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Abstract
Objective—To identify work-related predictors of breastfeeding duration among physicians.

Study design—Data on 238 children were obtained from 50 physicians, whose main affiliation
was with Johns Hopkins University (Baltimore, MD), and 80 physicians, whose main affiliation
was with University of Florida (Gainesville, FL). We used a mixed linear model to determine
which variables were significant predictors of breastfeeding duration, when controlling for
maternal demographics and taking into account the clustering of observations on study location
and mothers.

Results—Although physicians intended to breastfeed 56% of the infants for at least 12 months
and 97% of infants were breastfed at birth, only 34% continued to receive breastmilk at 12
months. Duration of lactation among physicians correlated with the following work-related
factors: (1) not having to make up missed call/work that occurred as result of pregnancy or
maternity leave; (2) longer length of maternity leave; (3) sufficiency of time at work for milk
expression; and (4) perceived level of support for breastfeeding efforts at work from colleagues,
program director, or chief residents.

Conclusion—Our findings support the importance of work-related factors in breastfeeding
maintenance among physicians and suggest that a tailored intervention, providing time and
institutional encouragement, might result in significant improvement in their breastfeeding
duration.

Many health organizations recommend exclusive breastfeeding for the first 6 months of life,
followed by continued breastfeeding for the first year and beyond.1:2 Exclusive
breastfeeding is defined as infant not receiving any nutrition except human milk (with the
exception of vitamins and medications). These recommendations are based on extensive
evidence of health benefits for both breastfed infants and breastfeeding mothers.3 Human
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milk has been shown to protect infants against otitis media, gastroenteritis, hospitalization
for lower respiratory tract infections, atopic dermatitis, sudden infant death syndrome,
necrotizing enterocolitis, type 1 diabetes mellitus, and childhood asthma and obesity.48
Maternal benefits include reduced risk of diabetes mellitus and malignancy of breast and
ovaries.3 With obesity and diabetes rates increasing, breastfeeding may be considered a
cornerstone of preventive medicine. Furthermore, breastfeeding benefits extend beyond the
mother and child dyad and include environmental, economic and healthcare cost
savings.911 For example, some estimate that the United States (U.S.) would save $13 billion
and prevent 911 deaths in one year if 90% of families’ infants could be breastfeed
exclusively for 6 months.®

Despite excellent breastfeeding initiation rates, female physicians in the US, as a group, are
at risk of premature breastfeeding cessation.12-16 Previous studies suggest that work-related
factors not only influence physicians’ breastfeeding duration, but might have a stronger
impact on their breastfeeding maintenance than do their intentions or education. 17 18
Improving breastfeeding duration of female physicians requires identification of modifiable
work-related and institutional factors that impact breastfeeding duration. To identify
predictors of breastfeeding duration among physicians, we analyzed data from 2
observational studies. This study expands on prior research to determine modifiable
predictors of breastfeeding duration among physicians. The main variable of interest was
duration of breastfeeding, defined as the age (in months) that infant was completely weaned
from breastmilk.

We conducted 2 cross-sectional survey studies at two academic institutions (Johns Hopkins
University School of Medicine (JHU) and University of Florida College of Medicine (UF))
in the U.S., using a convenience sample of female physicians who volunteered to
participate. 1718

Criteria for participation were identical for both studies and included being a female
physician (Doctor of Medicine [MD] or Doctor of Osteopathic Medicine [DO]) and having
at least one biological child. Eligible participants were included whether they were in
training (e.g., resident or fellow) or had completed training (eg, faculty at academic site or
community practice). Participants were included, regardless of their infants’ feeding
methods (formula, breastmilk, or combination). Although recruitment efforts only focused
on physicians affiliated with JHU and UF, we included physicians not affiliated with either
institution if they contacted us to express interest in the study and were otherwise eligible to
participate.

