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B-24 Work Group 4 Systematic Review Topic Briefs 

1. What maternal factors (other than dietary intake and/or nutritional status) have been documented to affect lactation initiation and 
success (incorporating both duration and intensity)?  

Rationale: A number of factors may impact directly or indirectly on the initiation and success of lactation (Dewey, 2003; Nommsen-Rivers, 2010). 
Recent studies have emphasized such factors as delivery mode (C-section versus vaginal, pre-term versus term), and such maternal inflammatory 
conditions as obesity, impaired glucose tolerance and mastitis. Other factors include could include the influence of the post-natal hospital 
environment (e.g., providing formula, rooming in) and pharmaceutical drug use during the peripartum period (including anti- inflammatory drugs). 
Any of these factors can impact positively or negatively on initiation or success of lactation leading to a child not being fed human milk as 
recommended; thus, better understanding of the various factors that potentially affect breastfeeding performance is needed to inform future guidance 
targeting this age group and their mothers/caregivers. A systematic assessment of these myriad of factors will help women and their caregivers in 
making informed decisions about best feeding choices for them and their infants. 
PICO:  

Population Lactating women 

Intervention/Exposure 

Delivery mode (C-section versus vaginal), maternal inflammatory conditions (e.g., eclampsia, diabetes and mastitis), 
breast irregularities (e.g., inverted nipples), post-natal hospital environment (e.g., providing formula, rooming in) and 
pharmaceutical drug use during the peripartum period (including anti-inflammatory drugs). (NOTE: Higher priority 
exposures are those that are modifiable, as well as those that are related to overweight/obesity) 

Comparator 
Delivery mode (C-section versus vaginal), maternal inflammatory conditions (e.g., eclampsia, diabetes and mastitis), 
breast irregularities (e.g., inverted nipples), post-natal hospital environment (e.g., providing formula, rooming in) and 
pharmaceutical drug use during the peripartum period (including anti-inflammatory drugs). 

Outcomes Infant: 1) growth and development and 2) immune system development, infection or inflammation 
Systematic Review Questions: 
• What impact does delivery mode (c-section versus vaginal) have on lactation initiation and sustainability? 
• What impact do maternal inflammatory conditions (e.g., eclampsia, diabetes and mastitis) have on lactation initiation and sustainability? 
• What impact do breast irregularities (e.g., inverted nipples) have on lactation initiation and sustainability? 
• What impact does the post-natal hospital environment (e.g., not providing formula, having access to lactation specialist, making rooming-in 

available) have on lactation initiation and sustainability? 
• What impact does pharmaceutical drug use during the peripartum period (including anti-inflammatory drugs) have on lactation initiation and 

sustainability? 
• What impact do maternal factors, such as 1) delivery mode (c-section versus vaginal), 2) maternal inflammatory conditions (e.g., eclampsia, 

diabetes and mastitis), 3) post-natal hospital environment (e.g., not providing formula, making rooming-in available), have on infant growth and 
physical development? 

Data and Research Priorities: 
• What impact do maternal factors, such as 1) breast irregularities (e.g., inverted nipples) and 2) pharmaceutical drug use during the peripartum 

period (including anti-inflammatory drugs), have on infant growth and physical development? 
• What impact do maternal factors, such as 1) delivery mode (c-section versus vaginal), 2) maternal inflammatory conditions (e.g., eclampsia, 
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diabetes and mastitis), 3) breast irregularities (e.g., inverted nipples), 4) post-natal hospital environment (e.g., not providing formula, making 
rooming-in available) and 5) pharmaceutical drug use during the peripartum period (including anti-inflammatory drugs), have on infant immune 
system development, infection or inflammation? 

Supporting Documents: 
• Dewey KG, Nommsen-Rivers LA, Heinig MJ, Cohen RJ. Risk factors for suboptimal infant breastfeeding behavior, delayed onset of lactation, and excess neonatal weight loss. 

Pediatrics. 2003 Sep;112(3 Pt 1):607-19. PubMed PMID: 12949292. 
• Nommsen-Rivers LA, Chantry CJ, Peerson JM, Cohen RJ, Dewey KG. Delayed onset of lactogenesis among first-time mothers is related to maternal obesity and factors 

associated with ineffective breastfeeding. Am J Clin Nutr. 2010 Sep;92(3):574-84. doi: 10.3945/ajcn.2010.29192. Epub 2010 Jun 23. PubMed PMID: 20573792. 
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2. What predicts the following maternal feeding choices: a) to feed human milk at the breast or with a bottle and b) to feed on demand or 
on schedule?  

