communication, November 30, 2016).  Topics covered included AAP and WHO recommendations for breastfeeding, basic breast anatomy, the physiology of lactation, and the maternal and pediatric benefits of breastfeeding (Deloian et al., 2015; Pound et al., 2015).  Federal and state statutes regarding breastfeeding in public and breastfeeding promotion in the workplace were covered by the facility’s WIC coordinator.  Staff were engaged throughout the one-hour presentation and responded to presenter questions, such as being asked to name several maternal and pediatric benefits of breastfeeding.  At the end of the presentation, time was left over for questions and answers; staff asked questions about proper storage of pumped breastmilk and whether or not a mother should breastfeed her infant even though she (the mother) is malnourished.  The subject of donor milk arose during the presentation; during the question-and-answer period one staff member commented for clarification to her peers that human milk banks screen donors and pasteurize donated breast milk before disbursing it to recipients.  This is supported by literature, which states that while pasteurization removes some of breastmilk’s immunoprotective properties, many beneficial ingredients remain, and pasteurized breastmilk is still preferred by the WHO over formula for infant nutrition (Kim & Froh, 2012; Wambach & Riordan, 2016).
	Session 2. The second education session was attended by 58 employees (P. Hamilton, personal communication, November 30, 2016).  Content disseminated during this session included normal breastfeeding behavior with a focus on the newborn period, signs that the infant is receiving enough breastmilk, signs that the infant may require supplementation, and preferred methods of supplementation.  Staff asked questions and made comments throughout the session.  One staff member asked where a mother could obtain donor breast milk should she choose to use it for supplementation.  Another commented that in assessing newborn/infant output, staff should be aware that due to economic hardship caregivers may not change an infant’s diaper each time it is wet or soiled.  She further pointed out that such a scenario may lead to underestimation of infant output; in such a case, clarification with the caregiver would be crucial to ensure that undernutrition is recognized while avoiding unnecessary supplementation.  At the session’s end, employees were asked to informally answer questions that were directly related to the session’s learning objectives; all questions were answered correctly without investigator prompting. 
	Session 3. The final education session was attended by 44 employees (P. Hamilton, personal communication, December 12, 2016).  This session focused on contraindications to breastfeeding, medication use during breastfeeding, and how to troubleshoot common breastfeeding issues.  Maternal and pediatric contraindications to breastfeeding (Appendix A) were shared from the WHO.  Common breastfeeding issues covered included breast and nipple pain, infections, and decreased milk supply; causes as well as solutions for each issue were reviewed with staff.  Participants were shown pictures of infants at the breast and were asked to evaluate latch as a possible causes of nipple pain.  Staff response and participation were comparable to prior sessions; staff participated both voluntarily and when asked, and several participants asked questions at the end during a question-and-answer session.  Questions asked included whether or not a mother should breastfeed while taking chemotherapy, why some mothers discontinue breastfeeding at six weeks for no apparent reason, and asked for clarification on one of the pediatric contraindications to breastfeeding.  


Post-intervention Results
	Employee surveys. All staff were invited via email to participate in a second voluntary survey about breastfeeding knowledge and attitudes.  Out of 75 employees invited to the survey, 26 responded, resulting in a response rate of 35%.  One individual employed by the facility at the time of the first survey was no longer employed at the time of the second. Full quantitative survey results are found in Tables 1, 2, and 3. 
	Respondent background information. Respondent age was not asked in the second survey.  Most respondents held either a bachelor’s degree (n = 12) or master’s degree or higher (n = 3).  Nineteen respondents reported having received breastfeeding education either during their formal education or during post-degree continuing education.  More respondents (n = 8) were from the nursing department than any other; other departments represented include administration, social work, nutrition/WIC, clerical, and “other” (any position not specifically named elsewhere).  Nineteen respondents discussed breastfeeding with patients during the work day; of those, most (n = 14) discussed it with between one and five patients daily.  Full results of this portion of the survey are displayed in Table 1. 
	Personal/family infant feeding experiences. Most respondents (n = 16) were formula-fed as babies; three were breastfed and one was combination-fed.  Of those who were formula-fed as babies, most (n = 9) also exclusively formula-fed their own children.  Four respondents who were formula-fed combination-fed their own children.  Two respondents who were breastfed as babies chose to either breast- or combination-feed their own children, while one chose to formula-feed.  Of the respondents who answered this item, more (n = 8) were exposed to mothers nursing an infant during the respondent’s childhood than those who were not (n = 6).  Most of these respondents who as children saw other mothers nursing an infant, however, formula-fed their own children (n = 6).  It should be noted that responses were not forced and that not all respondents selected an answer for each personal experience (i.e., breast- or formula-fed as child, breast- or formula-fed own children, and did or did not see other women breastfeeding). 
Iowa Infant Feeding Attitude Scale.  The group mean IIFAS score was higher for clerical employees (68.67) than for any other department.  Group means for other employee types ranged from 54.50 to 68.00. The mean IIFAS score for all respondents was 65.85 (SD = 7.95).  A breakdown of IIFAS scores by department can be found in Table 2.  
As was the case in the first employee survey, most mean scores for individual IIFAS items indicated positive attitude toward breastfeeding.  The statement which read “Mothers who formula-feed miss out on one of the great joys of motherhood” had the lowest mean score (2.81) of all items, indicating overall disagreement with the item.  As was the case with Survey 1, the item with the highest mean score (4.73) was the statement “Breast milk is less expensive than formula”; of 26 respondents, 22 indicated strong agreement with this.  A tabulation of mean scores for selected items can be found in Table 3.
Perceptions of breastfeeding. Out of 26 respondents, 23 mentioned health benefits for mother, infant, or both (Appendix N).  Health benefits mentioned included breastmilk being “more digestible than formula”, strengthened infant immunity via “immunoglobulin protection for baby”, decreased maternal or pediatric cancer risk (n = 2), infant nutrition (n = 7), fewer infant gastrointestinal issues (n = 6), rapid maternal postpartum weight loss (n = 5), fewer ear infections (n = 1).  Contraceptive effect and lower incidence of postpartum mood disorders were also mentioned (n = 2).  A second theme was increased mother-infant bonding, stated by 16 respondents.  Eleven cited the economic advantages of breastfeeding, stating that breastfeeding is free and formula is costly.  Ten believed that breastfeeding is more convenient for a variety of reasons, including “no bottles to wash or clean,” and that breastmilk is “always available.”  Nine stated that breastfeeding is “best,” “healthier,” or has long-term benefit without giving additional detail.  One respondent gave no answer. 
	Major themes in respondents’ negative perceptions of breastfeeding centered on health, convenience, and societal expectations of breastfeeding mothers (Appendix O).  Twelve responses cited health concerns with breastfeeding, including pain or fear of pain with breastfeeding (n = 4), nipple or supply issues (n = 4), breastfeeding mothers not getting enough rest (n = 2), and maternal use of medications or drugs incompatible with breastfeeding (n = 2).  Nine responses noted societal difficulties related to breastfeeding with statements such as “some people or businesses may not be receptive [to public breastfeeding]” and that breastfeeding can be “difficult for working moms.”  Convenience was a third major concern, most notably due to the increased maternal time burden and frequent infant feeding.  Six respondents stated that there were no perceived disadvantages to breastfeeding.  
Perceptions of formula feeding. Major positive perceptions of formula include shared feeding responsibility (n = 13) and convenience (n = 10) (Appendix P).  Over one quarter of responses (n = 7) perceived that formula makes separating mother and infant easier, whether to go back to work or to allow for maternal respite.  Other individual responses cited formula’s role when breastfeeding is medically contraindicated, reassurance that the infant is receiving adequate nutrition, and mothers not experiencing pain or other issues that arise during lactation. 
Major negative themes revolved around cost, health risks, and inconvenience (Appendix Q).  Eleven respondents mentioned cost as a disadvantage of formula feeding; another respondent specifically mentioned that formula is “wasteful if not prepared correctly.”  Nine respondents noted formula intolerance or increased risk of other gastrointestinal difficulties.  Six respondents recognized that formula does not “have the antibodies breastmilk has”, and an additional six mentioned that formula preparation and bottle maintenance are time-consuming tasks.  Other responses given include obesity risk (n = 2), the “artificial chemicals” contained in formula (n = 2), difficulty involved in procuring specialty formulas (n =1), and infant burn risk secondary to improper formula warming practices (n = 1). 
	WIC patient chart reviews. Sixty-eight charts representing patients accessing WIC for initial Recertify Mother/Add Baby appointments during the specified time frame for post-intervention analysis were reviewed.  One chart was immediately excluded due to age under 18 years for a total of 67 charts from which data were collected.  Four additional charts were excluded from post-review breastfeeding proportion calculation due to twin births.  
Most patients (72.1%) were between ages 18 and 29 years; only one was over 40.  Most were either Black/African-American (53.7%) or White/Caucasian (26.9%).  No patients were Asian.  No patients in this cohort had any known contraindications to breastfeeding. 
Information about whether patients had previously breastfed was unavailable or unknown in most cases (34.9%, n = 22).  Six patients (9.5%) had previously breastfed other infants and 14 (22.2%) had initiated breastfeeding with their most recent infant but had switched to exclusive formula feeding by the time they accessed WIC services.  This question did not apply to an additional 17 patients who had given birth to their first baby and never initiated breastfeeding. 	 As was the case with group 1, exclusive formula feeding (63.5%) accounted for the majority of patients at the initial WIC encounter.  The proportion of women who were breastfeeding their infants at the initial WIC visit either exclusively or in combination with formula was 36.4%.  Exclusive breastfeeding proportion was 4.7%, well below that of group 1 as well as Healthy People 2020 benchmarks (USDHHS, 2014).  
As with Group 1, Fisher’s exact test (two-sided) demonstrated a significant association between exclusive formula feeding and race (p = .002), with Black/African-American race being most strongly associated with formula-feeding (Cramer’s V = .383).  No significant relationship was found between age and infant feeding choice (p = .087).

















