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Abstract

Objective—To examine how expressed milk feeding diverges from feeding at the breast in its 

association with neurodevelopment and behavior. We hypothesized that longer and exclusive 

feeding at the breast only (ie, no formula, no feeding expressed milk) would be associated with the 

optimal cognitive developmental, executive function and eating behaviors, and expressed milk 

feeding would be associated with less optimal outcomes.

Study design—The Moms2Moms cohort (Ohio, USA) reported infant feeding practices at 12 

months postpartum and children’s global cognitive ability, executive function, and eating 

behaviors at 6 years. Linear and log-binomial regression models estimated associations with 

durations of feeding at the breast, expressed milk, human milk (modes combined), and formula.

Results—Among 285 participants, each month of exclusive feeding at the breast only was 

associated with a decreased risk of clinically-meaningful executive function (working memory) 

deficit (adjusted RR=0.78, 95% confidence interval (CI): 0.63, 0.96), but was unassociated with 

inhibition (adjusted RR=0.92, 95% CI: 0.85, 1.01). Feeding expressed milk was not clearly related 
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to executive function outcomes. No associations with global cognitive ability were observed. Weak 

associations were observed with eating behaviors for some feeding practices.

Conclusions—Feeding at the breast may offer advantages to some aspects of executive function 

that expressed milk may not. Large, prospective studies exploring mechanisms could further 

distinguish the effect of feeding mode from that of nutrients.
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With the accessibility of breast pumps and increasing interest in providing human milk while 

working outside the home, milk expression (pumping) has become popular in the US more 

than 85% of infants fed human milk are fed expressed milk at least sometimes.1

Compared with formula feeding, a longer duration of breastfeeding and breastfeeding 

exclusivity are associated with enhanced cognitive development in childhood, although 

residual confounding by socioeconomic status and maternal cognitive ability remains a 

concern for observational studies.2–6 Several studies have reported benefits to behavioral 

outcomes like attention and hyperactivity7,8 and associations with food-related behaviors 

(e.g., less food fussiness, greater satiety responsiveness).9,10 Although some studies have 

examined associations between breastfeeding and higher-level cognitive abilities that are 

predictive of school success, often considered under the umbrella term “executive 

function,”11 almost no studies have examined the mode of feeding human milk (breast vs 

bottle) and such outcomes.12,13 Expressed milk feeding diverges from feeding at the breast 

and instead parallels formula feeding in several ways that could affect neurodevelopment 

and behavior. Failure to distinguish between modes of feeding human milk could introduce 

exposure misclassification if infants fed human milk from a bottle are errantly classified as 

formula fed, thereby introducing bias that would underestimate any beneficial effect of 

breastfeeding on outcomes.

Several studies examined the mode of human milk feeding in relation to long-term 

developmental or behavioral outcomes, and these focused only on the first 3–6 months of 

infant feeding.14–16 The present study was designed to examine human milk infant feeding 

practices, including distinguishing expressed milk feeding versus feeding at the breast. We 

examine important long-term outcomes including executive function (working memory, 

inhibition), global cognitive development, and eating behaviors, in a longitudinal study of 

US mothers and children to age 6 years. We hypothesized that longer and more exclusive 

feeding at the breast only (i.e., no formula, no feeding expressed milk) would be associated 

with the most optimal global cognitive development, executive function and eating 

behaviors, with expressed milk feeding associated with somewhat less optimal outcomes.

Methods

In 2012, 1,244 adult (≥18 years), English-speaking women who delivered a live-born 

singleton infant (>24 weeks’ gestation) at The Ohio State University Wexner Medical Center 

(Columbus, OH, USA) over a period of 5 months in 2011 were potentially eligible for the 
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Moms2Moms (M2M) study. The original objective of the M2M study was to study peer to 

peer human milk sharing. Women were not recruited if they lacked valid contact information 

(n=111), were prisoners (n=11), or had infants who did not survive delivery or the hospital 

stay (n=6).17 Because the “bottle feed” designation on this labor and delivery unit was for 

women who intended to exclusively formula feed their infant, women whose medical record 

indicated their intention to “bottle feed” were also not recruited (n=303).