Rationale: These maternal feeding choices are linked with infant health outcomes (reviewed by Work Group 1) and knowledge of maternal 
characteristics associated with these choices will allow targeting of education/intervention to mothers who are least likely to adhere to best feeding 
practices. 
PICO: 

Population Lactating women 

Intervention/Exposure Predictors related to maternal choice to feed human milk via breast or in bottle: 1) Maternal employment/return to 
work/use of child care, 2) household income and 3) infant birth weight 

Comparator Variations in maternal employment, including return to work, use of child care; levels of household income, infant’s 
birth weight 

Outcomes 1) Feeding human milk from the breast and 2) feeding human milk from the bottle 
Systematic Review Questions: 
Insufficient evidence/data exist to support systematic reviews at this time. 
Data and Research Priorities: 
• What predicts the maternal feeding choice to feed human milk at the breast or with a bottle?  
• What predicts the maternal feeding choice to feed on demand or on schedule?  
• What is the prevalence of feeding human milk in a bottle? 
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3. What are the relationships of maternal feeding practices and styles (including control, pressure, restriction, responsive/intrusive/ 
indulgent and responsiveness to satiety and hunger cues) to infant growth and physical development, overweight/obesity and eating 
behaviors?  

Rationale: Feeding styles and approaches differ greatly between women and across cultures (Birch, 1998; Lumeng, 2012; Thompson, 2013). The 
impact of different feeding styles assumes greater importance in light of a reported  9.7% of infants and toddlers in 2009-2010 NHANES have 
weight-for-recumbent length > 95th percentile (Ogden, 2012). Further, numerous reports have documented that excessive infant weight gain predicts 
childhood obesity (Taveras, 2009; Taveras, 2011; Druet, 2012). Finally, childhood overweight and obesity predict multiple health and social 
outcomes in adolescence and adulthood. 
PICO:  

Population Mothers 
Intervention/Exposure Feeding style, including control, pressure, restriction and responsive/pressuring/indulgent styles  

Comparator Differing degrees of control, pressure, restriction and responsive/pressuring/indulgent styles (Note that most literature 
focuses on comparing different degrees of an individual feeding style and few studies make comparisons between styles) 

Outcomes Infant/toddler 1) growth and physical development (including rapid weight gain, weight-for-length and BMI or BMI-Z), 2) 
overweight/obesity and 3) infant feeding/eating behaviors (e.g., speed of eating, Baby Eating Questionnaire subscales) 

Systematic Review Questions: 
• What is the relationship between maternal feeding style (including control, pressure, restriction, responsive/pressuring/indulgent styles and 

responsiveness to satiety and hunger cues) and infant/toddler growth and physical development (including rapid weight gain, weight-for-length and 
BMI or BMI-Z)? 

• What is the relationship between maternal feeding style (including control, pressure, restriction, responsive/pressuring/indulgent styles and 
responsiveness to satiety and hunger cues) and infant, toddler and childhood overweight/obesity? 

• What is the relationship between maternal feeding style (including control, pressure, restriction, responsive/pressuring/indulgent styles and 
responsiveness to satiety and hunger cues) and infant/toddler infant feeding/eating behaviors (e.g., speed of eating; Baby Eating Questionnaire 
subscales)? 

Data and Research Priorities: 
• Research on impacts of other caregivers’ feeding styles on infant/toddler outcomes. 
• Longitudinal studies and randomized, controlled trials of interventions to increase parenting that is authoritative (i.e., high in responsivity and 

appropriate limit setting). 
Supporting Documents: 
• Birch LL, Fisher JO. Development of eating behaviors among children and adolescents. Pediatrics. 1998 Mar;101(3 Pt 2):539-49. Review. PubMed PMID: 12224660. 
• Druet C, Stettler N, Sharp S, Simmons RK, Cooper C, Smith GD, Ekelund U, Lévy-Marchal C, Jarvelin MR, Kuh D, Ong KK. Prediction of childhood obesity by infancy weight 

gain: an individual-level meta-analysis. Paediatr Perinat Epidemiol. 2012 Jan;26(1):19-26. doi: 10.1111/j.1365-3016.2011.01213.x. Epub 2011 Aug 1. PubMed PMID: 
22150704. 

• Lumeng JC, Ozbeki TN, Appugliese DP, Kaciroti N, Corwyn RF, Bradley RH. Observed assertive and intrusive maternal feeding behaviors increase child adiposity. Am J Clin 
Nutr. 2012 Mar;95(3):640-7. doi: 10.3945/ajcn.111.024851. Epub 2012 Jan 25. PubMed PMID: 22277552; PubMed Central PMCID: PMC3278242. 
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• Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity and trends in body mass index among US children and adolescents, 1999-2010. JAMA. 2012 Feb 
1;307(5):483-90. doi: 10.1001/jama.2012.40. Epub 2012 Jan 17. PubMed PMID: 22253364. 

• Taveras EM, Rifas-Shiman SL, Belfort MB, Kleinman KP, Oken E, Gillman MW. Weight status in the first 6 months of life and obesity at 3 years of age. Pediatrics. 2009 
Apr;123(4):1177-83. doi: 10.1542/peds.2008-1149. PubMed PMID: 19336378; PubMed Central PMCID: PMC2761645. 