Chapter 5 – Discussion
Introduction 
	There was minimal change in staff IIFAS mean scores on individual items as well as overall means before and after staff education, though most individual item mean and overall mean scores indicated positive attitude toward breastfeeding.  Mean score for nurses increased after staff education, while WIC employees’ group mean decreased.   Chart reviews of WIC participants found that a markedly lower percentage of women were exclusively breastfeeding after staff education than before, while the total percentage of women doing any breastfeeding (exclusive or combination) was less than 2% lower. 
Pre-intervention Results
Employee Surveys.  Response rate for Survey 1 was 17%, which was lower than desired but not uncommon for anonymous surveys.  Owing to the small sample size, generalizability to all facility staff was limited at best.  The investigator believes that the response rate would have been higher had the opportunity been available to present the project face-to-face prior to sending out the survey, as staff would have been able meet the investigator and ask questions or receive clarification as needed. 
While the IIFAS creators designated no cut point indicating a definite positive attitude toward breastfeeding, the overall mean score was 66.17.  Given that a higher score indicates more positivity toward breastfeeding, the overall mean is higher than 54, the halfway point between minimum (17) and maximum (85) possible IIFAS scores, (de la Mora et al., 1999).  The investigator feels it is reasonable to infer that staff attitudes toward breastfeeding are generally positive, as there were only two IIFAS scores below 54.  However, since the survey was voluntary, a high number of breastfeeding-positive IIFAS scores may represent a self-selection bias; that is, staff who already felt positively toward breastfeeding would be more likely to complete a survey about breastfeeding attitudes and knowledge.  Furthermore, a positive attitude cannot be extrapolated to mean competency in assisting breastfeeding mothers (Ahmed & el-Guindy, 2011). 
More staff from WIC completed the first survey than from any other department; because one stated goal of WIC is promotion of optimal infant nutrition, it is possible that these employees had a greater baseline interest in infant feeding practices (USDA, 2015).  Interestingly, mean IIFAS scores were also higher among WIC staff (M = 76.2) than among other respondent groups such as registered nurses (M = 57.0) and nurse practitioners/nurse midwives/physician’s assistants (M = 57.5).  This is likely explainable in part by higher number of respondents as well as increased exposure to breastfeeding information due to the nature of their occupation.  While the nurses’ and medical providers’ mean scores were above the halfway mark between minimum and maximum IIFAS scores, they were markedly lower than that of WIC staff, despite all but one clinical staff member having received breastfeeding education at some point pre- or post-licensure.  The author believes this bolsters the case for regular ongoing breastfeeding education for any staff having contact with pregnant or lactating women as recommended by the USBC (n.d.) and the WHO (2009b).
	WIC Chart Reviews 
	By the time of their initial postpartum WIC appointment, 12.5% of mothers at the project facility were exclusively breastfeeding their infants; an additional 23.8% were combination-feeding.  The investigator summed these percentages to arrive at an overall breastfeeding rate of 36.3%, which falls well below the Healthy People 2020 goal of 81.9% of infants who are ever breastfed as well as most recent North Carolina figures for “any breastfeeding” (77%) reported by Healthy People 2020 (USDHHS, 2014).  An additional 23.8% of patients (n = 19) had initiated breastfeeding after giving birth but switched to exclusive formula-feeding by the time they accessed WIC services.  Combining this number with the percentage of patients still breastfeeding at the time of first WIC access, the percentage of any breastfeeding climbs to 59.8%, which still falls short of both the state average and national targets.  While there were no data with which to compare mothers not participating in WIC, the chart review data were consistent with other evidence from physician surveys and population studies that found suboptimal breastfeeding practices and rates among WIC participants nationwide (Chertok et al., 2011; Johnson et al., 2013; Queenan et al., 2012).  
	While breastfeeding is considered worldwide to be the standard for infant feeding, a mother’s individual choice to breastfeed has been demonstrated by evidence to be multifactorial.  The investigator suspects that such was the case at the project facility, where patients come from a variety of ethnicities, national origins, socioeconomic statuses, religious backgrounds, and family systems.  While healthcare provider support is instrumental in informing women’s infant feeding choices, the aforementioned sociocultural influences will also play a major role in breastfeeding initiation, exclusivity, and duration (Besore, 2014; Brand et al., 2011; Bueno-Gutierrez & Chantry, Cottrell & Detman, 2013; Fornasaro-Donahue, Tovar, Sebelia, & Greene, 2014; Helps & Barclay, 2014; McFadden et al., 2012; Radzyminski & Callister, 2016).  The investigator believes the low baseline breastfeeding proportion to be a function of patient background and cultural influence as well as inadequate healthcare provider support. 
Education Sessions 
	While staff education sessions were originally intended to be the intervention and not a subject for discussion, the investigator felt it reasonable to discuss them briefly in this section after observing staff response.  These educational sessions were intended to be a part of the external variables in the milieu acting upon WIC participants to influence behavior as theorized by Nola Pender (Pender et al., 2014).  Staff participated in each session, most doing so enthusiastically.  Questions were asked which reflected the presentation content, as well as several which were only tangentially related to the presentation but demonstrated that the employee had synthesized information disseminated therein.  Because the surveys were anonymized, the investigator has no way of knowing with certainty whether the most enthusiastic participants were those who also completed surveys, but the investigator believes this to be a reasonable inference.  The overall impression received from these sessions was that health department staff desired evidence-based information and planned to incorporate it into their practice, but lacked breastfeeding knowledge and/or awareness of credible evidence sources.  During one session, employees were asked if antidepressant use was compatible with breastfeeding, and many employees stated that it was not, demonstra-ting a knowledge gap.  Despite this, staff demonstrated enthusiasm during each session; several employees were observed taking notes, especially when discussing methods for assessing infant nutrition and resources such as the LactMed database for medication-lactation compatibility.  Generally speaking, the information was received positively and several individuals commented after each presentation that they enjoyed the content, had learned new information, and would incorporate the new information into their practice thereinafter. 
Post-Intervention
	Employee surveys. Response rate for the second employee survey was 35%, which was more than double that of the first, and better represented the larger staff population.  Staff had by this time met and established a relationship with the investigator, which may have influenced response rate.  The overall mean IIFAS score was 65.44, which is less than one point lower than the first survey, demonstrating no significant change in overall breastfeeding attitudes.  A higher IIFAS score indicated more positivity toward breastfeeding; total mean score was higher than 54, the halfway point between minimum and maximum possible scores (de la Mora et al., 1999).  The investigator feels it is reasonable to infer that staff attitudes toward breastfeeding were generally positive, as there were only three out of 26 IIFAS scores at or below 54.  However, as with the first staff survey, a high number of breastfeeding-positive IIFAS scores may have represented a self-selection bias; that is, staff who already felt positively toward breastfeeding would have been more likely to complete the survey.  Furthermore, demonstrated positive attitude toward breastfeeding cannot be used as a proxy measure for capability in assisting breastfeeding mothers (Ahmed & el-Guindy, 2011; de Ponti et al., 2015).  Ward and Byrne concur, stating that “breastfeeding knowledge, not attitudes – is more predictive of support” (2011, p. 390). 
More registered nurses (n = 8) completed the second survey than from any other department, in contrast with the first survey in which more WIC staff responded.  For the second survey, mean IIFAS scores by employee type were highest among clerical staff (n = 3, group mean 68.67).  WIC employees, who had the highest group mean (72.00) in the first survey, had the second-lowest group mean (64.60) in the second survey; this may represent a regression to the true mean, as the Survey 1 WIC group mean may have been artificially elevated due to a self-selection bias and the small sample size.  
In contrast, the nurses’ group mean rose from 57.50 to 66.25 between Surveys 1 and 2.  Whether this change represents information absorbed during the education sessions or is a regression to the mean as a result of better representation in Survey 2 is unclear, though the investigator believes the latter.  These two groups were the only groups with multiple respondents in both surveys and thus able to be compared.  
Mean scores for individual IIFAS items did not increase across all items in Survey 2; in fact, 10 of 17 mean item scores were higher in Survey 1 than Survey 2, though for five items this difference was five one-hundredths of one point or less.  This investigator believes the difference is due to higher response rate and that Survey 2 is more representative of actual group attitudes than Survey 1.  Of the items whose overall means were higher in Survey 1, the score difference was greatest for IIFAS Item 7, which reads “Mothers who formula-feed miss one of the great joys of motherhood.”  The overall mean score for this item in Survey 1 (3.75) indicates a stronger positive attitude toward breastfeeding than the same item score in Survey 2 (2.81).  Of the items whose overall means were higher in Survey 2, the score difference was greatest for IIFAS item 17, which reads “A mother who occasionally drinks alcohol should not breastfeed her baby.”  This item was reverse-scored such that the overall mean score for this item in Survey 1 (3.17) indicates a less positive attitude than in Survey 2 (mean item score 3.58).  The investigator found this result particularly interesting in light of educational session content.  Topics covered in the third session included drug and alcohol use while breastfeeding, specifically that occasional alcohol use is not considered an absolute contraindication to breastfeeding (Wambach & Riordan, 2016).  