Eligible women (n=813) were mailed a survey at 12 months’ postpartum to assess lactation 

and infant feeding behaviors from delivery to the time of the survey, and sociodemographic 

information (maternal education, marital status, maternal race/ethnicity, household income, 

enrollment in the Special Supplemental Nutrition Program for Women, Infants, and Children 

(WIC), maternal employment/school attendance, child care participation, smoking, child’s 

sex). Five hundred and one women participated. Additional maternal and child 

characteristics were abstracted from the obstetric record (maternal age, health insurance 

status, parity, mode of delivery, and child gestational age, birthweight, and sex). Participants 

received a $10 incentive. This original study was approved by the Institutional Review 

Board at The Ohio State University, and further details have been reported previously.17

6-year follow up

Mothers were re-contacted in 2017 for the current follow-up study to assess child 

neurodevelopmental and behavioral outcomes at age 6 years and lactation and infant feeding 

beyond 12 months. Of 501 original M2M participants, 10 had a change in legal 

guardianship, had missing or incomplete data from the original survey, or had significant 

difficultly understanding the prior survey in English, leaving 491 for whom re-contact was 

attempted. Participants were invited to complete a 10-minute phone survey that included 

questions about lactation and infant feeding practices again, and a 30-minute, electronic 

survey via REDCap that included questions about child global cognitive ability, executive 

function, eating behaviors, and overall health.18 If participants needed assistance or could 

not complete the REDCap survey, the survey was administered via phone or postal paper 

survey. Participants received a $15 incentive. If all required study activities were completed, 

the mother was entered into a drawing to win a FitBit activity tracker. This 6-year follow up 

was approved by the Institutional Review Board at Nationwide Children’s Hospital.

Infant feeding measures and variables

The instrument used to assess lactation and infant feeding at both time points asked about 

the child’s age when they started and stopped each feeding practice (i.e., feeding at the 

breast, feeding expressed milk, and feeding formula). The values recorded on the survey at 

12 months were used for the present analysis unless the respondent reported they were still 

engaging in a particular feeding practice at that time. In those instances, values reported on 

the 6-year survey were used. Four binary variables were created for whether the dyad ever 

fed at the breast, ever fed expressed milk, ever fed human milk (i.e., ever fed at the breast or 

expressed milk), and ever fed formula. Continuous variables were created for the duration of 

each feeding practice by subtracting the starting age from the stopping age, in days, and then 

converting to months for ease of interpretation. A second set of continuous variables was 

created for the duration the dyad exclusively fed using each feeding practice. We defined 
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“exclusive” as no feeding by the other human milk or formula feeding methods, but the child 

may have been fed other liquids or solid foods (e.g., exclusive expressed milk feeding was 

defined as being fed expressed milk during that time period without feeding at the breast and 

without feeding formula, but other liquids or foods were possible).

Child neurodevelopmental outcome measures and variables

The Developmental Profile 3 (DP-3, up to 38-item cognitive function sub-test) is a parent-

completed questionnaire appropriate for children from birth to age 12 years used to identify 

a child’s cognitive strengths and weaknesses.19 An example question included, “Could the 
child take out 12 objects from a group of 20 objects when asked?” Parents indicated “Yes” if 

their child had demonstrated the ability and, “No” if they had not. “Yes” responses were 

summed, and norms were referenced to generate standardized cognitive scores with a mean 

of 100 and standard deviation of 15. Scores < 85 were considered below average or delayed. 