• Taveras EM, Rifas-Shiman SL, Sherry B, Oken E, Haines J, Kleinman K, Rich-Edwards JW, Gillman MW. Crossing growth percentiles in infancy and risk of obesity in 
childhood. Arch Pediatr Adolesc Med. 2011 Nov;165(11):993-8. doi:10.1001/archpediatrics.2011.167. PubMed PMID: 22065180. 

• Thompson AL, Adair LS, Bentley ME. Pressuring and restrictive feeding styles influence infant feeding and size among a low-income African-American sample. Obesity (Silver 
Spring). 2013 Mar;21(3):562-71. doi: 10.1002/oby.20091. PubMed PMID: 23592664; PubMed Central PMCID: PMC3630475. 
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4. What is the evidence for any benefit or harm of maternal fish consumption during lactation? 
Rationale: Awareness has been raised about the potential risks and benefits of seafood consumption in the context of maternal and child health 
(Lando, 2012). Consequent to the concerns raised, a systematic review of the extant evidence with regard to risk/benefit of maternal seafood 
consumption is needed to further refine existing recommendations. A specific need is the review of the evidence related to lactating mothers and 
breast milk content and infant health outcomes. 
PICO:  

Population Lactating women 
Intervention/Exposure Maternal fish consumption 

Comparator 
Greater versus lesser fish consumption 
Fish consumption according to current federal guidelines (>0 and <12 oz/340g per week) versus less (0) or more (>12oz 
weekly) 

Outcomes 1) Breast milk composition (n-3 LCPUFA, mercury), 2) infant neurodevelopment 3) linear growth, weight gain and 
adiposity and 4) asthma/atopy 

Systematic Review Questions: 
• What are the effects of maternal fish consumption on milk composition and infant growth, immune function and neurological development? 
Data and Research Priorities: 
• Randomized trials of interventions to change fish consumption (amount/composition) among pregnant/lactating women.   
• Observational studies including information on all 3 factors of interest (fish intake, mercury intake/levels, and n-3 LCPUFA intake/levels in 

mothers, their milk and their infants) and infant outcomes. 
Supporting Documents: 
• Lando AM, Fein SB, Choinière CJ. Awareness of methylmercury in fish and fish consumption among pregnant and postpartum women and women of childbearing age in the 

United States. Environ Res. 2012 Jul;116:85-92. doi:10.1016/j.envres.2012.04.002. Epub 2012 Apr 23. PubMed PMID: 22534145. 
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5. What is the relationship between lactating mothers' energy balance (energy intake, energy expenditure and postpartum weight loss) on 
breast milk volume and composition, as well as infant growth and body composition?  

Rationale: Over two- thirds of women in their childbearing years are overweight or obese. In addition, over half of women gain more weight during 
pregnancy than recommended by IOM.  A bi-directional relationship exists between body composition and lactating performance, i.e., body 
composition impacts on lactation and vice versa (Winkvist, 1999; Amir, 2007; Wojcicki, 2011). Approaches to addressing these relationships during 
pregnancy (e.g., exercise, weight loss, diet etc.) have been explore (Cohen, 2013) and lactation (McCrory, 1999; Lovelady, 2000). Concerns about 
these relationships may lead to practices that might be counterproductive in terms of both maternal needs and lactation success. Thus, women need 
guidance on how to lose excess weight during lactation, without compromising breast milk volume and/or composition and ultimately, infant growth.   
PICO:  

Population Lactating women 
Intervention/Exposure Energy intake, energy expenditure, and postpartum weight loss, independently and in combination 

Comparator Different levels of energy intake, energy expenditure, and postpartum weight loss, independently and in combination 
Outcomes 1) Breast milk volume and composition and 2) infant growth and body composition 

Systematic Review Questions: 
• What is the relationship between lactating mothers’ energy intake (including “dieting”), energy expenditure (including exercise), and postpartum 

weight loss (independently and in combination) with human milk volume? 
• What is the relationship between lactating mothers’ energy intake (including “dieting”), energy expenditure (including exercise), and postpartum 

weight loss (independently and in combination) with human milk composition? 
• What is the relationship between lactating mothers’ energy intake (including “dieting”), energy expenditure (including exercise), and postpartum 

weight loss (independently and in combination) with infant growth and/or body composition? 
Supporting Documents: 
• Amir LH, Donath S. A systematic review of maternal obesity and breastfeeding intention, initiation and duration. BMC Pregnancy Childbirth. 2007 Jul 4;7:9. Review. PubMed 

PMID: 17608952; PubMed Central PMCID: PMC1937008. 
• Lovelady CA, Garner KE, Moreno KL, Williams JP. The effect of weight loss in overweight, lactating women on the growth of their infants. N Engl J Med. 2000 Feb 