Drawing meaningful comparisons between groups was difficult due to respondent anonymity in combination with the low response rate for Survey 1.  The differences in group, item, and overall mean scores may represent actual change in attitude or a regression to the mean owing to a larger response rate for the second survey.  Despite this, evidence suggests that regular ongoing breastfeeding education for any staff having contact with pregnant or lactating women is beneficial for healthcare professionals and patients alike. 
	WIC Chart Reviews. Total number of charts reviewed in Group 2 was less than that of Group 1, which was anticipated due to clinic holiday closings between December 2016 and February 2017.  Black/African-American patients comprised over half the patients in groups 1 and 2, despite comprising less than 40% of the county population as measured in the 2010 census (United States Census Bureau, n.d.).  
	As was the case with the baseline (Group 1) chart review, exclusive breastfeeding proportion fell far below prior facility data as well as national targets; in this case, the proportion of exclusively breastfeeding mothers was lower than in the baseline group.  This is believed to be at least partially due to exclusion several patients (n = 3) on the basis of having given birth to twins, although a fourth patient with twins was exclusively formula-feeding.  Any breastfeeding (exclusive and combination-feeding) proportions were also lower in Group 2 than in Group 1; this difference was small (36.4% versus 37.7%), but it differed from the original hypothesis that the proportion of breastfeeding mothers would be higher in Group 2.  
	One explanation for the decrease and minimal change in breastfeeding proportions is that, as was found in other literature, a woman’s choice to breastfeed is multifactorial.  While pre- and post-licensure breastfeeding education for healthcare professionals is considered best practice by global and United States-based breastfeeding promotion organizations, healthcare provider input is one of many factors a woman takes into account when initiating or continuing breastfeeding (Brown et al., 2011; Fornasaro-Donahue et al., 2014; Grawey et al., 2013; Ingram et al., 2011; Radyminski & Callister, 2016; Rollins et al., 2016; UNICEF, n.d.; USBC, n.d. USDHHS, 2011).  In some literature, breastfeeding-positive healthcare provider advice either increased a woman’s likelihood of breastfeeding initiation or increased breastfeeding exclusivity or duration, which this investigator hypothesized would occur as a result of increased knowledge and positivity post-intervention (Ben Natan et al., 2015; Odom et al., 2016; Ramakrishnan et al., 2014).  However, family, culture, and society also weigh heavily in women’s decisions, and in some situations women place a higher priority on advice from these entities than from healthcare providers (Nankumbi & Muliira, 2015; Radwan & Sapsford, 2016; Sencan et al., 2013; Twamley et al., 2010; Varela Ruiz et al., 2011).  It is plausible that some women who elected not to breastfeed did so for reasons unrelated to healthcare provider input. 
	Additionally, the effect of staff education upon patient breastfeeding practices has in some literature been shown to be dose-dependent.  More extensive staff breastfeeding education translated to increased staff knowledge as well as increased breastfeeding initiation, exclusivity, and duration among patients with whom the staff had contact (Ingram et al., 2011; Li et al., 2014).  The possibility should be considered that three hours of education as performed in this project was not sufficient to significantly broaden facility staff’s knowledge base, despite this being successful in other research (Li et al., 2014; Srinivasan et al., 2014). 
	One phenomenon which the investigator did not anticipate was early breastfeeding cessation in large proportions.  In both groups, over 20% of women who were exclusively formula-feeding when they accessed WIC services had initiated breastfeeding either exclusively or in combination with formula upon giving birth.  This is phenomenon has been described in the literature and observed in the investigator’s own clinical experience, but the large proportions in this project were unexpected (Bueno-Gutierrez & Chantry, 2015; Kanhadilok & McGrath, 2015; Varela Ruiz et al., 2011).  While the reasons for early breastfeeding cessation were not part of the data collected for this project, it is reasonable to believe based on literature and clinical experience that for at least some WIC participants, individual or family concerns about pain, modesty, milk supply, or return to work were represented among these WIC participants’ reasons for discontinuation (Brown et al., 2011; Karanci & Yenal, 2011; McFadden et al., Odom et al., 2016; Robinson & VandeVusse, 2011). 
Strengths, Limitations, and Implications
	Strengths
	Setting. Pre-implementation data demonstrated that most facility WIC participants did not breastfeed their infants at all, and even fewer did so exclusively.  Additionally, conversations with facility contacts revealed the need for breastfeeding education and knowledge as an opportunity for employee growth.  Thus, the project facility was the ideal setting for a project whose stated aim was to increase staff knowledge base and, secondarily, of increasing the proportion of women who choose to breastfeed.  
	Education sessions. Educational sessions were designed according to the educational recommendations of the AAP, the WHO, and the United States Breastfeeding Committee, ensuring that session content was based on sound evidence.  Evidence presented, unless seminal work or research, was five or fewer years old in order to ensure its relevance for current practice.  Educational session content was sent to an expert in the field to be reviewed for content and accuracy prior to implementation and was reviewed for relevance to facility needs by the WIC coordinator.  Each session contained as much content as possible in order to ensure efficient use of the one-hour limit for each session.  General staff response was enthusiastic, staff voluntarily answered questions, and positive feedback was received from individual employees after each session.  From a logistical standpoint, the sessions were held in conjunction with facility staff meetings to facilitate employee attendance and reduce extraneous travel.  
Limitations
Topic. Breastfeeding is a comprehensive topic that cannot be fully developed nor taught in the span of three one-hour educational sessions.  Project educational session content was limited to coverage of basic breastfeeding knowledge for healthcare providers serving pregnant and lactating women.  However, because best available evidence supported the efficacy of shorter educational sessions in improving staff knowledge about and attitudes toward breastfeeding, this project marked a reasonable starting point for further staff education at the project facility (Srinivasan et al., 2014; Ward & Byrne, 2011).  
	Data collection.  The investigator-created portion of the staff survey presupposed a female audience and did not allow for the possibility of male respondents when addressing infant feeding choices.  Had male respondents been taken into account, response choices would have reflected gender neutrality.  Employee surveys were completely anonymized, which weakened meaningful comparisons of pre- and post-education IIFAS scores.  Patient chart reviews did not include a space for noting infant age at initial WIC certification appointment; some mothers initiated breastfeeding at birth but ceased before accessing WIC services, which may have artificially altered breastfeeding proportion.  This is supported by literature; WIC participation has been associated not only with choosing exclusive formula feeding from birth, but also with early breastfeeding cessation (Brand, Kothari, & Stark, 2011; Johnson et al., 2013, Queenan et al., 2012). 
	Sample size.  Small staff sample size (n = 12 in survey 1, n = 26 in survey 2) marked a third limitation.  Originally, the investigator had planned to be present at a staff meeting prior to implementation to present the project and allow staff opportunities to ask questions and receive clarification.  However, due to the timing of institutional review board approval in combination with timing of facility staff meetings, this did not occur; the investigator believes the response rate would have been higher had staff been allowed to meet the investigator and ask questions about the project.  Response rate for the second survey was more than double that of the first, which bears out this assertion.  Whether findings from this project can be generalized to staff in other health departments or healthcare facilities is unknown.  Future quality improvement initiatives might include similar projects at other health departments to determine whether this project’s results are generalizable to a larger population of public health providers.
Similarly, patient chart review limitations included a geographically and numerically small sample size (n = 77 for Group 1, n = 67 for Group 2).  Owing to individual, regional, and cultural differences between groups, any change in staff attitude or knowledge about breastfeeding may affected different populations differently (Pender et al. 2014).  Further research and replication is necessary in order to determine the extent of this project’s generalizability to other patient groups. 
Time constraints.  Patient chart reviews spanned WIC visits for six weeks prior to initiation of staff education sessions and six weeks after completion.  Ideal further research might include chart reviews spanning three or more months before and after staff education; such an increase would augment patient sample size and allow a more reliable representation of patients’ infant feeding choices.  Similarly, the investigator anticipates that allowing more time to pass between completion of staff educational sessions and the beginning of the second chart review would yield greater benefit.  Because the investigator hypothesized for this project that staff would have a more positive attitude toward breastfeeding after receiving education, an increased time span between final staff education session and initiation of the Group 2 chart reviews would allow more time for staff to disseminate evidence-based breastfeeding information to pregnant and lactating women.  Such a scenario would likely have a more pronounced effect upon the proportion of postpartum women who choose to breastfeed their infants.  Future research might include describing the longevity of any staff knowledge retention or shift in attitudes after receiving education, as conflicting evidence exists regarding long-term knowledge retention after continuing breastfeeding education (Srinivasan et al., 2014; Ward & Byrne, 2011). 