The Childhood Executive Functioning Inventory (CHEXI) is a 24-item caregiver-completed 

assessment of child executive function for children ages 4–11 years.20 Example items 

included, “Has difficulty with tasks or activities that involve several steps.” and “Has 
difficulty holding back his/her activity despite being told to do so.” Items are rated on a 5-

point scale, from “Definitely Not True” to “Definitely True.” Two subscales are validated for 

the age group in this study: working memory (sum of working memory and planning items) 

and inhibition (sum of inhibition and regulation items), with higher continuous scores 

indicating greater difficulties in the given domain.21,22 Binary variables were also created 

based on a cutoff of 35 for working memory and 32 for inhibition which have been shown to 

have excellent sensitivity and specificity for identifying children with Attention Deficit-

Hyperactivity Disorder (ADHD).22

Child eating behavior measures and variables

The Children’s Eating Behaviour Questionnaire (CEBQ) is a caregiver-reported measure to 

assess children’s eating styles.23,24 It includes 35 items rated on a 5-point scale of “Never” 

to “Always,” and consists of eight scales: food responsiveness, enjoyment of food, 

emotional over-eating, desire to drink, satiety responsiveness, slowness in eating, emotional 

under-eating, and food fussiness. Mean scores for each sub-scale were used for analysis, 

with higher scores on the food responsiveness and enjoyment of food scales indicating 

greater food enjoyment, and higher scores on the remaining subscales indicating a higher 

observed frequency of the specific behavior.

Data analysis

Descriptive statistics characterized the sample, and chi-square and t-tests compared those 

who participated in the current follow up study with those who did not participate. This 

comparison was done to assess the potential selection bias from all the reasons an individual 

might not be in the follow-up sample: non-response, change in legal guardianship, having 

missing or incomplete data. Associations between the duration of each human milk feeding 

practice (continuous variables in units of months) and the continuous, standardized 

cognitive, working memory, inhibition and eating behavior outcome variables were 

examined using linear regression. Adjusted models controlled for potential confounders 

selected a priori based on prior literature (maternal age, education, marital status, race, 
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ethnicity, household income, WIC enrollment, insurance status, maternal employment 

postpartum, child care participation, maternal smoking, parity, mode of delivery, and child 

sex and gestational age). Analyses were repeated using log-binomial regression for the 

dichotomized outcome variables to examine the risk of scoring in the delayed or below 

average range for cognitive ability, or above clinical cutoffs for working memory and 

inhibition.

Results

Sample characteristics

Of 491 respondents for whom re-contact was attempted, 305 participated, and 285 had data 

for at least one outcome measure and were included in the present analysis (Table I). 

Mothers were an average of 31 years old at delivery, most identified as white (84%) and 

non-Hispanic (95%), and most had at least a Bachelor’s degree (76%). Household income 

varied, with over one third of mothers reporting $55,000 or less (37%). The majority worked 

or attended school greater than 20 hours per week at some time during the first year 

postpartum (68%). Both feeding at the breast and feeding expressed milk were common in 

this cohort (92% and 91% ever did, respectively) (Table 2). Durations varied widely, but 

mothers fed at the breast for a median of 7.9 months (IQR=1.4–12.0), fed expressed milk for 

a median of 4.8 months (IQR=1.6–9.0), and fed formula for a median of 10.8 months 

(IQR=2.0–12.0). Those who participated in the follow-up study differed on some maternal 

and child characteristics as compared with those who did not participate in the follow-up 

study (i.e., education, race, income, WIC participation, health insurance status, parity, 

birthweight, and gestational age), but not on other characteristics (i.e., maternal age, marital 

status, ethnicity, maternal employment, child care, smoking, mode of delivery, and child 

sex). At the time of the follow-up study, children were a mean of 69 months old (SD=2, 

IQR=68–70).

Descriptive statistics for outcome measures

The sample scored slightly above norms on the DP-3 (mean=109, SD=15). Fourteen 

children (5%) scored in the delayed or below average range. The median working memory 

score was 26 (IQR=21–31), and the median inhibition score was 27 (IQR=23–31). 

