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Abstract
Background

The objective of this study is to assess whether antenatal hand expression at 39 gestational weeks helps
increase patient con�dence and skill with hand expression and increases initiation and exclusive
breastfeeding rates.

Methods

In this IRB-approved study, patients were consented at 34-39 weeks gestation and taught by an IBCLC to
hand express, collect, and store colostrum and record output. Starting at 39 weeks gestation, participants
were asked to practice hand expression 1-3 times/day until delivery. A postpartum survey assessed
patient satisfaction with hand expression and opinions on breastfeeding self-e�cacy. Chart review of
postpartum or well-baby visit notes determined whether patients continued exclusively breastfeeding.

Results

Of the 29 participants who delivered at Temple, 21/29 (72%) were exclusively breastfeeding on discharge,
and only 11/29 (38%) reported exclusively breastfeeding at postpartum or well-baby visits. Barriers to the
practice include maternal discomfort, low milk supply, and maternal and infant illness. Of the participants
who completed the postpartum survey, 90% initiated breastfeeding and 72% reported hand expressing at
home. They felt overall satis�ed (8.1/10, ±1.62) with prenatal hand expression and stated that it was
helpful in breastfeeding initiation (8.8/10, ±1.69).

Conclusions

Prenatal hand expression starting as late as 39 gestational weeks still increased initiation and exclusive
breastfeeding rates from 12% in the study period to 72% in the study group. Recognizing and addressing
hand expression barriers during late pregnancy may help to further improve exclusive breastfeeding
rates. 

Introduction
The World Health Organization recommends that infants are exclusively breastfed until six months of
age, and to continue breastfeeding after with complementary food.1 The bene�ts of breastfeeding for
both mother and infant are well studied. For the child the bene�ts include but are not limited to decreased
childhood ear and gastrointestinal infections, asthma, decreased rates of childhood obesity and
diabetes.2–4 For the mother, bene�ts include decreased rates of hyperlipidemia, diabetes, cardiovascular
disease, ovarian and breast cancer, decreased risk of postpartum depression, and increased postpartum
weight loss. Also, for both mother and baby, breastfeeding increases bonding between mother and infant.
2–4



Page 3/12

Due to these maternal infant and bene�ts, worldwide orchestrated efforts have been made to increase
awareness and to promote breastfeeding, such as the Baby Friendly Hospital Initiative by WHO and
UNICEF, to help motivate facilities providing maternity and infant care by implementing the Ten Steps to
Successful Breastfeeding, a summary of policies and procedures developed to support breastfeeding.5 A
systematic review of 58 studies on maternity and newborn care published in 2016 demonstrated clearly
that adherence to the Ten Steps impacts early initiation of breastfeeding immediately after birth,
exclusive breastfeeding, and total duration of breastfeeding.6

Signi�cant improvements in breastfeeding rates have been made in the past decade, and the push
remains to increase exclusive breastfeeding rates. The WHO Global Targets 2025 include a target
increase in the rate of exclusive breastfeeding in the �rst six months up to at least 50%.7 The CDC healthy
people 2020 objectives aimed to increase the proportion of infants ever breastfed to 81.9% and infants
breastfed exclusive through six months to 25%.6

Despite an overall increase in breastfeeding initiation and exclusive breastfeeding rates in the nation,
rates are variable between states, regions, and hospitals. Studies have also shown that women with lower
levels of education, who are non-white, non-Hispanic, or of lower socioeconomic status face signi�cant
barriers and are less likely to meet their breastfeeding goals.8,9