17;342(7):449-53. PubMed PMID: 10675424.  
• McCrory MA, Nommsen-Rivers LA, Molé PA, Lönnerdal B, Dewey KG. Randomized trial of the short-term effects of dieting compared with dieting plus aerobic exercise on 

lactation performance. Am J Clin Nutr. 1999 May;69(5):959-67. PubMed  PMID: 10232637.  
• Winkvist A, Rasmussen KM. Impact of lactation on maternal body weight and body composition. J Mammary Gland Biol Neoplasia. 1999 Jul;4(3):309-18. Review. PubMed 

PMID: 10527472. 
• Wojcicki JM. Maternal prepregnancy body mass index and initiation and duration of breastfeeding: a review of the literature. J Womens Health (Larchmt). 2011 Mar;20(3):341-

7. doi: 10.1089/jwh.2010.2248. Review. PubMed PMID: 21434834; PubMed Central PMCID: PMC3058894. 
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6. Maternal and caregiver predictors of infant dietary quality (i.e., what do we know about maternal and caregiver adherence to dietary 
recommendations for infants and how can we increase the number of infants and toddlers who would benefit from improved adherence 
to dietary recommendations, especially low-income/high risk?) 

Rationale: Disparities have been reported irrespective of setting, between national dietary recommendations and actual dietary intakes of women, 
infants and children (Dubois, 2011; Thorisdottir, 2013). Evidence exists to explain how and why mothers/caregivers might be able to effectively 
implement and adhere to dietary recommendations (Wojcicki, 2009). There is also a growing appreciation of the potential impact of child care 
providers (beyond parents) on infant and young child diet and nutrition (Kim, 2008; Pearce, 2010). A need exists for analyses to inform policy 
makers, practitioners and educators about which mothers/caregivers are most at risk for not adhering to dietary guidelines or best practices and how 
to intervene to increase adherence. This topic is a needed research agenda topic after the 2020 Dietary Guidelines for Americans are implemented. 
PICO: 

Population Mothers, caregivers and child care providers 
Intervention/Exposure Maternal and caregiver predictors of infant diet quality; diet quality/adherence to the Dietary Guidelines 

Comparator Maternal and caregiver predictors of diet quality; poor diet quality/less adherence to the Dietary Guidelines 
Outcomes Growth and physical development, diet quality and dietary intake 

Systematic Review Questions: 
• Insufficient evidence/data exist to support systematic reviews at this time. 
Data and Research Priorities: (These questions should be investigated in the future after guidelines are developed and data can be generated in 
response to that guidance in relevant target groups.) 
• What are the maternal and caregiver predictors of infant diet quality and/or adherence to the Dietary Guidelines? 
• Does maternal/caregiver/child care provider adherence to dietary guidelines/best practices impact the infant/toddler’s:  

o Diet quality or dietary intake? 
o Growth and physical development? 

• What are the modifiable mediators (i.e., potential intervention targets) in addition to parental socioeconomic status and education, nutrition 
knowledge, self-efficacy and motivational variables? 

Supporting Documents: 
• Dubois L, Farmer A, Girard M, Burnier D, Porcherie M. Demographic and socio-economic factors related to food intake and adherence to nutritional recommendations in a 

cohort of pre-school children. Public Health Nutr. 2011 Jun;14(6):1096-104. doi: 10.1017/S1368980010003769. Epub 2011 Feb 10. PubMed PMID: 21306668.  
• Kim J, Peterson KE. Association of infant child care with infant feeding practices and weight gain among US infants. Arch Pediatr Adolesc Med. 2008 Jul;162(7):627-33. doi: 

10.1001/archpedi.162.7.627. PubMed PMID: 18606933. 
• Pearce A, Li L, Abbas J, Ferguson B, Graham H, Law C; Millennium Cohort Study Child Health Group. Is childcare associated with the risk of overweight and obesity in the 

early years? Findings from the UK Millennium Cohort Study. Int J Obes (Lond). 2010 Jul;34(7):1160-8. doi: 10.1038/ijo.2010.15. Epub 2010 Feb 9. PubMed PMID: 20142828. 
• Thorisdottir AV, Gunnarsdottir I, Thorsdottir I. Revised infant dietary recommendations: the impact of maternal education and other parental factors on adherence rates in 