Approximately 11% of children (31) scored above the clinical cutoff for working memory, 

and 21% (59) of children scored above the clinical cutoff for inhibition, indicating 

symptoms congruent with an ADHD diagnosis. Mean CEBQ scores and standard deviations 

for the sample were: food responsiveness (2.3, 0.7), enjoyment of food (3.6, 0.8), emotional 

over-eating (1.7, 0.6), desire to drink (2.6, 1.0), satiety responsiveness (3.0, 0.5), slowness in 

eating (2.7, 0.5), emotional under-eating (2.6, 0.8), and food fussiness (2.7, 0.3).

Associations between feeding practices and outcomes

None of the feeding practice duration variables were associated with global cognitive ability 

(e.g., adj β for exclusive human milk feeding=0.08, 95% CI: −0.16, 0.32, Table 3). Each 

additional month of exclusive feeding at the breast only was associated with slightly lower 

(better) working memory scores (adj β=−0.20, 95% CI: −0.38, −0.01). Similar associations 

with working memory were observed for the duration of feeding human milk (at the breast 
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or expressed) and the duration of exclusively feeding human milk only (adj β ranged −0.18 

to −0.16). Associations for exclusively feeding expressed milk only were similar in 

magnitude but less precise, and the confidence interval included the null. The results for 

inhibition were in the same direction but effect estimates were closer to the null, and only 

the estimate for the duration of feeding human milk had a confidence interval that excluded 

the null (adj β=−0.12, 95% CI: −0.25, −0.00).

Longer duration of feeding at the breast was associated with an 11% reduced risk of having 

a working memory score above the clinical cutoff (adj RR=0.89, 95% CI: 0.81, 0.99, Table 

4). Duration of exclusive feeding at the breast only was even more strongly associated with a 

working memory score above the cutoff (adj RR=0.78, 95% CI: 0,63, 0.96). Duration of 

feeding expressed milk was not associated with the risk of having an elevated (above the 

clinical cutoff) working memory score. The effect estimate for exclusive expressed milk 

feeding only duration was well below the null but very imprecise (RR=0.67, 95% CI: 0.22, 

2.04). When the duration of feeding at the breast and feeding expressed milk were 

combined, the associations were similar to those observed for feeding at the breast (adj RR 

ranged 0.84–0.87). None of the feeding practices were associated with the risk of inhibition 

scores above the clinical cutoff.

Longer exclusive feeding at the breast only was associated with a small increase in 

emotional overeating (adj β=0.02; 95% CI: 0.00, 0.03) and food fussiness (adj β=0.01, 95% 

CI: 0.00, 0.02) (Table 5; available at www.jpeds.com). The duration of feeding human milk 

was associated with slightly greater enjoyment of food and also food fussiness in adjusted 

models (e.g., exclusive feeding human milk only and enjoyment of food: β=0.01; 95% CI: 

0.00, 0.03). Results from unadjusted models were similar and are not shown.

For all outcomes, the results for formula feeding were approximately the inverse of those for 

feeding human milk because those practices were mutually exclusive.

Discussion

In the present study, feeding at the breast for longer periods of time was associated with 

clinically-meaningful advantages in working memory ability at 6 years of age after 

controlling for confounders in our model where working memory was a binary outcome, for 

each additional month of exclusive feeding at the breast only, the risk of a working memory 

score compatible with an ADHD diagnosis decreased by 22%. When feeding at the breast 

and feeding expressed milk were combined, this association persisted. However, the 

association was not clearly present for expressed milk feeding by itself. Results for 

inhibition did not display a similar pattern in the models with binary outcomes, and results 

for the models where the outcome was continuous were not as clear. Human milk feeding 

practices were not associated with global cognitive ability based on the DP-3. Additionally, 

feeding human milk and exclusively feeding human milk only were associated with 

increased food enjoyment, and exclusively feeding at the breast only was associated with 

increased emotional overeating at age 6. Feeding human milk and feeding at the breast (and 

exclusivity of each) were associated with increased food fussiness at age 6. All of the 