Prenatal breastfeeding education helps improve breastfeeding rates and is a recommended strategy from
the United States Preventive Services Task Force and the WHO/UNICEF.10 Most women make their
breastfeeding decisions before conception and/or early in the pregnancy, which makes prenatal
breastfeeding education and counseling vital. One study showed that breastfeeding education was only
addressed at 29% of visits and for less than 40 seconds, which shows that breastfeeding may be
inadequately addressed, especially during busy clinic visits.11,12  Healthcare worker-led intervention or an
intensi�ed healthcare provider training program for breastfeeding has been shown to signi�cantly
increase exclusive breastfeeding rates for six months and affect maternal knowledge about
breastfeeding.13,14 Furthermore, in another study including low-income mothers who had Medicaid
insurance or was uninsured, most participants agreed that educational breastfeeding interventions, such
as on-demand videos, showing breastfeeding latch, positioning, bene�ts, neonatal behavior, and legal
issues related to breastfeeding and work would have helped them exclusively breastfeed.15 Prenatal
con�dence in breastfeeding is one of the most signi�cant predictors of breastfeeding duration. As such,
women with low con�dence in breastfeeding often feel that they have insu�cient milk supply, start
formula supplementation, and eventually stop breastfeeding.16 Prenatal classes, which addressed
breastfeeding myths and concerns, may increase feelings of breastfeeding self-e�cacy and showed
greater rates of breastfeeding initiation and duration among low SES black women.16 Based on this
evidence, ensuring that all pregnant mothers receive breastfeeding education can reasonably increase
rates of breastfeeding. 



Page 4/12

Hand expression is an effective technique for obtaining colostrum and it has been shown that in the
postpartum period, mothers who hand expressed in the immediate postpartum period were more likely to
be breastfeeding at two months (96.1%) compared to mothers who used an electric pump (72%).17,18 A
recent 2018 cross sectional study of 688 women showed that 80.9% of surveyed women would consider
antenatal breast expression if it was found to be helpful to prepare for breastfeeding.19  Several
qualitative studies showed that con�dence in breastfeeding increased with experiences of antenatal milk
expression and that antenatal milk expression allowed women to store colostrum during pregnancy.20,21

A prospective study of 180 patients found that those who expressed breast milk daily after 37 weeks
gestation found it easier to initiate breastfeeding and was found to have su�cient milk �owing within
half an hour of initiation of breastfeeding (94.4%) compared to patients in control group (70%).22 

However, the safety of antenatal hand expression has been highly debated as oxytocin release from
antenatal nipple stimulation has been thought to cause adverse maternal and infant effects. Interestingly,
a randomized controlled trial that examined antenatal hand expression starting at 36 weeks’ gestation in
women with diabetes in pregnancy demonstrated no maternal differences in labor onset, type of delivery,
blood loss, or maternal hypoglycemia.23 Similarly, antenatal expression was not associated with worse
infant outcomes, including admissions to the neonatal ICU, shorter mean gestation ages, lower birth
weight, or lower Apgar scores.23 In fact, evidence suggests that antenatal hand expression was
moderately associated with exclusive breastfeeding of newborns in the �rst twenty-four hours of life and
during the initial hospital stay.23

Prior research has shown that prenatal breastfeeding education increases rates of breastfeeding and that
many women are interested in antenatal breast expression to help prepare for breastfeeding. Current
literature also suggests that antenatal hand expression can be safe in starting as early as 36 weeks’
gestation, but our study examined if antenatal breast expression starting as late as 39 gestational weeks
would still have an impact on maternal con�dence in breastfeeding and help increase initiation and
exclusive breastfeeding rates in our patient population. 

Methods
Study Design and Setting: This study was reviewed and approved by the IRB at Temple University.
Patients were recruited at 34-39 weeks gestation at the time of their prenatal visit at Temple Care
Northeastern. All eligible patients were approached and given information regarding the study. Informed
consent was obtained from study participants.

Participant Eligibility: The inclusion criteria were: (1) a pregnant female (2) between 18 years old or
above, (3) were receiving prenatal care at the study site, (4) were able and willing to provide informed
consent.

