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Breastfeeding: expectations and reality

For some women, 
breastfeeding is the 
“womanly art” they 
imagined it to be…

…but for many others, 
getting started with 
breastfeeding is a real 
challenge (graphic from 
Bestfeeding, Renfrew, et al)
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--US women are not meeting their own BF goals

CDC Infant Feeding 
practices survey:

 Among mothers who 
BF < 3 months…

…77% wanted to 
breastfeed longer

 Overall, 40% did not 
meet their own BF 
goals

Sacramento, CA 
(Nommsen-Rivers, 
JOGNN, 2009): Among a 
sample of low-income 
women with very strong 
intentions to exclusively 
breastfeed to 6
months…only half
were still doing so at 6
weeks!
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--Too many difficulties with breastfeeding?

CDC Infant Feeding Practices survey:

#1 reason women quit BF in 1st month?

#2 reason?

#3 reason?

My baby had trouble sucking or latching on, 54%

My nipples were sore, cracked or bleeding, 37%

I didn’t have enough milk, 52%

•Only 5% responded: My baby was old enough that the difference 
between breast milk and formula no longer mattered 
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Davis Risk Factors Study (N=280 births in 1999)
Percent experiencing a lactation-related problem in first week 
(Dewey, Pediatrics 2003)
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Davis Risk Factors Study (N=280 births in 1999)
Delayed onset of lactogenesis by parity 
(Dewey, Pediatrics 2003)
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Delayed Onset of Lactogenesis
Presentation Outline

 Defining delayed onset of lactogenesis 
(Delayed OL) 

 Prevalence of delayed OL in the U.S.—
common, but is it normal?

 Consequences of delayed OL
 Who is at risk?
 Preventive strategies aimed at reducing 

the prevalence of delayed OL
 Clinical management strategies
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Defining lactogenesis: 
Stage I Lactogenesis

 Preparation of mammary 
gland to make milk
 Mid-pregnancy, as 

prolactin increases
 Differentiation of 

mammary epithelial cells 
into -lactocytes
 “Secretory differentiation”
 Colostrum, or “first milk”

Graphic from: Hartmann 
and Hale, Textbook of 
Human Lactation
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Defining lactogenesis: 
Stage II Lactogenesis

 Onset of copious milk 
production, “second milk 
coming in”
 In humans, cascade 

triggered by expulsion of 
placenta: 
 Progesterone decreases, 

prolactin levels high
 Tight junction formation
 Osmotically active lactose 

draws water into lactocyte

 “Secretory activation”

Graphic from: Hartmann 
and Hale, Textbook of 
Human Lactation
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 Delayed OL= Onset of noticeable fullness/heaviness 
in the breasts not occurring within 72 hours of birth
 Clinical basis for 72 hours 
 Weight nadir in healthy term infants: 2.7 days

(MacDonald, et al., Arch Dis Child, 2003)

 ROC analysis: 72 hours ideal cut-off in screening for risk of 
excess neonatal weight loss

(Nommsen-Rivers, J Hum Lact, 2008)

 Maternal perception validated against biochemical 
and milk transfer measures of OL
 Chapman, et al., J Nutr, 2000
 Dewey, et al., Pediatrics, 2003; 
 Otoo, et al., J Hum Lact, 2009

Defining lactogenesis: 
Delayed OL
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 Onset of noticeable fullness/heaviness in the breasts 
does not occur at all

Defining lactogenesis: 
Failed OL
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How common is 
delayed onset of 

lactogenesis?
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Prevalence: Davis Risk Factors Study 
Delayed onset of lactogenesis by parity
(Dewey, Pediatrics 2003)
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Prevalence of Delayed OL:
Sacramento Cohort study design

 Prospective cohort study based 
at UC Davis Medical Center
 Jan 2006 – Dec 2007
 Manuscripts in submission
 Selection criteria: 
 Expecting first live-born infant, 

single fetus
 32-40 wk gestation at enrollment 
 > 18 years old 
 Speaks either English or Spanish
 Lives within 8-mi radius of UCDMC 
 No absolute contraindication to 

breastfeeding
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Prevalence of Delayed OL:
Sacramento Cohort Sample size

40 (8%) lost to follow-up
44 (8%) became ineligible:
• preterm birth (11)
• special care nursery (21)
• chose not to BF (12)

993 screened

772 eligible

532 enrolled & 
interviewed prenatally

448 healthy, term 
deliveries

240 (31%) declined

431 with timing of OL
405 with BMI at day 7
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Prevalence of Delayed OL:
Sacramento Cohort Characteristics, n (%)

215 (48)Public

229 (52)Private

Health insurance

27 ( 6)Mixed

183 (41)White

119 (27)Hispanic

62 (14)Black

57 (13)Asian

Ethnicity

161 (36)College grad.