Iceland. Acta Paediatr. 2013 Feb;102(2):143-8. doi:10.1111/apa.12081. Epub 2012 Nov 30. PubMed PMID: 23134449. 
• Wojcicki JM, Gugig R, Kathiravan S, Holbrook K, Heyman MB. Maternal knowledge of infant feeding guidelines and label reading behaviours in a population of new mothers 

in San Francisco, California. Matern Child Nutr. 2009 Jul;5(3):223-33. doi: 10.1111/j.1740-8709.2009.00181.x. PubMed PMID: 19888918; PubMed Central PMCID: 
PMC3252047. 
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7. What are the effects of dietary patterns (such as vegan, vegetarian, macrobiotic diets) on breast milk composition?  
Rationale: Although a basic knowledge of the nutrient and bioactive components of human milk exists (Ballard, 2013), our understanding of the 
factors that influence that composition is still evolving. It is clear that maternal intake can affect the concentrations of some nutrients in human milk 
(e.g., lipids and some vitamins), while other nutrients are unaffected (e.g., protein, lactose and most minerals). Certain restricted or “unconventional” 
dietary patterns (e.g., vegetarianism, vegan diets, macrobiotic diets, etc.) may impact these relationships (Dagnelie, 1992; Baatenburg de Jong, 2005). 
Because of the intimate relationship between maternal diet/practices on human milk composition, guidance is needed with regard to the impact of 
restricted dietary patterns on maternal and infant nutrition during lactation. 
PICO:  

Population Lactating women 
Intervention/Exposure Dietary patterns (such as vegan, vegetarian and macrobiotic diets) 

Comparator Different dietary patterns  
Outcomes Human milk composition 

Systematic Review Questions:  
• What is the relationship between maternal vegan dietary pattern during lactation and human milk composition? 
• What is the relationship between maternal vegetarian dietary pattern during lactation and human milk composition? 
• What is the relationship between maternal macrobiotic diet during lactation and human milk composition? 
Data and Research Priorities: 
• Prevalence of specific dietary patterns in the general population of women of reproductive age. 
• Behavioral/ethnic/cultural predictors. 
• Impact of special dietary patterns on maternal body composition and health during pregnancy/lactation. 
• Impact of maternal special dietary patterns on nutritional status of infants (not just dietary quality).  
• Impact on infant body composition and neurological development. 
Supporting Documents:  
• Baatenburg de Jong R, Bekhof J, Roorda R, Zwart P. Severe nutritional vitamin deficiency in a breast-fed infant of a vegan mother. Eur J Pediatr. 2005Apr;164(4):259-60. Epub 

2005 Jan 11. PubMed PMID: 15645284. 
• Ballard O, Morrow AL. Human milk composition: nutrients and bioactive factors. Pediatr Clin North Am. 2013 Feb;60(1):49-74. doi: 10.1016/j.pcl.2012.10.002. Review. 

PubMed PMID: 23178060; PubMed Central PMCID: PMC3586783. 
• Dagnelie PC, van Staveren WA, Roos AH, Tuinstra LG, Burema J. Nutrients and contaminants in human milk from mothers on macrobiotic and omnivorous diets. Eur J Clin 

Nutr. 1992 May;46(5):355-66. PubMed PMID: 1600934. 
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8. What is the influence of maternal dietary intake on micronutrients (including fat soluble and water soluble vitamins) and 
macronutrients (including total fat, n-3 PUFA, n-6 PUFA and trans fats) on human milk composition?  

Rationale: A basic understanding exists on the nutrient and bioactive component composition of human milk (Ballard, 2013) and the impact of 
maternal diet and nutritional status on infant nutrient intake (Chapman, 2012). Of the dietary essential nutrients, human milk content of lipids (total 
and fatty acid composition; Rudolph, 2007) and specific water-soluble and fat-soluble vitamins (Allen, 2012; Dawodu, 2012) are most affected by 
maternal diet. Hence, breastfeeding mothers will need guidance to assure optimal human milk composition. 
PICO:  

Population Lactating mothers 
Intervention/Exposure Maternal intake of fat-soluble vitamins, water-soluble vitamins and  fat (i.e., total fat, trans fats, n-3 PUFA and n-6 PUFA) 

Comparator Different levels of intake of fat-soluble vitamins, water-soluble vitamins and fat (i.e., total fat, trans fats, n-3 PUFA and n-
6 PUFA,) 

Outcomes Human milk composition (i.e., fat-soluble and water-soluble vitamins and fat (i.e., total fat, trans fats,  n-3 PUFA and n-6 
PUFA)  

Systematic Review Questions:  
• What is the relationship between maternal dietary water-soluble vitamin intake and human milk water-soluble vitamin composition? 
• What is the relationship between maternal dietary fat-soluble vitamin intake and human milk fat-soluble vitamin composition? 
• What is the relationship between maternal dietary fat intake and human milk fat composition? 
Supporting Documents:  
• Allen LH. B vitamins in breast milk: relative importance of maternal status and intake, and effects on infant status and function. Adv Nutr. 2012 May1;3(3):362-9. doi: 

10.3945/an.111.001172. Review. PubMed PMID: 22585913; PubMed Central PMCID: PMC3649471.  
• Ballard O, Morrow AL. Human milk composition: nutrients and bioactive factors. Pediatr Clin North Am. 2013 Feb;60(1):49-74. doi: 10.1016/j.pcl.2012.10.002. Review. 