	Systems and documentation.  Multiple patient charts had missing information such as previous breastfeeding experience with another child.  Previous breastfeeding experience was noted in formula-feeding mothers, but only applied to the most recent birth, not to all previous ones.  Additionally, it is possible that contraindications to breastfeeding existed which were not documented, though the investigator assumed the chart documentation to be complete and accurate.  Finally, the project facility had recently transitioned to a new electronic health record in which information prior to 2014 was not entered, which may cause skewed data, though without access to prior data the direction of the skew would be difficult to ascertain. 
	Practice and research implications. 
	Expanded employee breastfeeding education. Prior research points to a dose-dependent relationship between staff breastfeeding education and patient breastfeeding outcomes.  Guidelines for best practice support expanding upon groundwork laid in sessions such as these and providing ongoing breastfeeding education to any employees who have contact with pregnant and lactating women, representing an external influence in health behaviors as part of Pender’s theory of health promotion (Pender et al., 2014; United States Breastfeeding Committee, [USBC], n.d.).  Thus, while three hours of staff breastfeeding education marked a reasonable starting point at this facility, there is ample reason to believe that more education hours would translate into greater benefit to employees in the form of a broadened knowledge base and greater benefit to WIC participants in the form of broader breastfeeding support.  Considering the minimal difference in breastfeeding proportions between chart review groups 1 and 2, data from this project could be used to justify higher budgetary allocations for expanded breastfeeding staff education and patient support programs in the future in hopes of increasing the proportion of women who breastfeed their infants.  Communication with project facility staff indicate that such an endeavor is already underway; all staff in the WIC department will soon be required to complete a four month breastfeeding support training course with competency testing upon completion (N. Blanton, personal communication, February 24, 2017). 
	Early postpartum breastfeeding support. Data from patient groups before and after staff received education indicated that well over half of all mothers initiated breastfeeding but almost half of those who initiated breastfeeding were no longer doing so by the time they accessed WIC services.  In each group more than one-fifth of all mothers (24.4% of group 1, 22.2% of group 2) breastfed their infants while in the hospital after giving birth.  In the section of each WIC chart where infant feeding choice was recorded, each formula-feeding mother was asked if she had initiated breastfeeding when she gave birth; if she answered yes, there was space in the chart to indicate breastfeeding duration as well as reason for discontinuation.  While these responses were not collected as part of the project, future research might build upon the early cessation findings to ascertain the most common causes of breastfeeding cessation and work to develop or expand community breastfeeding support for mothers in order to decrease attrition.  Prior research points to the importance of support for breastfeeding in the first several postpartum weeks while breastfeeding is being established and during which mothers may need more intensive support and help troubleshooting problems from healthcare providers (McLelland et al., 2014).  This is supported by findings from Robinson and VandeVusse (2011), whose qualitative research with African-American mothers found that those who stopped breastfeeding before three months reported needing “ongoing encouragement from providers and family members during the postpartum period” (p. 327). 
	Multidisciplinary community breastfeeding support. Recent conversations with project facility staff indicate that plans are underway to increase community breastfeeding promotion from a variety of sources, including local obstetric and pediatric outpatient offices as well as two hospitals in the county catchment area (N. Blanton, personal communication, February 24, 2017).  Additional funding was received for the facility to hire a peer counselor with personal breastfeeding experience who can serve as a role model and source of evidence-based information for breastfeeding mothers (N. Blanton, personal communication, February 24, 2017).  Peer counseling, especially in the African-American community, has been demonstrated to increase breastfeeding initiation, exclusivity, and duration among WIC participants, and personal breastfeeding experience has been demonstrated to increase clinical advocacy for breastfeeding promotion (Chapman & Perez-Escamilla, 2012; Robinson, VandeVusse, & Foster, 2016; Sattari et al., 2013).  
	In addition to the aforementioned items, initiatives at the project facility include formation of a local breastfeeding alliance group including local hospitals and physician practices that meets on a regular basis to render support to breastfeeding mothers in attendance as well as any family members wishing to attend (N. Blanton, personal communication, February 24, 2017).  The project facility also keeps supplies which may be useful to a breastfeeding mother, nipple shields, and nursing pads, and high-quality electric breast pumps.  WIC staff discuss North Carolina law with pregnant and breastfeeding mothers in order to make them aware that current state statutes support mothers who wish to breastfeed in public (N. Blanton, personal communication, February 24, 2017).  Given that the decision to initiate or discontinue breastfeeding is multifactorial, a multidisciplinary approach that includes family support and outreach will be crucial to increasing WIC participants’ breastfeeding initiation, exclusivity, and duration.  With knowledge gained from the findings from this project, facility staff will hopefully have increased awareness that early postpartum breastfeeding support is critical for patient achievement of breastfeeding goals.  
Lessons Learned
	Literature search and review. A primary lesson learned from this project was the importance of a well-organized literature search.  Organization and record-keeping is of utmost importance in a literature review and was a struggle for the duration of the project.  However, subsequent research will be much less difficult thanks to firsthand knowledge of the requirements of a successful literature search.
	Survey design. To perform a paired t-test, a respondent identification method needs to be in place; while actual respondent identity was obviously not an option, survey software allowed for each respondent to be randomly assigned an identity to be used for response tracking.  Such a mechanism would have allowed for more meaningful comparison of mean IIFAS scores.  In any future surveys in which multiple measures will be taken from the same group, a mechanism to will be in place to track respondents for pre- and post-test comparisons while also protecting their identities. 
	Flexibility. Plans rarely proceed as expected, as evidenced by the vast difference between the original project proposal and what was actually implemented; additionally, the project timeline was revised multiple times to reflect project and facility needs.  For example, the investigator originally planned to present the project at a staff meeting and explain the purpose of the survey to be sent out, but a combination of timing of institutional review board approval and staff meeting scheduling rendered this unworkable.  Instead, the investigator sent an email to staff stating the purpose of the project and survey; these circumstances were less than ideal but could not be changed.  Several other minor changes (none affecting patient or staff data) had to be made due to unforeseen weather circumstances as well as facility closings about which the investigator was previously unaware and which altered the project implementation schedule.  Learning to adapt quickly to these changes became a matter of survival. 
	Interprofessional collaboration. Project implementation at the facility of record was chosen due to a prior shadowing experience with the director of nursing (DON).  When project and site selection became necessary, knowledge of this site and prior connection with this individual was crucial to smooth project implementation.  Both the DON and the site’s WIC Coordinator were key players in distributing information and serving as liaisons between the investigator and facility staff.  By the project’s end, relationships with these individuals had moved from professional but distant courtesy to warm collegiality.  
Conclusion 
	This project sought to improve quality of care by implementing change toward best practices and breastfeeding promotion.  While there were limitations present, it marked a reasonable starting point for supporting both staff and patient needs at the project facility.  While breastfeeding benefits mothers and infants across cultures and socioeconomic strata, many facilities do not promote evidence-based breastfeeding practices despite local, state, national, and global recommendations.  Staff at the project facility demonstrated overall positive attitude toward breastfeeding as measured in survey scores and observation during educational sessions, but as has been demonstrated in prior literature this positive attitude did not correlate strongly with actual knowledge about breastfeeding (Ahmed & el-Guindy, 2011; Bozzette & Posner, 2012).  Prior to initiating staff education, facility breastfeeding proportions fell well below national Healthy People 2020 targets (USDHHS, 2014).  At the end of three one-hour educational sessions, neither employee attitude and knowledge scores nor facility breastfeeding proportions were increased, despite evidence in literature supporting the original hypotheses.  The original hypotheses were not supported by project findings, but the investigator believes this to be related to project design flaws rather than incorrect hypotheses.  Based on available evidence, the investigator believes that if continued efforts are made to render quality staff education and multilevel patient breastfeeding support, the health of mothers and infants in the county will improve as breastfeeding proportions rise.  
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Table 1
Characteristics of Survey Respondents
	Survey Item
	Survey 1
N = 12
	Survey 2
N = 26

