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Abstract

Background: Expressing milk (i.e., human milk) is common in the USA, but practices are 

unknown among families in the Special Supplemental Nutrition Program for Women, Infants, 

and Children (WIC). This study of a WIC population explores the practice of and reasons for 

expressing milk in the first year postpartum.

Methods: We analysed data from a longitudinal study to examine milk expression at 1, 3, 5, 7, 9, 

11, and 13 months postpartum among breastfeeding persons enrolled in WIC with term singletons. 

We cross-sectionally analysed the weighted prevalence of milk expression at each survey month 

and report reasons for milk expression in the first 7 months.

Results: Among the study participants who reported feeding human milk at Month 1, 70.4% 

expressed milk in the first 13 months postpartum. The prevalence of milk expression was 56.8% 

at Month 1 and decreased to 13.9% at Month 13 among those feeding any human milk that 

month. Reasons for expressing milk changed over time; in the first month, increasing milk supply, 

relieving engorgement, and having an emergency supply of milk were common. In later months, 

having a supply of milk available so that someone else could feed their infant was common.

Conclusions: Clinicians, health educators, WIC staff, and others working with WIC families 

can promote optimal expressed milk feeding and storage practices. Extra attention and support 
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may be especially important in the first months postpartum when milk expression is common. 

Support for persons who are expressing milk can be tailored for reasons of milk expression.
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INTRODUCTION

Human milk (also known as breastmilk and hereafter referred to as ‘milk’) is the optimal 

source of nutrition for most infants.1,2 Some infants do not feed directly at the breast 

for every feeding for various reasons, including medical conditions, separation from the 

lactating parent, or parental needs and preferences (e.g., to gauge milk supply, to avoid 

mental or emotional discomfort with feeding directly at the breast).3,4 Lactating parents 

may choose to express milk to feed it to their infants, a common practice in the USA.5,6 

A 2005–2007 US study indicated that, among persons who breastfed their infants in the 

early postpartum period (N = 1564), 85% of them had expressed milk during the first 

year after birth.7 That sample was more likely to be White, more educated, employed, 

and have fewer children than a nationally representative group. However, more current 

milk expression practices are unknown among other populations, such as families with low 

income participating in the US Department of Agriculture’s (USDA) Special Supplemental 

Nutrition Program for Women, Infants, and Children (WIC).

WIC is a federal program that serves over 6 million people and provides supplemental foods, 

nutritional education, peer counselling, and health services referrals for eligible pregnant, 

postpartum, and breastfeeding persons, infants, and children aged < 5 years.8,9 Individuals 

are eligible if they meet certain criteria, including having lower income (i.e., ≤ 100%–185% 

of federal poverty level) or participating in certain programs (e.g., Medicaid or Supplemental 

Nutrition Assistance Program) and being at nutritional risk.10 WIC supports breastfeeding 

families who practice milk expression by providing health education and breast pumps.11 

Understanding the characteristics, practices, and reasons of persons with low income who 

express milk in the first year postpartum can provide information for interventions to support 

families in optimal expressed milk feeding and storage practices. The present study aimed to 

examine the prevalence of, characteristics associated with, and reasons for milk expression 

in the first year postpartum among breastfeeding persons with term singletons who were 

enrolled in WIC.

METHODS

Study design

We used data from USDA WIC Infant and Toddler Feeding Practices Study-2, a longitudinal 

study examining maternal and child feeding practices that enrolled study participants 1 

July to 18 November 2013 (registered at ClinicalTrials.gov [NCT02031978]).12 We used a 

two-stage stratified sampling strategy to select participants. The first stage used a probability 

proportional to size sampling design to select 80 WIC clinics (projected to enroll ≥ 30 

participants per month) from 27 states and territories, representing 37% of WIC sites and 
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87% of the total WIC population.12,13 The second stage identified all eligible participants 

from selected WIC clinics; eligibility criteria included: aged ≥ 16 years, able to speak 

English or Spanish, and enrolling in WIC services for their current pregnancy or enrolling 

their infant aged < 2.5 months.12,13

Of the 6775 persons referred to the study by WIC staff, 4367 were interested in participating 

in the study and enrolled following screening eligible12,13 (Figure 1). Interviewers 

conducted telephone interviews with enrolled participants prenatally and every other month 

through 13 months postpartum. Response rates among those enrolled ranged from 53.7% at 

Month 11 to 77.8% at Month 1. Participants provided written informed consent and received 

incentives for each completed interview. The WIC Infant and Toddler Feeding Practices 

Study-2 received approval from Westat Institutional Review Board and, if needed, local and 

state institutional review boards.