PubMed PMID: 23178060; PubMed Central PMCID: PMC3586783. 
• Chapman DJ, Nommsen-Rivers L. Impact of maternal nutritional status on human milk quality and infant outcomes: an update on key nutrients. Adv Nutr. 2012 May 1;3(3):351-

2. doi: 10.3945/an.111.001123. PubMed PMID: 22585911; PubMed Central PMCID: PMC3649469. 
• Dawodu A, Tsang RC. Maternal vitamin D status: effect on milk vitamin D content and vitamin D status of breastfeeding infants. Adv Nutr. 2012 May1;3(3):353-61. doi: 

10.3945/an.111.000950. Review. PubMed PMID: 22585912; PubMed Central PMCID: PMC3649470. 
• Rudolph MC, Neville MC, Anderson SM. Lipid synthesis in lactation: diet and the fatty acid switch. J Mammary Gland Biol Neoplasia. 2007 Dec;12(4):269-81. Epub 2007 Nov 

20. PubMed PMID: 18027074. 
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9. What are infants/children 0-24 months being fed and what are they consuming in non-parental child care settings?  
Rationale: A large number of children in the United States are cared for outside of the home, and receive at least one or more meals and snacks in 
non-parental child care settings. Today, roughly 40% of infants and toddlers cared for outside of the home for (on average) 30 hours per week (US 
Department of Education, National Center for Education Statistics). A body of evidence is emerging to document the impact of differing childcare 
settings on infant/toddler diet and nutrition (Nicklas, 2001; Fleischhacker, 2006; Erinosho, 2011). Efforts have been made to provide guidance for 
dietary/nutritional care in child care settings (Benjamin Neelon, 2011).  A need exists for a systematic review of the evidence to in order to provide 
evidence-based guidance to parents and caregivers and to provide a better understanding of the impact of this important trend. 
PICO:  

Population Out-of-home child care providers  

Intervention/Exposure 
Foods provided by out-of-home caregivers to children while in child care (including all types of child care, such as 
licensed centers, licensed in-home providers, informal neighbor/relative care); behaviors/practices used by out-of-home 
caregivers when providing food to children while in child care (including the “food environment”) 

Comparator Different food provided to children while in child care; different types of child care and/or caregivers 
Outcomes Toddler (ages 12-24 months) 1) dietary intake, 2) diet quality and 3) dietary behaviors/food environment 

Systematic Review Questions: 
• What is the relationship between out-of-home feeding and infant/toddler dietary intake? 
• What is the relationship between out-of-home feeding and infant/toddler diet quality? 
• What is the relationship between out-of-home feeding and infant/toddler dietary behaviors? 
Data and Research Priorities: 
• Description of what children are fed at out-of-home care settings [note: existing data sets can provide some information (NHANES), but additional 

sources of data are also needed]. 
• Research on more informal types of child care is limited. 
• Research on dietary intake of infants in non-parental child care settings is extremely limited. 
• Are there data to assess potential differences in health outcomes in infant/children in “out-of-home” child care settings? 
Supporting Documents: 
• Benjamin Neelon SE, Briley ME; American Dietetic Association. Position of the American Dietetic Association: benchmarks for nutrition in child care. J Am Diet Assoc. 2011 

Apr;111(4):607-15. doi: 10.1016/j.jada.2011.02.016. PubMed PMID: 21443997. 
• Erinosho T, Dixon LB, Young C, Brotman LM, Hayman LL. Nutrition practices and children's dietary intakes at 40 child-care centers in New York City. J Am Diet Assoc. 2011 

Sep;111(9):1391-7. doi: 10.1016/j.jada.2011.06.001. PubMed PMID: 21872704. 
• Fleischhacker S, Cason KL, Achterberg C. "You had peas today?": a pilot study comparing a Head Start child-care center's menu with the actual food served. J Am Diet Assoc. 

2006 Feb;106(2):277-80. PubMed PMID: 16442878. 
• Nicklas TA, Baranowski T, Baranowski JC, Cullen K, Rittenberry L, Olvera N. Family and child-care provider influences on preschool children's fruit, juice, and vegetable 

consumption. Nutr Rev. 2001 Jul;59(7):224-35. Review. PubMed PMID: 11475448. 
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10. Effects maternal alcohol consumption during lactation on milk production, milk composition and infant outcomes 
Rationale: Many perceptions exist about the impact of alcohol on various aspects of lactation (Mennella, 2001). A need exists to amalgamate the 
extant evidence to address the validity of these perceptions. 
PICO:  

Population Lactating women 
Intervention/Exposure Alcohol consumption 

Comparator Different levels or types of alcohol consumption 

Outcomes 1) Infant/toddler growth and physical development, 2) infant/toddler cognitive, behavioral or neuromotor development and 
3) breast milk composition 

Systematic Review Questions: 
• What are the effects of (or associations between) maternal alcohol consumption during lactation on human milk alcohol concentration? 
• What are the effects of (or associations between) maternal alcohol consumption during lactation on human milk volume (or infant milk 

consumption)? 
• What are the effects of (or associations between) maternal alcohol consumption during lactation on infant (ages 0-6 months) behavior (specifically 

suckling and sleep)? 
Data and Research Priorities: 
• What data exist with regard to the use of alcohol by lactating women in the US?  
• Are there groups at greater risk of alcohol use: 

o Behavioral characteristics? 
o Ethnic/cultural influence? 
o Use of other recreational drugs? 