After electing to participate in the study, patients met with an International Board-Certi�ed Lactation
Consultant (IBCLC), who reviewed multimedia breastfeeding material to teach patients how to hand
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express colostrum. Patients were also given materials (medicine cups, syringes, Zipock bags) to collect
and properly store colostrum for the duration of the study. Furthermore, patients were instructed to begin
hand expression at home at 39 weeks gestation for one to three times each day, to document their milk
output, to log their experiences, and to bring the frozen colostrum to the hospital upon delivery. Patients
also received weekly phone calls or texts, depending on what the patient elected, to help encourage
continued practice of hand expression and answer any questions. 

After delivery, patients completed a postpartum survey, which included several questions rated on a 10-
point Likert scale. Patients were asked how satis�ed they were with hand expression overall, whether they
had ever hand expressed before this study, whether they practiced hand expression at home and how
many times, whether they encountered any problems and what they were, if any, whether they thought
practicing hand expression helped initiate breastfeeding more easily, and whether they would recommend
hand expression to family or friends. To assess breastfeeding practices, the survey asked patients
whether they had initiated breastfeeding and if they had ever breastfed in the past. Patients also rated
their likelihood of continuing exclusively breastfeeding and what barriers they faced if they did not plan to
continue exclusively breastfeed. Finally, retrospective chart review of postpartum and well-baby visit
notes identi�ed whether patients were exclusively breastfeeding in the hospital and if they continued that
practice upon discharge. 

Results
There was a total of 30 patients consented for this study with 27 of which who delivered at Temple
University Hospital (TUH) and three of which who delivered at an outside hospital, one of which was lost
to follow up. Half of the patients were 18-24 years old, and the other half was between 25-32 years. In this
study population, 23% (7/30) of patients were enrolled in the study at 35-36 weeks gestation, 70%
(21/30) of patients enrolled at 37-38 weeks, and only 6% (2/30) of patients enrolled at 39 weeks
gestation. On average, patients had been pregnant three (±2.2) times, and six patients were primigravid.
The mean gestational age at delivery was 39.8 (±0.52) weeks.

Breastfeeding: Of the 29 patients who completed the postpartum survey, as shown in Figure 1, 72%
(21/29) were breastfeeding exclusively upon discharge from the hospital, but at postpartum or well-baby
visits, only 38% (11/29) continued the practice. A total of 38% (11/29) of the patients had breastfed in the
past, but with implementation of this study, 90% (26/29) patients reported initiating breastfeeding in the
hospital shortly after delivery. 55% (16/29) of patients planned to continue exclusively breastfeeding, but
soon many patients faced multiple barriers to breastfeeding, which likely contributed to the decline in
exclusive breastfeeding practices after leaving the hospital. As shown in Figure 2, the most common
barrier was “low milk supply,” cited by 39% (9/23) of patients, which led some mothers to supplement
with formula and others to give up breastfeeding altogether, followed by other reasons including infant
and maternal illness (22%; 5/23), poor latch (17%; 4/23), inconvenience (17%; 4/23), discomfort (9%;
2/23), and having returned to work (9%; 2/23).
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Hand Expression: Of the 29 patients who completed the postpartum survey, most were overall very
satis�ed with the practice of hand expression. Only 14% (4/29) of survey participants reported hand
expressing in the past, as seen in Figure 3, but 72% (21/29) of the participants reported practicing and
utilizing hand expression techniques at home in this study. None of the patients who initiated hand
expression reported feeling contractions when practicing hand expression. Patients rated a satisfaction
score of 8.1/10 (±1.62) with hand expression overall, a score of 9.6/10 (±0.90) in their satisfaction
toward the hand expression education provided by the IBCLC, and an 9.4/10 (±1.24) likelihood of
recommending hand expression to others. Most importantly, patients reported a score of 8.8/10 (±1.69)
in how helpful hand expression was in initiating breastfeeding. However, 69% (9/13) of patients reported
having a “low output” of milk and 31% (4/13) reported “discomfort”, as seen in Figure 4, which would
lead them to frustration, impatience, and eventual discontinuation of hand expression. 