Analytic sample

For each survey month, we included participants who had a term singleton live birth, 

completed that month’s interview, fed their infant any human milk at the month of the 

interview (i.e., answered ‘only breast milk’ or ‘both breast milk and formula’ to the question 

‘Are you/Is anyone currently feeding breast milk either from the breast or from a bottle, 

formula, or both?’), and were not missing data for milk expression or the survey weight 

for that month’s interview. Analytic samples for each survey month ranged from 364 for 

Month 13 to 1811 for Month 1 (Figure 1). Survey weights were used so that results represent 

national estimates of the WIC population under study. Briefly, weights are assigned to each 

person sampled and are a measure of the number of people in the population represented by 

that sampled person.13 Except for the weighted monthly totals shown in Figure 1, we present 

unweighted sample sizes and weighted percentages throughout.

Milk expression practices

At Months 1, 3, 5, 7, 9, 11, and 13 (i.e., survey months), participants who reported feeding 

any human milk were asked ‘Are you currently pumping breastmilk?’ Among participants 

who reported feeding any human milk at Month 1, we determined the percentage who 

expressed milk at any point in the first 13 months. For each survey month, we cross-

sectionally determined the percentage of participants who expressed milk that month among 

all participants who reported feeding any milk that month.

At each survey month, those who expressed milk provided a numeric response to the 

question, ‘Thinking about the past two weeks, how many times did you pump milk?’ For 

each survey month, we categorised participants into three groups: participants who did not 

express milk, participants who expressed milk an average of once a day or less in the past 2 

weeks (‘≤ 1 per day’), and participants who expressed milk an average of more than once a 

day in the past 2 weeks (‘> 1 per day’).

Sociodemographic and perinatal characteristics by frequency of milk expression

At Month 1, we examined participants’ sociodemographic and perinatal characteristics 

by frequency of milk expression (i.e., not expressing milk, expressing milk ≤ 1 per day, 
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expressing milk > 1 per day). Characteristics included participant’s age at childbirth (16–19, 

20–25, ≥ 26 years), participant’s race/ethnicity (Hispanic or Latino, non-Hispanic White, 

non-Hispanic Black or African American, non-Hispanic Other), participant’s education level 

(≤ high school, > high school), household poverty level (≤ 75% of poverty guideline, > 75% 

but ≤ 130% of poverty guideline, > 130% of poverty guideline), history of breastfeeding 

another child (no history, ≤ 3 months, > 3 months), delivery type (vaginal, caesarean), and 

number of months worked for pay while pregnant (0, 1–7, 8–9 months).

Breast pump use and receipt

At Month 1 only, participants who expressed milk reported what they used most often 

to express milk (i.e., an electric pump, a manual pump, pumping by hand, or something 

else) and how they received their breast pump (i.e., loaned from WIC, bought or rented, 

borrowed, given as gift, or provided by a hospital, employer, or someplace else).

Milk expression reasons

Interviewers at Months 1, 3, 5, and 7 presented participants with potential reasons for milk 

expression; participants could select multiple reasons, refuse to answer the question, or state 

‘I don’t know’. Reasons included: to increase milk supply, to relieve engorgement, to have 

an emergency supply of milk, to get milk so that someone else can feed their infant, to keep 

milk supply up when their infant could not nurse, and to mix with cereal or other food. 

We calculated the percentage of participants reporting each reason at Months 1, 3, 5, and 7. 

Interviews after Month 7 did not include questions about milk expression reasons.

Statistical analysis

For this analysis, we used data from survey Months 1, 3, 5, 7, 9, 11, and 13 postpartum. 