• Are there common perceptions about the use of alcohol and what is their prevalence? 
• What are the effects of maternal alcohol consumption during lactation on: 1) human milk composition (other than alcohol), 2) infant and toddler 

(ages 0-24 months) growth and physical development and 3) infant and toddler (0-24 months) cognitive, behavioral and neuromotor development? 
• Is there a dose response, safe dose or upper limit of alcohol that imparts any benefit? 
Supporting Documents: 
• Mennella J. Alcohol's effect on lactation. Alcohol Res Health. 2001;25(3):230-4. Review. PubMed PMID: 11810962. 
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11. Effects (or lack-thereof) of maternal caffeine consumption during lactation on milk production, milk composition, and infant outcomes  
Rationale: Caffeine exposure continues to rise in the general population. The potential impact of maternal caffeine consumption on infant health has 
not been clearly delineated (Nehlig, 1994; Santos, 2012). A need exists to assess the impact of caffeine exposure on various aspects of lactation as 
well as relevant health outcomes in infants. 
PICO:  

Population Lactating women 
Intervention/Exposure Caffeine consumption 

Comparator Different levels or types of caffeine consumption 

Outcomes Infant/toddler growth and physical development, 2) infant/toddler cognitive, behavioral or neuromotor development and 3) 
breast milk composition 

Systematic Review Questions: 
• What are the effects of (or associations between) maternal caffeine consumption during lactation on human milk caffeine concentration? 
• What are the effects of (or associations between) maternal caffeine consumption during lactation on human milk volume (or infant milk 

consumption)? 
• What are the effects of (or associations between) maternal caffeine consumption during lactation on infant (ages 0-6 months) behavior (specifically 

suckling and sleep) as well as growth? 
Research and/or Data Needs: 
• What data exist with regard to the use of caffeine by lactating women in the US?  
• Are there groups at greater risk of caffeine use: 

o Behavioral characteristics? 
o Ethnic/cultural influence? 
o Use of other recreational drugs? 

• Are there common perceptions about the use of caffeine and what is their prevalence? 
• What are the effects of maternal caffeine consumption during lactation on: 1) human milk composition, 2) infant caffeine levels (i.e., does caffeine 

get to the infant via human milk), 3) infant and toddler (ages 0-24 months) growth and physical development and 4) infant and toddler (ages 0-24 
months) cognitive, behavioral or neuromotor development? 

• Is there either a dose response, safe dose that imparts any benefit, or upper limit of caffeine intake? 
Supporting Documents: 
• Nehlig A, Debry G. Consequences on the newborn of chronic maternal consumption of coffee during gestation and lactation: a review. J Am Coll Nutr. 1994 Feb;13(1):6-21. 

Review. PubMed PMID: 8157856. 
• Santos IS, Matijasevich A, Domingues MR. Maternal caffeine consumption and infant nighttime waking: prospective cohort study. Pediatrics. 2012 May;129(5):860-8. doi: 

10.1542/peds.2011-1773. Epub 2012 Apr 2. PubMed PMID: 22473365; PubMed Central PMCID: PMC3566755. 
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12. How can we assist women across the BMI spectrum to reach national goals for breastfeeding duration?  
Rationale: A substantial literature exists that demonstrates an association between higher maternal BMI and difficulty initiating and sustaining 
breastfeeding in most—but not all—populations that have been studied (Lovelady, 2005; Amir, 2007; Nommsen-Rivers, 2010; Lepe, 2011; Turcksin, 
2012). An evaluation of this literature is needed to provide guidance to mothers who are dealing with this issue. 
PICO:  

Population Lactating women 

Intervention/Exposure Maternal body composition (e.g., high versus low fat mass; pre-pregnancy and post-delivery), including weight status 
(e.g., overweight and underweight) 

Comparator Different maternal body composition (e.g., high versus low fat mass) / weight status (e.g., overweight versus underweight) 

Outcomes 1) Growth and physical development of the 0-24 mo old, 2) Duration of breastfeeding (exclusive or any), 3) Breast milk 
volume and 4) Breast milk composition 