	Age in years
    26 – 35  
    36 – 45  
    46-54
    ≥ 55
	
3
2
4
3
	





	Highest education level
    Master’s or higher
    Bachelor’s 
    Associate’s
    High school diploma
	
3
6
2
1
	
3
12
6
5

	Breastfeeding education
    Yes
    No
	
10
2
	
19
7

	Role at facility
    Administrative
    Clerical
    Nutrition/WIC
    NP/CNM/PA
    Registered nurse
    Social Work
    Other
# patients daily discussing BF
    None
    1-5
    6-10 
    11-15
	
0
1
5
2
3
1
0

3
4
4
1
	
3
3
5
0
8
5
2

6
14
4
1


Note: Age not asked in Survey 2.
Table 2
Mean IIFAS Scores by Department 
	Facility Role 
	Survey 1 
	Survey 2

	Administration
Clerical
Nutrition/WIC
	No responses
N/A
76.20
	68.00
68.67
64.60

	NP/CNM/PA
	57.50
	No responses

	RN
Social Work
	57.00
N/A
	66.75
67.20

	All respondents
	66.71
	65.85


Note: Clerical and social work respondents were the only respondents for their department in Survey 1, rendering a mean score impossible. Their Survey 1 scores are only reflected in the total mean for all respondents. 













Table 3 
Mean IIFAS Scores for Selected Items 
	IIFAS Item 
	Survey 1
M (SD)
	Survey 2
M 

	- The nutritional benefits of breastfeeding only last until the baby is weaned from breast milk.
- Formula-feeding is more convenient than breastfeeding.
- Breastfeeding increases mother-infant bonding.
- Breastmilk is lacking in iron.
- Women should not breastfeed in public places such as restaurants.
- Babies fed breast milk are healthier than babies who are fed formula. 
	
4.50 

3.25 

4.25 
4.25 

4.36 

4.0 
	
4.46

3.65

4.65
4.16

4.38

3.56

	- Breast milk is the ideal food for babies.
- Breast milk is more easily digested than formula.
- Formula is as healthy for an infant as breast milk.
- Breastfeeding is more convenient than formula feeding. 
- A mother who occasionally drinks alcohol should not breastfeed her baby.
	4.50

4.42

3.75 

3.33 

3.17 


	4.46

4.44

3.35

3.65

3.58







Table 4
Characteristics of WIC Participants at Initial Postpartum WIC Certification Visit 
	
	Group 1 
N = 77
n (%)
	Group 2 
N = 67 
n (%)
	

	Age in Years 
  19-29
  30-39
  40-49
	
54 (70.1)
21 (27.3)
2   (2.6)
	
49 (72.1)
17 (25.0)
1 (1.5)
	

	Race/ethnicity
  Asian
  Black/African-    American
  Hispanic/Latino
  White/Caucasian
  Native American             
	
3   (3.9)

40 (51.9)
8   (10.4)
27 (35.1)
0 (0)
	
0 (0)

36 (53.7)
12 (17.0)
18 (26.9)
1 (1.5)
	

	Infant Feeding Choice*
  Exclusive breast
  Combination
  Exclusive formula
	
10 (13.0)
19 (24.7)
47 (62.3)
	
2 (4.7)
20 (31.7)
40 (63.5)
	

	Prior breastfeeding?*
  Yes
  No
  Unknown/unavailable
  Yes this baby, now FF
  First baby, never BF
	
4   (5.2)
1   (1.3)
34 (44.2)
19 (24.7)
19 (24.7)

	
6 (9.5) 
4 (6.3)
22 (34.9) 
14 (22.2) 
17 (27)
	


Notes: Abbreviations: “FF” = Formula feeding; “BF” = Breastfed; * - n = 63 (four sets of twins excluded)

Appendix A – Contraindications to Breastfeeding as Defined by the World Health Organization 
(2009a)
Absolute pediatric contraindications to breastfeeding: 
· Classic galactosemia
· Maple syrup urine disease
· Phenylketonuria
Maternal situations that justify the permanent use of breastmilk alternatives:
· HIV-positive status
Maternal conditions that justify use of breastmilk alternatives temporarily or under certain conditions: 
· Herpes Simplex Virus -1 (HSV-1) with active lesions on the breast that will come into contact with the infant’s mouth
· Use of medications including: cytotoxic chemotherapy, radioactive I-131, some antiepileptics and psychiatric medications that may cause excessive sedation, iodine or iodophor use on the breasts
Maternal conditions in which breastfeeding may continue but present health risks to infant: 
· Illicit substance use (cocaine, ecstasy, cannabis, methamphetamines, heroin), especially if use is heavy or prolonged
· Hepatitis B and C
· Tuberculosis
· Mastitis or breast abscess


Appendix B - Search Strategies used in Literature Review
Search Strategy - Staff Perspectives/Knowledge about Breastfeeding 