Because data were analysed cross-sectionally at each survey month, estimates were 

independently assessed at each survey month and not compared across different months. We 

used SAS PROC SURVEY procedures to account for the complex sampling design.12 For 

each survey month, we used the respective survey month weight, accounting for differential 

selection and non-response. We used chi-square tests to determine differences between 

categorical characteristics by frequency of milk expression. p < 0.05 was considered 

statistically significant. The Centers for Disease Control and Prevention determined that 

this secondary analysis of de-identified data was not human subjects research and did not 

require institutional review board review.

RESULTS

Milk expression practices

Overall, 62.0% (95% confidence interval [CI] = 52.7%–71.3%) of participants reported 

feeding human milk at Month 1. Among those participants who reported feeding human 

milk at Month 1, 70.4% (95% CI = 66.7%–74.1%) of participants expressed milk at some 

point in the first 13 months postpartum. Figure 2 presents the percentages of participants not 

expressing milk, expressing milk > 1 per day, expressing milk ≤ 1 per day, and expressing 

milk at an unknown frequency at each survey month in the first year postpartum among 

those feeding human milk at that month. Among participants who fed their infants human 
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milk at that given month, the percentages of those who expressed milk was 56.9% (95% CI 

= 53.1%–60.6%) at Month 1, 55.7% (95% CI: 50.6%–61.0%) at Month 3, 46.3% (95% CI = 

39.7%–52.9%) at Month 5, 40.1% (95% CI = 35.6%–44.7%) at Month 7, 32.4% (95% CI = 

26.6%–38.3%) at Month 9, 23.3% (95% CI = 18.7%–27.9%) at Month 11, and 13.9% (95% 

CI = 9.1%–18.7%) at Month 13.

Sociodemographic and perinatal characteristics by frequency of milk expression

At Month 1, the majority of participants were Hispanic or Latino, had completed ≤ high 

school, had a household income ≤ 75% of poverty guideline, and had a vaginal delivery; 

almost half of participants were aged ≥ 26 years or had no breastfeeding history, and 39.0% 

had not worked for pay while pregnant (Table 1). At Month 1, we identified statistically 

significant differences in several participant characteristics by frequency of milk expression: 

age at childbirth, race/ethnicity, education level, and household poverty level. Participants 

with no breastfeeding history were more likely to express milk > 1 per day than those who 

previously breastfed. Participants who worked for pay for 1–7 or 8–9 months while pregnant 

were more likely to express milk than those who did not work for pay while pregnant. 

We identified no statistically significant differences in delivery type by frequency of milk 

expression at Month 1.

Breast pump use and receipt

Among the 1034 participants who expressed milk at Month 1, 63.5% (95% CI = 58.7%–

68.3%) used an electric pump, 31.2% (95% CI = 27.1%–35.2%) used a manual pump, 5.3% 

(95% CI = 3.8%–6.8%) expressed by hand, and 0.1% (95% CI = 0.0%–0.2%) expressed 

milk with another pumping device most often. Among the 974 participants who used an 

electric pump, a manual pump, or another pumping device at Month 1, 33.6% (95% CI 

= 29.2%–38.1%) bought or rented it, 23.1% (95% CI = 20.1%–26.1%) received it as a 

gift, 18.6% (95% CI = 14.1%–23.1%) were provided it by a hospital, place of work, or 

someplace else, 16.5% (95% CI = 12.9%–20.2%) received it from WIC, 8.0% (95% CI = 

6.0%–10.0%) borrowed it from a friend or relative, and 0.2% (95% CI = 0.0%–0.4%) did 

not know how they received it (These data are not visually displayed).

Milk expression reasons

At Month 1, the three most frequently reported reasons for milk expression were to increase 

milk supply, to relieve engorgement, and to have an emergency supply of milk (Table 2). At 

both Months 3 and 5, the three most frequently reported reasons for milk expression were to 

have an emergency supply of milk, to increase milk supply, and to get milk so that someone 

else can feed their infant. At Month 7, the three most frequently reported reasons were to 

get milk so that someone else can feed their infant, to have an emergency supply of milk, 

and to keep milk supply up when their infant could not nurse. The most common reasons 

were similar if we restricted analyses to only participants who completed all interviews for 

Months 1, 3, 5, and 7 (results not displayed).
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DISCUSSION

We aimed to understand the prevalence of and characteristics associated with milk 

expression among a sample of WIC enrollees during the first year postpartum. We also 

examined the reasons for milk expression. Milk expression was common in this sample, with 

70% expressing milk at some point in the first year among those who fed their infants milk 

in the first month postpartum. Our findings of milk expression in the first year postpartum 

were slightly lower (70% vs. 85%) than those from a 2005–2007 study of a non-nationally 

representative sample of persons who breastfed their infants in the early postpartum period 

(1.5–4.5 months).7 Among participants who fed their infants human milk at Month 1 and 

among those who did so at Month 3, over half at each time period expressed milk, and that 

proportion decreased throughout the first year. By Month 13, only 14% were expressing 

milk among those feeding human milk at that month.