110 (25)Some college

99 (22)HS diploma

78 (17)< High school 

Education

123 (27)> 30 y

114 (25)25-29.9 y

211 (47)<25 y

Maternal Age

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

Timing of onset of stage II lactogenesis
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190 of 431 (44%) 
delayed OL

16 “censored” :

•9 at day 3

•7 at day 7 (1.6%)

Prevalence of Delayed OL: Sacramento Cohort
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Timing of onset of stage II lactogenesis
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17% delayed OL

44% delayed OL

(Matias, 2009)

Prevalence of Delayed OL: Sacramento  vs. Peru

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

Peru study: birth setting

 Few induced labors (2%) 
 15% labor augmented 
 None who delivered vaginally 

received labor anesthesia
 26% had a cesarean delivery
 All co-sleep
 40% of infants received formula 

in the hospital 
 median 40 mL

Prevalence of Delayed OL : ecologic 
analysis of delayed OL by birth setting
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y=0.97x + 5.44; R-squared = .85

From L to R:

Lusaka, Zambia 
Kasonka, 2002

Rural Guatemala 
Hruschka, 2003

Davis, California
Dewey, 2003 

Urban Guatemala 
Grajeda, 2002 

Urban Connecticut 
Chapman, 1999

Nommsen-Rivers, Dewey, et al., JOGNN 2009

Rural Ghana, Baby-
Friendly Hospital Otoo, 2009

What are the 
consequences of 

delayed OL?
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Short-term consequences of delayed 
OL, Davis cohort
 Excess infant weight 

loss by day 3
 > 10% of birth weight
 7–fold greater risk if 

delayed OL
 Dewey, Nommsen-

Rivers et al. Pediatrics
2003
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 Excess infant weight 
loss by day 3
 > 10% of birth weight
 Nommsen-Rivers et al. 

In review
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Long-term consequences of 
delayed OL, other cohorts
 Connecticut: Chapman, 1999: 

 BF duration 11.7 vs. 3.4 months in 
those with timely vs. delayed OL, 
women who planned to BF for at least 6 
months

 California: Nommsen-Rivers, 2009:
 Low-income, first time mothers
 BF prevalence at 6 weeks was 77% vs. 

54% in those with timely vs. delayed OL 
(p < 0.05), controlling for ethnicity & 
feeding intentions 
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Long-term consequences of 
delayed OL, other cohorts
 Chicago: Hill & Aldag, 2005

 Mothers of preterm infants, n=81
 All pump dependent
 Mothers with “low production” at day 4 

9.5 times more likely to have inadequate 
supply at 6 weeks (< 500 mL/d)
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Who is at risk for delayed OL?
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Who is at risk for delayed OL?
Identified correlates with delayed OL

 Primiparity 
 Chen, 1998; Chapman, 1999; Hildebrandt, 

1999; Grajeda, 2002; Dewey, 2003; Scott, 2007

 Birth experience factors
 Vestermark, 1991; Chen, 1998; Chapman,1999; 

Hildebrandt, 1999; Grajeda, 2002; Dewey, 
2003; Scott, 2007; Nommsen-Rivers, 2009

 Maternal overweight or obesity
 Chapman, 1999; Rasmussen, 2001; Dewey, 

2003; Nommsen-Rivers, 2009
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Who is at risk for delayed OL?
Sacramento Cohort study design

 Prospective cohort study based 
at UC Davis Medical Center
 Jan 2006 – Dec 2007
 Manuscripts in submission
 431 first-time mothers who 

initiated breastfeeding
 In-person assessment
 Days 0, 3, 7
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 Maternal characteristics
 Infant characteristics
 Labor and delivery experience 
 Breastfeeding practices 