Systematic Review Questions: 
• What are the effects of maternal body composition/weight status on initiation (ever breastfeeds) and duration of breastfeeding? 
Data and Research Priorities: 
• What is the relationship between maternal body composition/weight status and:  

o Human milk volume? 
o Human milk composition: macronutrients (fat, protein), micronutrients (vitamins/minerals) and bioactive components (e.g., oligosaccharides, 

lactoferrin etc.)? 
• What are the obstacles and how can women, particularly overweight and obese women, be assisted to achieve current breastfeeding goals (e.g., 

initiation, exclusive breastfeeding for up to 6 months, etc.)? 
• What are the effects of maternal body composition/weight status on growth and development of infants and toddlers from 0-24 months? 
• What are the plausible biological mechanisms that might explain difficulties in initiating/sustaining breastfeeding in women with high BMI?  

o What is the role of inflammation?  
o How might such information be used to identify biomarkers of risk for poor breastfeeding performance? 

Supporting Documents: 
• Amir LH, Donath S. A systematic review of maternal obesity and breastfeeding intention, initiation and duration. BMC Pregnancy Childbirth. 2007 Jul 4;7:9. Review. PubMed 

PMID: 17608952; PubMed Central PMCID: PMC1937008. 
• Lepe M, Bacardí Gascón M, Castañeda-González LM, Pérez Morales ME, Jiménez Cruz A. Effect of maternal obesity on lactation: systematic review. Nutr Hosp. 2011 Nov-

Dec;26(6):1266-9. doi: 10.1590/S0212-16112011000600012. Review. PubMed PMID: 22411371.  
• Lovelady CA. Is maternal obesity a cause of poor lactation performance. Nutr Rev. 2005 Oct;63(10):352-5. Review. PubMed PMID: 16295148. 
• Nommsen-Rivers LA, Chantry CJ, Peerson JM, Cohen RJ, Dewey KG. Delayed onset of lactogenesis among first-time mothers is related to maternal obesity and factors 

associated with ineffective breastfeeding. Am J Clin Nutr. 2010 Sep;92(3):574-84. doi: 10.3945/ajcn.2010.29192. Epub 2010 Jun 23. PubMed PMID: 20573792. 
• Turcksin R, Bel S, Galjaard S, Devlieger R. Maternal obesity and breastfeeding intention, initiation, intensity and duration: a systematic review. Matern Child Nutr. 2012 Aug 

20. doi: 10.1111/j.1740-8709.2012.00439.x. [Epub ahead of print] PubMed PMID: 22905677. 
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13. Effects of maternal probiotic consumption on human milk composition or infant outcomes  
Rationale: The importance of the various human “microbiomes” (gastrointestinal, vaginal, oral and milk) has emerged as a major focal point of 
activity both clinically and from a research perspective. As these microbial populations are better characterized,   a lot of information is learned about 
factors that might impact their growth, maintenance and effect on host health.. The role of maternal probiotic consumption during 
pregnancy/lactation and its influences on maternal and infant microbiomes remains undetermined.  (Note: Because this is an emerging area of 
scientific inquiry, Work Group 4 (as did Work Group 1) has designated this as being part of a perceived "research agenda," rather than high priority 
for a systematic literature review at this time. There is very little research on this, and with the recent description of the human milk microbiome 
(Cabrera-Rubio, 2012), and its potential as both a pro-/prebiotic (Barile, 2013), this topic will likely assume a great importance to infant health.). 
PICO:  

Population Lactating women 
Intervention/Exposure Probiotic consumption 

Comparator Different levels or types of probiotic consumption 

Outcomes 1) Infant/toddler growth and physical development, 2) infant/toddler immune system development, infection or 
inflammation and 3) breast milk composition 

Systematic Review Questions: 
• Insufficient evidence/data exist to support systematic reviews at this time. 
Data and Research Priorities: 
• What is the prevalence of probiotic use in lactating women in the US (i.e., use of any versus use of specific probiotics? and if so, which ones?) 
• What is the evidence to support the use of probiotic to:  

o Improve maternal gastrointestinal function?  
o Improve maternal overall health including immune function? 
o Improve lactation (performance/milk composition)?  
o Improve infant health (growth, immune function)? 

Supporting Documents: 
• Barile D, Rastall RA. Human milk and related oligosaccharides as prebiotics. Curr Opin Biotechnol. 2013 Apr;24(2):214-9. doi: 10.1016/j.copbio.2013.01.008. Epub 2013 Feb 

19. Review. PubMed PMID: 23434179. 
• Cabrera-Rubio R, Collado MC, Laitinen K, Salminen S, Isolauri E, Mira A. The human milk microbiome changes over lactation and is shaped by maternal weight and mode of 

delivery. Am J Clin Nutr. 2012 Sep;96(3):544-51. doi:10.3945/ajcn.112.037382. Epub 2012 Jul 25. PubMed PMID: 22836031. 
 