associations with eating behaviors were of small magnitude, however.
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Our results for working memory suggest that the mode of feeding human milk may be 

important to the development of executive function. Core executive functions see 

particularly rapid development by the preschool years.25 Although the hippocampus is 

involved in all executive functions and is particularly important for working memory,26 these 

functions are subserved by the frontal cortex,27 which develops across the lifespan and is 

sensitive to nutritional alterations.28–30 Optimal development of these brain areas requires 

appropriate nutrition, such as high levels of iron,31 fatty acids,32 iodine, and choline,33 

nutrients which are enriched in human milk.2,3,7 Additionally, the early development of 

working memory is highly sensitive to parenting and the home environment.34–38 Feeding at 

the breast may offer infants greater opportunities for bonding that lead to a more stimulating 

parent-child relationship supportive of early executive function compared with feeding 

expressed milk. In contrast, with expressed milk feeding,15 the physical contact between 

mother and infant during feeding is reduced or eliminated, which may impede the 

development of maternal sensitivity to infant cues and maternal-infant bonding.39 These 

features may undermine the benefits typically attributed to “breastfeeding.” On the other 

hand, residual confounding or reverse causality may explain the association between feeding 

at the breast and working memory. For instance, executive function is somewhat heritable, 

and maternal executive function deficits may also lead to less feeding at the breast with more 

feeding of expressed milk and a less stimulating home environment.40–42 Finally, children 

with poor executive function at age 6 may have been particularly difficult to feed at the 

breast as infants, a form of reverse causation. However, the fact that we did not observe a 

similar pattern of results for the inhibition outcome suggests against these alternative 

explanations. Working memory and inhibitory control are related but distinct facets of 

executive function. Why feeding at the breast may benefit working memory but not 

inhibitory control merits further study with more in-depth outcome assessment through 

studies that include complementary, multimodal measures of child cognition (parent report, 

teacher report, and objective laboratory assessments) to explore the nuance of this finding.

A prior study examined the mode of feeding human milk in relation to cognitive 

development is the GUSTO study.16 GUSTO investigators reported advantages to some 

aspects of memory across early childhood among the children fed exclusively at the breast 

compared with those fed exclusively human milk (but not exclusively at the breast). They 

also reported no association with executive function outcomes including planning, inhibitory 

control, and attention and also global cognitive ability at 24 and 54 months (although they 

reported much worse performance at 48 months among the exclusive at-the-breast group). 

The findings of the present study are consistent with GUSTO in reporting no advantage in 

global cognitive ability and inhibition for feeding at the breast. GUSTO did not directly 

assess working memory to enable comparison with the present study on that outcome, as it 

focused on feeding practices at 3 months of age only. Because GUSTO focused on children 

of Chinese, Malay, or Indian ethnicities, whether the results apply to a broad sample of US 

children is unknown.

Two prior studies examined the mode of feeding human milk in relation to later child eating 

behaviors. DiSantis et al reported reduced satiety responsiveness among children fed human 

milk from a bottle for the first 3 months of life rather than at the breast, but no association 

with food responsiveness or enjoyment of food.14 However, this study measured feeding 
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practices retrospectively (3–6 years in the past) and only for the first 3 months of life. 

Meanwhile, the US Infant Feeding Practices Study II (IFPS II) reported no association 

between bottle-feeding intensity and satiety responsiveness or food responsiveness15. 

However, neither study used all of the CEBQ sub-scales to enable direct comparison with 

the present study, and the DiSantis et al study did not include data on feeding practices 

beyond 3 months.14,43 Given the results of these prior studies and the small associations 

reported in the present study, it may be that the mode of feeding human milk is not very 

important for later eating behavior outcomes, but the nutrients in human milk may be, given 

the prior literature highlighting differences between breast and formula fed groups.9 It is 

also possible that the CEBQ is not sensitive enough to detect differences or is subject to 

maternal reporting biases that are differential by feeding mode.