Who is at risk for delayed OL?
Sacramento Cohort
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Sacramento Cohort, Infant Factors
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Who is at risk for delayed OL?
Sacramento Cohort, peri-partum factors
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Sacramento Cohort: Logistic regression 
Odds Ratios (OR) for delayed OL
Effect OR AOR* 95% CI
Maternal Age

> 30 vs. < 30 y  2.2 2.8 1.7 – 4.7

Body Mass Index
25–29.9 vs. < 25.0     1.7 1.8 1.1 – 3.2
> 30.0 vs. < 25.0  2.6 2.2 1.2 – 3.9

Birth weight
> 3.6 vs. < 3.6 kg 2.5 2.3 1.4 - 3.7

BF well, 0-24 h
0,1 vs. 2 or more 2.6 2.2 1.1 – 3.9

Peak nipple pain
none/mild vs. mod/sev 1.9 1.8 1.1 – 3.0

*includes adjustment for all variables shown and prenatal BF intentions
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Additive effects of age, obesity, and high 
birth weight on delayed OL risk
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Underlying mechanism?

Maternal 
carbohydrate 
intolerance

Delayed onset 
of 
lactogenesis

Greater 
birth weight

Maternal 
obesity

Older 
maternal 
age

Observed 
associations with 
delayed onset of 
lactogenesis 
(dashed arrows) 
and proposed 
underlying 
interrelationships 
(solid arrows)
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Timing of onset of stage II lactogenesis by 
Gestational Diabetes 
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 44% experienced OL  on day 4 or later
 Significant risk factors in an adjusted model

 Older maternal age
 Maternal obesity
 Infant birth weight > 3.6 kg
 Lack of infant breastfeeding well in first 24 hours
 Lack of any nipple discomfort
 Postpartum edema (in model without BMI)

 Limited in our examination of birth experience 
effects on delayed OL 

Who is at risk for delayed OL?
Sacramento Cohort, Summary
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Are there effective 
preventive 
strategies?
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Preventive Strategies to reduce the 
prevalence of delayed OL

 Improving pre-partum maternal health?

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

Preventive Strategies to reduce the 
prevalence of delayed OL

 Improving pre-partum maternal health
 Improving the birth experience?

Doula care, early 
breastfeeding outcomes and 

breastfeeding status at 6 
weeks postpartum among 

low-income primiparae

LA Nommsen-Rivers, AC, AM 
Mastergeorge, RL Hansen, KG Dewey

JOGNN March/April 2009
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Improving the birth 
experience: Doula Care

 Objectives of childbirth support
 Continuous support throughout labor and 

delivery
 More positive birth experience with fewer 

complications

 Project evaluation study
 Standard Care (n=97), eligible, but no doula 

was on call
 Doula Care (n=44) systematically assigned 

when doula available
Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

Doula care relationships with 
key birth experience outcomes

 Adjusted* mean duration of stage II labor
 Doula care, 58 minutes
 Standard care, 100 minutes (P< .004)

 Spontaneous vaginal delivery
 Adjusted* odds, 2.7 (1.1,6.5) times higher 

with Doula care (P=.03) 
*Adjusted for obesity, admit status (labor vs. induction), and ethnicity 

Doula care and breastfeeding study
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Doula Care relationships with 
early breastfeeding outcomes

^ 49% experienced onset of copious milk production < 72 h
#Odds Ratio [95% Confidence Interval] 
*Adjusted for obesity, admit status, and ethnicity

0.14

0.04

1.8 [0.8-4.0]

2.7 [1.1-6.8]

1.0 (ref.)

1.0 (ref.)