We identified differences in sociodemographic and perinatal characteristics, such as 

breastfeeding history and working for pay while pregnant, among persons who did not 

express milk, who expressed milk ≤ 1 per day, or who expressed milk > 1 per day 

in the first month. As has been documented previously,7 persons with no breastfeeding 

history were more likely to express > 1 per day than those who previously breastfed. This 

finding may reflect a lack of comfort or confidence in the ability to breastfeed successfully 

among persons who are new to breastfeeding and the desire to have an emergency supply. 

Furthermore, persons who expressed milk at Month 1 reported working for pay while 

pregnant for more months than those who did not express milk. Evidence indicates that 

parents who worked while pregnant are likely to return to the workforce within the first year 

postpartum.14,15 It is possible that these persons were expressing milk to allow others to feed 

their infants with expressed milk and to build an emergency milk supply in anticipation of 

returning to work.

Reflecting the dynamic relationship between parent and growing infant, reasons for milk 

expression changed over time throughout the first year postpartum in this study, similar to 

previous studies.4,7 In our analysis, the most common reason varied throughout the first 

7 months from ‘to increase milk supply’ and ‘to relieve engorgement’ in earlier months 

to ‘to get milk so that someone else can feed their infant’ and ‘to keep milk supply up 

when their infant could not nurse’ in later months. A previous study assessing reasons for 

milk expression at various time points in the first 9.5 months postpartum indicated ‘for 

someone else to feed infant’ as the most common reason at each time point.7 Our results are 

consistent with a previous study that identified decreasing percentages of persons reporting 

‘to relieve engorgement’ and increasing percentages of persons reporting ‘to mix with cereal 

or other food’ over time during the first year.7

Clinicians, health educators, WIC staff, and others working with WIC families can be 

mindful of these milk expression practices and reasons as they design and implement 

interventions that promote optimal infant feeding practices. Extra attention and support 

may be particularly important in the first months postpartum when milk expression rates 

are high and infants are more vulnerable to illness. Recognition of sociodemographic and 

perinatal differences among groups by frequency of milk expression can help identify 
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groups that may especially benefit from additional support. Education, equipment, and 

other support for persons who are expressing milk can be tailored for reasons of milk 

expression. Emphasising safe practices for milk expression, handling, storage, and feeding 

can help prevent illness of the caregiver and infant.16,17 Supportive environments and 

cultures for milk expression, such as clean places and clear policies for milk expression 

and storage at the workplace, can also assist families. Additionally, people working with 

WIC families can provide information on responsive bottle feeding of expressed milk, which 

can affect infants’ nutrition, feeding habits, and healthy weight.18,19 Of concern, some study 

participants reported expressing milk to mix with cereal or other food at Months 1 and 3, 

when the introduction of complementary foods (anything other than human milk or infant 

formula) is considered too early.20 Education on appropriate introduction of complementary 

foods and the risk of choking when adding cereal or other foods to milk in a bottle can be 

reinforced to prevent adverse health outcomes.2

At Month 1, over 90% of persons who expressed milk primarily used an electric or manual 

breast pump. WIC provided breast pumps to about 17% of those persons, and over half 

bought, rented, or were gifted a breast pump. We collected our data around the time that 

the Affordable Care Act, which mandated that health insurance companies cover breast 

pumps and supplies at no cost to pregnant or postpartum members, went into effect.21 With 

potentially increased access to breast pumps, it is possible that more persons are currently 

using breast pumps than the present study estimates. Specific instruction can be given to 

persons using breast pumps to reinforce how to use, clean, and store breast pumps and 

associated parts properly.22

The present study has several strengths and limitations. The longitudinal study design 

minimised recall bias with prospective data collection and allowed for unique analyses of 

milk expression practices in the first year postpartum. Cross-sectional analysis of these data 

allowed for larger sample sizes and less missing data for each survey month; however, 

because we calculated estimates from different samples for each survey month, we did 

not follow the same persons over time. These recent data provide an updated estimate 

on characteristics, practices, and reasons of milk expression in a sample representative of 