Discussion
This study examined the preliminary effect of prenatal hand milk expression at 39 gestational weeks on
exclusive breastfeeding rates at discharge and postpartum. In our study period from March 2020 to June
2021, the average percent of exclusive breastfeeding for newborns discharged from the hospital was 12%
(107/889). However, in this pilot study, we demonstrated that prenatal hand expression beginning at even
39 weeks gestation would increase breastfeeding initiation and exclusive breastfeeding rates in our
patient population from 12% to 72%, a drastic increase that could be attributed to several different
factors. 

Almost 90% of our obstetric patient population at the study site consists of Medicaid-insured patients.
Current literature suggests that additional educational or multi-media information could impact
breastfeeding rates in our patient population.13–15 Individual meetings with IBCLC and close follow-up
from our research team as part of our study implementation likely contributed to the increase in exclusive
breastfeeding rates compared to our general institutional obstetrics population. Overall, our patients were
satis�ed with the education provided to them at their prenatal visits. 

Regarding the practice of hand expression, previous studies have shown that initiation of hand
expression as early as 36 weeks gestation did not increase risk of maternal labor outcomes or infant
factors, such as timing of labor onset, vaginal or cesarean delivery, amount of blood loss during delivery,
neonatal ICU admission, or lower Apgar scores.23 While our study started hand expression at 39
gestational weeks, later than other studies, our patients still reported that hand expression education and
behavior increased their comfort with breastfeeding and were likely to recommend hand expression to
their family and friends. Furthermore, our patients did not report feeling contractions as a result of nipple
stimulation, further adding to current literature that hand expression is likely safe in the antenatal period.
Initiation of hand expression earlier than our study time frame can possibly contribute to greater comfort
and con�dence with expressing milk before delivery and further impact exclusive breastfeeding rates in
the postpartum period. The current study �ndings demonstrated that hand expression starting as late as
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39 gestational weeks still contributes to maternal con�dence in breastfeeding and helps to increase
breastfeeding initiation and exclusive breastfeeding rates. 

For those patients in our study who did initiate hand expression at home, effort and participation was
also largely self-motivated, with some patients quickly becoming frustrated after a few attempts and
other patients willing to try longer despite discomfort and low volume output. Participants in our study
encountered several barriers to breastfeeding after discharge from the study site, including low supply,
poor latch, inconvenience, work, discomfort, or maternal and infant illness. Pain with hand expression,
perception of insu�cient milk, concerns about maternal or infant health, or early in-hospital formula
supplementation were all reasons why patients stopped breastfeeding earlier than desired.24 Future
studies can consider more frequent check-ins with study personnel to encourage and motivate behavioral
change in patients as well as provide additional opportunities for IBCLC to answer any questions that
may arise throughout pregnancy and early postpartum periods. Moreover, future studies providing
interventions to address socioeconomic barriers, such as helping mothers who must return to work or
encouraging patients to avoid feeding formula just because of convenience, can help promote exclusive
breastfeeding rates.

A few limitations in this study are acknowledged. First was unforeseen COVID pandemic, and a
subsequent pause during recruitment period as modi�cations were made in protocol to accommodate
changes from in o�ce to remote operations including recruitment and consultations. As a result of
COVID hospital visitor policy changes, participants and visitors were not allowed frequent entry or exit of
hospital, so participants were given an insulated bag with ice packs to transport collected colostrum. The
other limitation of this study is the relatively small sample size of 30 patients, with 29 patients who
completed the postpartum survey. 

In summary, this study adds to current literature by demonstrating that antenatal hand expression is
helpful in initiating breastfeeding and increasing exclusive breastfeeding rates even when hand milk
expression was practiced as late as 39 gestational weeks. It also examined barriers preventing patients
from continuing exclusively breastfeeding and hand expressing. In providing patients with some clinical
teaching by an IBCLC or other staff during prenatal visits, providers can encourage antenatal hand
expression and increase breastfeeding initiation and exclusivity rates. 
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Figure 2
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Figure 3

Figure legend not available with this version.
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Figure 4
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