One limitation of the present study included the lack of direct assessment of executive 

function by objective assessors. For instance, if women who tended to feed at the breast also 

tended to over-report working memory abilities in their children, this may have biased our 

effect estimates away from the null. Although some studies have reported positive 

correlations between parent reports of child cognitive abilities and laboratory-based 

assessments and the CHEXI has specifically been validated against laboratory Go/No-Go 

and word span tasks administered by trained researchers, it is ideal to capture both parent 

reports and direct assessments.20,44,45 For some outcomes, parent reports can be especially 

important for day-to-day behaviors that may not be readily observed in a laboratory setting 

(e.g., typical eating behaviors). Another limitation was the potential for recall bias during 

survey collection of infant feeding practices which may have introduced measurement error, 

although the recall was limited to the infancy period rather than many years. Another source 

of possible measurement error was that we did not collect information about temporary 

changes in feeding practices (e.g., if a participant stopped pumping for some time and then 

re-started) or the proportions of feeds that were one mode versus another in time periods 

when multiple modes were used. Our limited sample size may have precluded observing 

more robust associations for feeding expressed milk, particularly for exclusive feeding of 

expressed milk only, which was practiced for relatively short time periods compared with 

exclusive feeding at the breast only. Loss to follow up may have induced selection bias. We 

did observe some socio-demographic differences between those who participated in the 

follow-up survey versus the original cohort. For example, the follow-up sample was 

somewhat better educated and more likely to identify as white than the original cohort. If 

loss was differential by both exposure and outcome, our results could be biased, particularly 

attenuated toward the null if those who tended to formula feed more and had children with 

poorer executive function were more likely to be lost. However, it is not possible to know if 

loss to follow-up was differential by exposure and outcome jointly or by outcome alone. Our 

results may not be generalizable to the entire population of women and children given our 

sample characteristics differ from the U.S. as a whole. Finally, residual confounding is 

always a possibility in observational research, including by unmeasured factors like maternal 

cognitive ability. Whether children had started kindergarten could be a mediator of our 

associations, but we were unable to examine this because we did not have data on school 

participation. These limitations are balanced by key strengths of the study, including its 

prospective cohort design, use of established, validated outcome measures targeting key 
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aspects of child development, and detailed lactation and infant feeding measures that 

separated feeding at the breast from feeding expressed milk and included all of infancy and 

beyond.

Feeding at the breast may offer advantages to executive functions like working memory that 

feeding expressed milk may not offer. Future prospective research with large samples, 

careful control of confounding, multi-modal assessment of outcomes, and examination of 

potential mechanisms is needed to clarify and distinguish the effect of the mode of infant 

feeding from that of the content of human milk.
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Table 1.

Participant Characteristics (n=285, 2017–18, Ohio, USA)

Maternal or child characteristic Original Cohort (n=499) Followed Up (n=285) Not Followed Up (n=214)

Mean, SD or n,%

Maternal age at delivery 30 (5) 30 (4) 30 (5)

Maternal education -

 Less than high school diploma 11 (2) 4 (1)* 7 (3)

 High school graduate or GED or equivalent 57 (11) 27 (9) 30 (14)

 Some college or Associate degree 92 (18) 38 (13) 54 (25)

 Bachelor’s degree 176 (35) 113 (40) 63 (29)

 Graduate or professional degree 159 (32) 103 (36) 56 (26)

 Missing 4 (1) 0 (0) 4 (2)

Marital status -

 Married or living with partner 439 (88) 259 (91) 180 (84)

 Separated, divorced, widowed or never married 56 (11) 26 (9) 30 (14)

 Missing 4 (1) 0 (0) 4 (2)

Maternal race -

 White 391 (78) 239 (84)* 152 (71)

 Black or African-American 55 (11) 23 (8) 32 (15)

 Other 50 (10) 23 (8) 27 (13)

 Missing 3 (1) 0 (0) 3 (1)