(((((((((("nurses"[MeSH Terms] OR "nurses"[All Fields]) OR ("physicians"[MeSH Terms] OR "physicians"[All Fields] OR "doctors"[All Fields])) OR ("physicians"[MeSH Terms] OR "physicians"[All Fields])) OR ("nurse practitioners"[MeSH Terms] OR ("nurse"[All Fields] AND "practitioners"[All Fields]) OR "nurse practitioners"[All Fields])) OR ("nurse midwives"[MeSH Terms] OR ("nurse"[All Fields] AND "midwives"[All Fields]) OR "nurse midwives"[All Fields])) OR (("primary health care"[MeSH Terms] OR ("primary"[All Fields] AND "health"[All Fields] AND "care"[All Fields]) OR "primary health care"[All Fields] OR ("primary"[All Fields] AND "care"[All Fields]) OR "primary care"[All Fields]) AND providers[All Fields])) OR ("health personnel"[MeSH Terms] OR ("health"[All Fields] AND "personnel"[All Fields]) OR "health personnel"[All Fields] OR ("healthcare"[All Fields] AND "providers"[All Fields]) OR "healthcare providers"[All Fields])) OR ("health personnel"[MeSH Terms] OR ("health"[All Fields] AND "personnel"[All Fields]) OR "health personnel"[All Fields] OR ("healthcare"[All Fields] AND "workers"[All Fields]) OR "healthcare workers"[All Fields])) AND "2011/04/11"[PDat] : "2016/04/08"[PDat]) AND ((((("attitude"[MeSH Terms] OR "attitude"[All Fields] OR "attitudes"[All Fields]) OR ("Perspectives"[Journal] OR "perspectives"[All Fields] OR "Perspectives (Montclair)"[Journal] OR "perspectives"[All Fields] OR "Perspect Medicaid Medicare Manage"[Journal] OR "perspectives"[All Fields] OR "Perspect (Am Probat Parole Assoc)"[Journal] OR "perspectives"[All Fields])) OR ("knowledge"[MeSH Terms] OR "knowledge"[All Fields])) OR ("education"[Subheading] OR "education"[All Fields] OR "educational status"[MeSH Terms] OR ("educational"[All Fields] AND "status"[All Fields]) OR "educational status"[All Fields] OR "education"[All Fields] OR "education"[MeSH Terms])) AND "2011/04/11"[PDat] : "2016/04/08"[PDat])) AND ((((("lactation"[MeSH Terms] OR "lactation"[All Fields] OR "breast feeding"[MeSH Terms] OR ("breast"[All Fields] AND "feeding"[All Fields]) OR "breast feeding"[All Fields]) OR ("breast feeding"[MeSH Terms] OR ("breast"[All Fields] AND "feeding"[All Fields]) OR "breast feeding"[All Fields] OR "breastfeeding"[All Fields])) OR ("breast feeding"[MeSH Terms] OR ("breast"[All Fields] AND "feeding"[All Fields]) OR "breast feeding"[All Fields])) OR (("infant"[MeSH Terms] OR "infant"[All Fields]) AND feeding[All Fields])) AND "2011/04/11"[PDat] : "2016/04/08"[PDat]) AND ("2011/04/11"[PDat] : "2016/04/08"[PDat] AND English[lang] AND (jsubsetn[text] OR medline[sb] OR jsubsetaim[text]))

Search Strategy – Iowa Infant Feeding Attitude Scale 
(("iowa"[MeSH Terms] OR "iowa"[All Fields]) AND ("infant"[MeSH Terms] OR "infant"[All Fields]) AND feeding[All Fields] AND ("attitude"[MeSH Terms] OR "attitude"[All Fields]) AND ("weights and measures"[MeSH Terms] OR ("weights"[All Fields] AND "measures"[All Fields]) OR "weights and measures"[All Fields] OR "scale"[All Fields])) AND ("1999/01/01"[PDAT] : "2016/12/31"[PDAT])


Appendix C – CINAHL Subheading Search
· Attitudes to breastfeeding
· Association of Women’s Health, Obstetric, and Neonatal Nurses
· Breastfeeding
· Breastfeeding promotion 
· Family nurse practitioners
· Health personnel
· Infant feeding 
· Lactation consultants
· Maternal/child nursing
· Neonatal nursing 
· Nurse midwives
· Nurse practitioners
· Nurses
· Obstetric nursing
· Perinatal nursing 
· Physician attitudes
· Primary healthcare
· Registered nurses




[image: Consort-Logo-Graphic-30-12-071]Appendix D – PRISMA Systematic Literature Search Flowsheet 
PRISMA 2009 Flow Diagram
Records identified through database searching
(n =621)
Additional records identified through other sources
(n =  6)


Identification







Records after duplicates removed
(n =  615)



Screening

						
Records excluded
(n = 211)
Records screened
(n = 448)






Full-text articles excluded, with reasons* 
(n = 155)
Full-text articles assessed for eligibility
(n = 244)

Eligibility






*Reasons for exclusion
Publisher issued retraction (n = 1)
Ethics concerns (n =1)
Informative to topic of breastfeeding but not helpful in literature review (n = 152)


Remaining articles: (n = 115)
66 Descriptive
31 Qualitative 
8 Expert opinion
6 Systematic reviews
1 Clinical Practice Guideline
1 Educational Proposal
1 Government Agency Report
1 Case report


	Included


From: Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group. (2009). Preferred Reporting Items for Systematic Reviews and Meta Analyses: The PRISMA Statement. PLoS Med 6(7), e1000097. doi: 10.1371/journal.pmed1000097. See also: www.prisma-statement.org 


Appendix E - The Baby-Friendly Hospital Initiative’s Ten Steps to Successful Breastfeeding
Every facility providing maternity services and care for newborn infants should: 
1. Have a written breastfeeding policy that is routinely communicated to all health care staff.
2. Train all health care staff in the skills necessary to implement this policy. 
3. Inform all pregnant women about the benefits and management of breastfeeding.
4. Help mothers initiate breastfeeding within one hour of birth. 
5. Show mothers how to breastfeed and how to maintain lactation, even if they are separated from their infants. 
6. Give infants no food or drink other than breast milk, unless medically indicated. 
7. Practice rooming-in – allow mothers and infants to remain together 24 hours a day.
8. Encourage breastfeeding on demand. 
9. Give no pacifiers or artificial nipples to breastfeeding infants. 
10. Foster the establishments of breastfeeding support groups and refer mothers to them on discharge from the hospital or birth center. 
(World Health Organization, 2009b)
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Appendix H – Additional Requests from IIFAS Author
Use of the Iowa Infant Feeding Attitude Scale (IIFAS)
1. Publications 
    The Iowa Infant Feeding Attitude Scale (IIFAS) is a copyrighted instrument; 
    therefore we request that the scale not be included in its entirety in any 
    publication or on the internet. 

      Publications: Publications include, but not limited to, journal articles, posters, 
      thesis/dissertations, magazines, newspapers, etc. You may publish a few of 
      the items (but not all) to describe the scale in publications.

Internet: The survey can be used online if access is limited to participants 
     (e.g., surveymonkey, qualtrics, etc.).

I am often asked why I request that the instrument not be published in its 
      entirety. There are several reasons for this request:

            o It is copyrighted
            o I have seen the IIFAS attributed to the wrong authors
            o Items have been omitted for reasons that I don’t agree with

2. Sharing your results
    We ask that you share a summary of your results (e.g., means and standard 
    deviations) with us. 

3. Translating the IIFAS
     If you are interested in translating the IIFAS we ask that you use a back
     translation approach. The translator should focus on capturing the conceptual 
     meaning of the items rather a word-for-word translation. Once the instrument 
     has been translated, a different translator should translate it back into English. 
     Discrepancies should be reviewed and discussed. 
_________________________________________________________
Arlene de la Mora, Ph.D.
Research Institute for Studies in Education (RISE)
Iowa State University
E005 Lagomarcino Hall
Ames, IA 50010
Phone: 515-231-5360
E-Mail: adelamor@iastate.edu



Appendix I – Institutional Review Board Approval 
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Notification of Initial Approval: Expedited

	From:
	Social/Behavioral IRB

	To:
	BethAnn Guevara

	CC:
	
Rebecca Bagley

	Date:
	8/17/2016 

	Re:
	UMCIRB 16-001148 
Staff Education and Mothers' Postpartum Feeding Choices at a North Carolina Health Department

	I am pleased to inform you that your Expedited Application was approved. Approval of the study and any consent form(s) is for the period of 8/17/2016 to 8/16/2017. The research study is eligible for review under expedited category # 5, 7. The Chairperson (or designee) deemed this study no more than minimal risk.
Changes to this approved research may not be initiated without UMCIRB review except when necessary to eliminate an apparent immediate hazard to the participant.  All unanticipated problems involving risks to participants and others must be promptly reported to the UMCIRB.  The investigator must submit a continuing review/closure application to the UMCIRB prior to the date of study expiration.  The Investigator must adhere to all reporting requirements for this study.