WIC enrollees who were eligible to enroll in WIC services for the first time during their 

current pregnancy or enroll an infant aged < 2.5 months at a large WIC site, were aged ≥ 

16 years, and spoke English or Spanish. However, the results may not be generalisable to 

WIC enrollees at small WIC sites, such as those in rural areas. These data were collected 

before the COVID-19 pandemic, which affected maternity care and infant feeding practices 

in hospitals and access to lactation services in the community, and it is possible milk 

expression practices have changed since the data were collected.23 We were unable to 

distinguish additional reasons for milk expression if the study participant reported another 

reason that was not provided by the interviewer. Data on expressed milk feeding, milk 

storage, and breast pump cleaning behaviors were unavailable; therefore, we were unable to 

analyse whether study participants were following recommended practices.
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CONCLUSIONS

Milk expression was common among WIC enrollees in the first year postpartum. Among 

WIC enrollees who reported feeding human milk at Month 1, 70% expressed milk at 

some point in the first 13 months postpartum. Among participants who fed their infant 

human milk at Month 1 and among those who did so at Month 3, over half at each time 

period expressed milk, and that proportion decreased throughout the first year. Reasons 

for milk expression changed throughout the first year; increasing milk supply, relieving 

engorgement, and having an emergency supply of milk were common reasons in the first 

month, and obtaining milk so that someone else can feed their infant was common in later 

months. These results may guide clinicians, health educators, WIC staff, and others working 

with these families to support optimal expressed milk feeding and storage practices, such 

as responsive bottle feeding of expressed milk. Future research can explore associations 

between these milk expression practices and breastfeeding outcomes, such as duration and 

exclusivity.24
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Key points

• Human milk expression was common among Special Supplemental Nutrition 

Program for Women, Infants, and Children (WIC) enrollees in the first year 

postpartum.

• The prevalence of milk expression decreased over the first year postpartum.

• Among those who fed human milk, 56.8% expressed milk in Month 1 and 

13.9% expressed milk in Month 13.

• Reasons for expressing milk changed over time.
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KEY MESSAGES

Human milk expression was common among WIC enrollees with 70% expressing milk 

at some point in the first 13 months among those who fed their infants milk in the 

first month postpartum. Clinicians, health educators, WIC staff, and others working 

with WIC families can promote optimal expressed milk feeding and storage practices 

during this time. Extra attention and support may be especially important in the first 

months postpartum when milk expression is common. Future research can explore 

associations between common milk expression practices and breastfeeding outcomes in 

this population.
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FIGURE 1. 
Flowchart of selection of unweighted analytic samples from US Department of Agriculture’s 

Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) Infant and 

Toddler Feeding Practices Study-2 in the first year postpartum. †This criterion excluded 58 

participants with multiple births, 106 participants with pregnancy loss, and 585 participants 

with missing data on whether they had a singleton or multiple birth. ‡This criterion excluded 

320 participants with preterm births and 229 participants with missing data on whether their 

infant was term or preterm.
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FIGURE 2. 
Frequency of human milk expression at each survey month among participants feeding their 

infants human milk that month in the first year postpartum, Special Supplemental Nutrition 

Program for Women, Infants, and Children (WIC) Infant and Toddler Feeding Practices 

Study-2. Frequency of human milk expression was defined as the average number of times 

per day of milk expression in the past 2 weeks. We used four categories: participants who 

expressed milk an average of more than once a day in the past 2 weeks (>1 per day), 

participants who expressed milk an average of once a day or less in the past 2 weeks 

(≤1 per day), participants who expressed milk at an unknown frequency, and participants 

who did not express milk. Data were analysed cross-sectionally at each survey month. 

Estimates were independently assessed at each survey month and not compared across 

different months. Percentages do not add up to 100% as a result of rounding.
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