OR [95% CI] #

Adj. OR*

P-
value

Doula Care 
(n=44)

Standard Care 
(n=97)

Measure

Doula care and breastfeeding study

Odds of timely onset of lactogenesis (within 72 hours)
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Preventive Strategies to reduce the 
prevalence of delayed OL

 Improving pre-partum maternal health
 Improving the birth experience
 Improving maternity care practices

 Early skin-to-skin contact mother care
 Infant sleep location
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First time mothers 
in a hospital 
(Davis, CA) 
promoting early 
and frequent skin-
to-skin contact and 
BF (n=140)

Skin-to-skin care and timing of onset of lactogenesis 
(Nommsen-Rivers, unpublished)
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Improving maternity care practices: Randomised 
trial of infant sleep location on the postnatal ward

 Helen Ball, et al., Arch. Dis. Child., 2006
 RCT 

 Standard maternity cot (n=18) 
 vs. side-car (n=23) or mother’s bed (n=20)

 Breastfeeding frequency compared
 Significantly more breastfeeds
 Significantly more “successful feeds”

 an average of ~1 more per 4 hour interval!

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

Clinical Management Strategies

 RCT of breast pumping after cesarean 
delivery

 Observational clinical trial of hand 
expression during stage I lactogenesis

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

 Donna Chapman, et al., Pediatrics, 2001
 Women w/Cesarean randomized

 Control (n=29)
 Pumping w/electric pump 3x/d 24-72 h (n=28)

 Mean milk transfer at 72 hours 
 Control, 26.1 grams/feed
 Pumping, 18.2 grams/feed (P=.19)

 Pumping group
 significantly more breast pain
 Tendency toward shorter breastfeeding duration

Clinical management: RCT of breast pumping 
after cesarean delivery
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 Jane Morton, et al., J. Perinatology, 2009
 Observational study

 Hand expression of colostrum in first 72 h
 Hands-on pumping after lactogenesis

 Frequency of hand expression grouped:
 I: < 2 times/day (n=15)
 II: 2-5 times/day (n=18)
 III: 6 or more times/day (n=16)

 Group III significantly greater volume at 1 
week

Clinical management: Combining hand techniques with 
electric pumping increases milk production in mothers 
of preterm infants

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

Mean daily volumes of expressed milk over 8 weeks by 
frequency of hand expression during the first 3 
postpartum days

Morton, J. Perinatology 2009
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 “…more effective removal of colostrum 
with hand expression may stimulate 
subsequent production”

 “Our data support the importance of 
frequent colostrum removal in the first 3 
days”

Clinical management: Combining hand techniques with 
electric pumping increases milk production in mothers 
of preterm infants

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

 Is milk in now? Is infant BF well?
 If yes to both, recheck weight in 24 hours
 If milk in, but infant not BF well, provide EBM

 Milk not in yet, but infant BF well?
 If weight loss < 7-10%, encourage to continue 

frequent BF
 If weight loss is of concern, consider SNS

 Milk not in, infant not feeding well
 Feed the baby
 Hand expression? Hands on pumping?
 After day 7, consider medical issues

Clinical management of delayed onset of 
lactogenesis: post-discharge follow-up

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

Clinical management of delayed onset of 
lactogenesis: post-discharge follow-up

•98% of 531 first-time 
mothers experienced onset of 
lactogenesis within the first 
week postpartum

•If lactogenesis is delayed 
beyond 7 days, consider 
medical issues:

•Retained placenta

•Pituitary and Thyroid function

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

These standards are for all children, 
not just for breastfed children 
http://who.int/childgrowth/standards/en/index.html
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THE BOTTOM LINE…

 Delayed onset of lactogenesis 
is common across a diverse 
spectrum of first-time 
mothers

 Common ≠ normal
 AAP: “All breastfeeding 

newborn infants should be 
seen by a pediatrician or 
other knowledgeable and 
experienced health care 
professional at 3-5 days of 
age…”

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010
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Model II, with edema variable, without BMI:
Adjusted Odds (95% CI) of delayed OL

Effect AOR 95% CI
Mat. Age
> 30 vs. < 30 y  2.1 1.3 - 3.3

Birth wt 
> 3.6 vs. <3.6 kg 2.2 1.4 - 3.4

Edema
Mild vs. none     1.6 1.0 – 2.5
Pitting vs. none 2.5   1.2 – 5.0

Formula
> 60 vs. 0–60 mL 2.0  1.3 - 3.1

Delayed onset of lactogenesis (delayed OL), Nommsen-Rivers 2010

Risk of excess neonatal weight loss 
by onset of lactogenesis and obesity
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