Approved consent documents with the IRB approval date stamped on the document should be used to consent participants (consent documents with the IRB approval date stamp are found under the Documents tab in the study workspace).
The approval includes the following items:
		Name
	Description

	Proposal.Effect of Staff Education on Maternal Feeding Choices in a Rural Health Department.docx
	Study Protocol or Grant Application

	SP.Data Collection.docx
	Data Collection Sheet

	SP.Exempt.Survey Consent Paragraph for Exempt Research 5-24-11.doc
	Consent Forms

	SP.HIPAAWaiver.doc
	HIPAA Authorization

	SP.Survey&IIFAS.docx
	Surveys and Questionnaires




	 



The Chairperson (or designee) does not have a potential for conflict of interest on this study.
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Appendix J – Employee Survey (Without IIFAS)

What is your age? (Choose one.) 
         25 or under     26-35    36-45     46-54      55 or older

What is your level of formal education?  (Choose one.)  
        High school diploma/GED    Associates degree     
        Bachelor’s degree         Master’s degree or higher 

Have you received any formal education (either during school or continuing education) about breastfeeding? (Choose one.)
Yes/No

Which of these best describes your position or department at the health department? (Choose one.)
          RN/LPN        NP/CNM/PA      MD/DO      Administrative       Clerical      Nutrition/WIC
            CNA     Social Work/Case Manager    Information Technology     Laboratory    
         Other (specify)

How many patients per day do you talk to about newborn or infant feeding choices (i.e., whether they will feed their babies breastmilk, formula, or both)? (Choose one.)
      
	None        1-5        6-10     11-15     16 or more 

What are some positive things (or advantages) you think of when you think of a mother formula-feeding her baby? (Free text) 

What are some negative things (or disadvantages) you think of when you think of a mother formula-feeding her baby? (Free text)

What are some positive things (or advantages) you think of when you think of a mother breastfeeding her baby? (Free text)

What are some negative things (or disadvantages) you think of when you think of a mother breastfeeding her baby? (Free text)

What are your family and personal experiences with infant feeding? (Check all that apply.)
 ______   I was breastfed as a baby.
 ______  When I was a child I saw other women breastfeeding their babies.
 ______   I was formula fed as a baby. 
 ______   I breastfed my own children.
 ______   I formula-fed my own children.
 ______   When I was a child I did not see other women breastfeeding their children

Appendix K – Data Collection Tool Used in WIC Chart Reviews
	
	
	
	
	
	
	
	
	
	
	
	
	Patient ID/chart number

	
	
	
	
	
	
	
	
	
	
	
	
	Age in 
years

	
	
	
	
	
	
	
	
	
	
	
	
	Race/
Ethnicity

	
	
	
	
	
	
	
	
	
	
	
	
	Feeding choice 

	



	
	
	
	
	
	
	
	
	
	
	
	Previously breastfed? (Y/N; if primipara write N/A)

	
	
	
	
	
	
	
	
	
	
	
	
	G/P

	
	
	
	
	
	
	
	
	
	
	
	
	Single or multiple birth

	
	
	
	
	
	
	
	
	
	
	
	
	Comments (including conditions incompatible with breastfeeding). If none, write none. See Appendix F for maternal contraindications to breastfeeding.




Appendix L – Codes Used in Data Collection Tool 
Race/Ethnicity:  A = Asian; B = Black/African-American; H = Hispanic/Latino; NAI = Native American; PI = Hawaiian/Pacific Islander; W = White/Caucasian
Feeding choice: B = Breastfeeding; C = Combination feeding; F = Formula feeding
G/P: Indicates patient’s Gravidity and Parity 
Single or Multiple Births: M = Multiple birth; S = Singleton birth
U: Spaces marked thus indicate information unavailable
N/A: Not Applicable

















Appendix M – SPSS Code Book 

Age (years)
Under 18 (excluded from chart review)        = 0                                
18 – 29                                                           = 1
30 – 39 				           = 2
40-49                                                              = 3

Race
Asian 			      = 1
Black/African American   = 2
Hispanic                            = 3
White                                = 4

Feeding
Exclusive breast                = 1
Combination                      = 2     
Exclusive formula             = 3

Previously breastfed? 
Yes                                                                 = 1
No                                                                  = 2
Unknown/Not available                                 = 3
Yes but stopped to
	formula feed                                      = 4
N/A (first baby, never breastfed)                  = 5

Contraindications to breastfeeding?  (If ‘yes’, then excluded from final data analysis)
Yes    = 1
No     = 2








Appendix N – Positive Perceptions of Breastfeeding by Employee Role 
Survey 1  
· “Immune system, maternal weight loss, mom’s cancer risk lowered” (WIC)
· “Bonding, free of charge, perfect temperature, health benefits for mother and baby” (NP/CNM/PA)
· “Healthier babies and breastmilk is tolerated well, causing fewer feeding issues” (WIC)
· “Boost [baby’s] immune system, brain development of baby, bonding moments, decreased incidence of cancers” (RN)
· “Bonding between baby and mother, less expensive than formula, healthier nutrition for baby” (Social Work)
· “More healthy, nutritious, closer [bonding] with baby and mother, better immune response” (NP/CNM/PA)
· “Natural, giving baby some of mom’s immunity, bonding” (RN)
· “Protection from [virus/ear] infections, helps with mother’s weight loss” (RN)
· “Baby and mom forming a bond.  The baby getting essential nutrients naturally. Breastfeeding is natural.” (WIC)
· “Free, healthier” (WIC)
· “Bond between mom and baby, helps mom lose pregnancy weight faster, lower risk of SIDS, lower risk of breast cancer for mom, saves money” (WIC)
· “Strong bond between mother and baby, [fewer] medical problems the first year, healthier mother and baby” (WIC)

Survey 2

· “Weight loss for mom, easier on baby stomach, less cost, no contaminated water or formula” (RN)
· “Lower risk of having asthma, and breastmilk helps fight off bacteria” (Clerical)
· “No artificial chemicals, baby is able to process the milk better, bonding time is increased, baby will not become overweight.” (Social Work)
· “Natural, best for mom and baby, helps build immunities, bonding” (Administrative)
· “Helps establish bond, no cost, health benefits for mom and baby” (Social Work) 
· “More healthy” (Clerical)
· “Healthier, more cost effective” (Social Work)
· “Bonding” (RN)
· “Bonding between mother and child, breast milk is more digestible than formula, breast milk contains exactly what the baby needs, breast milk is always ready to go, lowers mom’s risk for certain cancers” (Clerical)
· “Colostrum and immunoglobulin for the baby, easier to digest for the baby, mother/infant bonding” (Administrative)
· “It [is] healthier for the mom and baby, cost effective, breast milk can continue to benefit their child beyond infant years” (WIC)
· “Weight maintenance, some birth control properties” (RN)

Appendix N (cont.) – Positive Perceptions of Breastfeeding by Employee Role

· “Increased bonding, increased immunity, convenience for mom, the best start for baby. Always accepted by baby.” (Social Work)
·  “Special bonding with baby. No preparation needed, always the right temp[erature]. Free, helps mom deliver some immunity to child. Helps mom get her figure back more quickly.” (RN)
· “Better bonding for mom and baby, convenient, better nutrition with antibodies, mom will return to pre-baby weight sooner, breast milk doesn’t cost anything, breastmilk is easier digested.” (RN)
· “Mother’s antibodies passed on to infant, milk is always ready, best nutrition, mother and infant bonding.” (RN)
· “Healthier baby, convenience, cost savings, no bottles to wash or clean.” (Administrative)
· “Helps with bonding, right temp[erature], easily accessible.” (RN)
· “Breastmilk best for baby, better nutritional value, always has supply ready, no need to warm or mix, great bonding with baby, it’s free.” (RN)
· “Healthier and free.” (WIC)
· “Mother and baby bond, it’s free, it has all the nutrients a baby needs.” (Other)
· “It can provide an easier to digest source of iron and much needed nutrition. A good form of mother to child bonding. Can reduce the risk of postpartum depression.” (Other)
· “Bonding, best nutrition, saves money, less time washing bottles.” (Social Work)
· “Positive outcome in total health of the baby, bonding of mom and baby, low incidence of respiratory illness which are [dis]proportionately higher in African American babies.” (WIC)
· “Helps mom lose postpartum weight, reduces cancer risk, lowers risk of ear infections for baby, boosts baby’s immune system, free custom-made nutrients for baby, improves bonding between mom and baby.” (WIC)


