Maternal ethnicity -

 Hispanic 24 (5) 14 (5) 10 (5)

 Non-Hispanic 473 (95) 271 (95) 202 (94)

 Missing 2 (0) 0 (0) 2 (0)

Household income -

<$15,000 68 (14) 27 (9)* 41 (19)

 $15,000–<$35,000 85 (17) 45 (16) 40 (19)

 $35,000–<$55,000 61 (12) 33 (12) 28 (13)

 $55,000–<$75,000 68 (14) 47 (16) 21 (10)

≥$75,000 212 (42) 132 (46) 80 (37)

 Missing 5 (1) 1 (0) 4 (2)

Enrolled in Special Supplemental Nutrition Program for 
Women, Infants, and Children in pregnancy or infancy

-

 Yes 139 (28) 65 (23)* 74 (35)

 No 355 (71) 219 (77) 136 (64)

 Missing 5 (1) 1 (0) 4 (2)

Mother had public health insurance at time of delivery -

 Yes 108 (22) 40 (14)* 68 (32)
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Maternal or child characteristic Original Cohort (n=499) Followed Up (n=285) Not Followed Up (n=214)

Mean, SD or n,%

 No 388 (78) 245 (86) 143 (67)

 Missing 3 (1) 0 (0) 3 (1)

Went to work or school ≥20 hours per week during first 
year postpartum

-

 Yes 340 (68) 193 (68) 147 (69)

 No 156 (31) 92 (32) 64 (30)

 Missing 3 (1) 0 (0) 3 (1)

Child ever attended day care during infancy -

 Yes 243 (49) 144 (51) 99 (46)

 No 252 (51) 140 (49) 112 (52)

 Missing 4 (1) 1 (0) 3 (1)

Mother smoked during pregnancy or first year postpartum -

 Yes 39 (8) 17 (6) 22 (10)

 No 456 (91) 268 (94) 188 (88)

 Missing 4 (1) 0 (0) 4 (2)

Parity -

 0 248 (50) 156 (55)* 92 (43)

 1 155 (31) 78 (27) 77 (36)

 ≥2 94 (19) 51 (18) 43 (20)

 Missing 2 (0) 0 (0) 2 (1)

Mode of delivery -

 Cesarean section 186 (37) 105 (37) 81 (38)

 Vaginal 282 (57) 166 (58) 116 (54)

 Missing 31 (6) 14 (5) 17 (8)

Child sex -

 Female 242 (49) 137 (48) 105 (49)

 Male 255 (51) 148 (52) 107 (50)

 Missing 2 (0) 0 (0) 2 (1)

Child birthweight (grams)** 3273 (656) 3339 (627)* 3185 (685)

Gestational age at birth 38 (2) 39 (2)* 38 (3)

*
Chi-square or t-test comparing the follow-up cohort to the portion of the original cohort not followed up p<0.05

**
for the follow-up cohort: median=3430, IQR=680, range=680–5642; for the portion of the original cohort not followed: median=3360, IQR=680, 

range=567–5642
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Table 2.

Human Milk Feeding Practices (n=285, 2017–18, Ohio, USA)

Feeding Practice Prevalence for ever adopting the feeding practice for 1 
day or more(n, %)

Duration in months (median, IQR)

Feeding at the breast - any 262, 92% 7.9, 1.4–12.0

Feeding at the breast only - exclusive 184, 65% 0.1, 0.0–2.0

Feeding expressed milk - any 259, 91% 4.8, 1.6–9.0

Feeding expressed milk only - exclusive 28, 10% 0, 0*

Feeding human milk - any 279, 98% 7.9, 3.0–12.9

Feeding human milk only - exclusive 212, 74% 1.8, 0–11.0

Feeding formula- any 251, 88% 10.8, 2.0–12.0

Feeding formula only - exclusive 192, 67% 4.0, 0–9.2

*
mean duration was 0.3 months, standard deviation=1.5
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