Appendix O – Negative Perceptions of Breastfeeding by Employee Role 

Survey 1
 
· “Inconvenience when out in public or when going back to work” (NP/CNM/PA)
· “None really” (WIC)
· “Mother’s milk could not contain the correct amount or percentage of nutrients, mother may not produce enough milk” (RN)
· “Lack of privacy/public places are not always conducive to breastfeeding.  There is also difficulty when mom has to be separated from baby . . . because pumps are expensive.” (Social Work)
· “Inconvenient” (NP/CNM/PA)
· “Mom needs to be responsible and healthy to be more successful” (RN)
· “Mother has to be available to feed baby, or use breast pump to save breast milk if someone else is keeping infant.” (RN)
· “Only worry if mom isn’t eating right or partaking in alcohol or drugs that could be transmitted to the baby” (WIC)
· “Painful” (WIC)
· “Stigma attached to breastfeeding in public” (WIC)
· “Breastfeeding outside the home, negative opinions of family and friends, fear of pain” (WIC)

Survey 2 

·  None (Administrative, Clerical, RN, Social Work, WIC x 2)
· “If the mom is a drug user.” (Clerical)
· “No help from dad, breast pain from mom.” (RN)
· “Dry or cracked nipples; Mom may not feel like she can go out with baby, tired mom, swollen or tender breast[s], dad may feel left out.” (Social Work)
· “Only negative if the mom partakes in drugs or alcohol.” (Adminstrative)
· “Some mothers esp[ecially] very young moms just do not feel comfortable.” (Social Work)
· “More healthy.” (Clerical)
· “Sometimes difficult for working moms.” (Social Work)
· “Having issues that prevent the breastfeeding and the impact it may have on the mother.” (RN)
· “If there is poor latch on or lack of education on nursing, the baby may not be getting enough milk.” (Administrative)
· “Some people or businesses may not be receptive so you have to take their perceptions into consideration (and make adjustments when necessary).” (WIC)
· “May not be accepted in public places.” (RN)
· “Society prejudices about breastfeeding.” (RN)
· “It can be hard on mom to breastfeed and she is working and has other children because she gets less rest because breastfed babies eat more often.” (RN)
· “Breast problems, i.e., engorgement, cracked nipples, mastitis potential.” (RN)
Appendix O (cont.) – Negative Perceptions of Breastfeeding by Employee Role

· “Sore breast, baby always wanting to be latched on, not as easy to feed in public.” (RN)
· “Sore breast, not producing enough milk supply.” (Other)
· “Stigma of breastfeeding in public, takes a lot of time.” (Social Work)
· “Stigma attached to public breastfeeding, negative impressions of breastfeeding for new moms which may discourage breastfeeding, painful, time-consuming, too difficult.” (WIC






































Appendix P – Positive Perceptions of Formula Feeding by Employee Role

Survey 1
 
· “Convenience” (WIC, NP/CNM/PA, Social Work, RN)
· “Availability if standard [formula]” (WIC)
· “Have ready in public instead of finding a place to breastfeed” (RN)
· “Freedom from collections [sic] of breastmilk when another person will be caring for infant” (RN)
· “Mother will tell you it takes less time” (WIC)
· “No pain, easier to go back to work” (NP)
· “None” (WIC)

Survey 2 

· None (Clerical, 
· “Dad can help.” (RN)
· “Convenient” (Administrative x 2 , Clerical, RN x 3, Social Work, WIC x 2)
· “When the child is at daycare or the babysitter.” (Clerical)
· “[Mom] is able to spend time away from the baby, she can still bond with the baby.” (Social Work) 
· “Sometimes when a mother is returning from work it may be easier for her to bottle-feed.” (Social Work)
· “Easier, can get help from others with feeding.” (Social Work)
· “Antibodies for the baby” (RN)
· “Certain medical conditions that would prevent breastfeeding as an option, allows others to feed the baby when and if the mother is unavailable or sick or just overwhelmed (Administrative)
· “It is not the worst alternative if you cannot breastfeed. It will allow other family members to participate in the feeding process.” (WIC)
· “Ability for dad or others to bond with baby through feeding.” (Social Work)
· “Giving nutrition, freedom to allow others to feed baby, feed less often.” (RN)
· “She is able to get more rest, especially if she is a working mom, the father or other family members can feed the baby.” (RN)
· “Other family/friends can assist in feeding, not having to deal with potential breast problems, not having to worry about infant getting enough milk.” (RN)
· “Maybe more comfortable for mother, easier feeding for baby.” (RN)
· “Easier, dads can feed too.” (RN)
·  “You can pass the bottle around; other family members can feed the baby. Mom can drink or eat almost anything.” (Other)
· “It can be less stressful or confusing. It can provide an increased amount of needed iron. It can still be a perfect bonding experience between mother and child.” (Other)
· “Less dependence on mother (others can help such as dad).” (Social Work)
· “It’s cheaper if the mom participates in the WIC program. The baby will not starve or be malnourished.” (WIC)
Appendix P (cont.) - Positive Perceptions of Formula Feeding by Employee Role

· “Helpful for mom if she is sick, using drugs or taking medications, beneficial for moms who just cannot breastfeed.” (WIC)










































Appendix Q – Negative Perceptions of Formula Feeding by Employee Role

Survey 1:
 
· “Less healthy than breastfeeding” (WIC)
· “Missing the bonding that happens with breastfeeding, missing the health benefits, cost associated with formula” (NP)
· “Formula intolerance” (WIC)
· “Baby could be allergic to formula, cost of formula” (RN)
· “Formula intolerance, causing lots of feeding issues” (WIC)
· “Expensive” (NP, Social Work)
· “Mom may feel more trapped in the feeding responsibility” (RN)
· “Infant does not receive the extra protection from the mother’s antibodies to fight infections, viruses.” (RN)
· “The baby not getting antibodies to help with sickness and healthy brain development” (WIC)
· “Foreign objects may be in formula.” (WIC)
· “Recalls on formula products” (WIC)
· “Not as strong of a bond between mother and baby” (WIC)

Survey 2:

· “Cost” (Administrative x 2, Clerical, RN x 2, Social Work x 3, WIC x 3)
· “No immunity from mom, harder on stomach.” (RN)
· “Artificial chemicals, not any antibodies from mom, the baby may become overweight.” (Social Work)
· “Not necessarily negative, just disappointing. Nothing ‘man-made’ can be as good as ‘mom-made.’” (Administrative)
· “Not as good for the digestive system, changes may need to be made in types of formula.” (Social Work)
· “Less healthy for baby.” (Clerical)
· “Babies often have digestive and constipation issues.” (Social Work)
· “Lack of bonding, formula is not tailored to what baby needs like breastmilk, it is harder to digest than breastmilk.” (Clerical)
· “Risk of constipation, tolerance, digestibility of formula. The time it takes to wash bottles [and] nipples, and prepare the formula.” (Administrative)
· “The infant may not tolerate formula well, less vitamins and nutrients compared to breastfeeding. It may be difficult to locate if your infant is drinking a high-risk formula.” (WIC)
· “Often babies do not tolerate formula well.” (Social Work)
· “[Mother] has to prepare formula, has to buy or spend time getting vouchers to purchase formula. Has to warm up formula.” (RN)
· “Babies is not receiving antibodies, can overfeed.” (RN)
· “No antibodies being passed on to infant, having to get up and warm formula at night.” (RN)
Appendix Q (cont.) - Negative Perceptions of Formula Feeding by Employee Role

· “More colds, ear infections, less of an immunity response.” (Administrative)
· “It doesn’t have the antibodies breastmilk has. Baby won’t have the advantage of being healthier as they would with breastmilk.” (RN)
· “Milk not best for baby, having to warm/mix formula.” (RN)
· “Too hot, preparing the bottles.” (Other)
· “Always having to wash bottles, can upset baby’s stomach sometimes.” (Social Work)
· “The baby is going to miss out on a lot of advantages of what the breastmilk provides and some things such as being more intelligent or able to learn quickly may not be easy to overcome.” (WIC)
· “Higher risk of ear infection/sickness among babies, allergies/formula intolerance, sometimes wasteful if not prepared correctly or preparing too much at one time.” (WIC)
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