The institutional review board at JHU approved the protocol for this study.1” The initial
questionnaire was developed in 2008 after review of instruments utilized in previous similar
studies.12-15. 19 The questionnaire was piloted among 20 physicians who were not included
in the subsequent studies. The final instrument contained 49 items and took approximately
15-30 minutes to complete. Participants were asked a series of questions regarding each of
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their children, including age, infant-feeding intention, whether or not the infant was
breastfed, mother’s goal for breastfeeding duration when infant was born, age at which
infant first received any nutrition other than breastmilk, age at which infant was weaned
completely from breastmilk, as well as work-related factors and other enablers and obstacles
of breastfeeding. To assess availability of time at work for milk expression, participants
chose between “never,” “occasionally,” “sometimes,” “often,” and “always.” Similarly,
availability of worksite lactation facilities was assessed by asking each participant their
frequency of “access to appropriate place to express milk.” Participants also were asked to
rate the support that they felt they received for their breastfeeding efforts while working
from colleagues, attending physicians if applicable, and program director or chief.
Participants could choose “always opposed my efforts,” “usually opposed my efforts,”
“neither supportive nor oppositional,” “usually supportive,” and “always supportive.” When
participants reported that they faced opposition of their breastfeeding efforts at work, they
were asked to choose any of the following as reasons that might have influenced the
opposition, “changes in the schedule,” “perceived special favors,” “lack of administrative
support,” “more work for others,” or “other (please specify).”

LI

Recruitment was initiated through an e-mail that contained information about the study and
contact information for the principal investigator (PI). This e-mail was sent once to the head
of the institution’s Women’s Task Force as well as residency program directors, with request
for dissemination. The recruitment e-mail stated that the purpose of the study was to assess
infant-feeding intentions and practices of physicians and possible obstacles and enablers that
affect their breastfeeding success. The PI set up interviews with potential participants as they
expressed interest in the study via e-mail or telephone. Fifty eligible interviews were
conducted between February and August of 2009. Although every attempt was made to meet
with all participants, only 29 interviews were performed in person. Due to time constraints
and clinical responsibilities, 10 participants completed the interview on the phone. Eleven
participants completed the paper questionnaire and were interviewed in person or on the
phone afterwards to clarify and confirm their written responses. The PI conducted all the
interviews (by phone and in person).

The institutional review board at UF approved the protocol for this study.® Further survey
items and response scales were developed in 2009 and incorporated into the JHU
questionnaire mainly to assess breastfeeding advocacy of participants. This modified
instrument contained 53 items and took approximately 20-30 minutes to complete. The
recruitment e-mail was sent once in 2009 to residency and fellowship program directors and
once in 2010 to the institution’s listserv for housestaff and faculty. The Pl set up interviews
with potential participants as they responded to express interest in the study. All participants
were interviewed in person between October 2009 and July 2011 by the PI.

Statistical Analyses

Data from the 2 institutional studies were merged using REDCap electronic data capture
tools hosted at UF.20 The primary outcomes were predictors of breastfeeding duration. We
used the R statistical software package (V.2.15.0; R Foundation for Statistical Computing,
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Vienna, Austria, 2012) to generate means, standard deviations and frequencies of
demographic variables in the data set and to conduct univariate tests. We used the infant as
the unit of analysis for calculation of rates because infant-feeding practices of some
multiparous participants varied with different offspring. All comparisons were performed at
a 95% confidence level.

We created a series of models, each with breastfeeding duration as the outcome variable. We
transformed maternal specialty to a dichotomous variable by assigning it as surgical if
associated mainly with procedures, and labeled all other specialties as non-surgical (Table ).
Variables in the following categories were included as primary predictors: maternal
demographics (e.g. age at the time of study, stage of career at the time of study, number of
biological children, location (JHU or UF), specialty (surgical or nonsurgical), and marital
status), breastfeeding education (medical school and residency), child-related information
(e.g. birth year, age at the time of mother’s participation in the study, maternal stage of
career at the time of childbirth, breastfeeding duration goal, and maternal reasons for
decision to breastfeed), and maternal work-related factors (eg, duration of maternity leave,
duration of paid leave, maternity leave makeup, reasons for return to work, availability of
worksite lactation facilities, availability of time at work for milk expression or breastfeeding,
and support from colleagues).

In subsequent multivariate analysis, we used a mixed linear model to determine which
survey responses were significant predictors of breastfeeding duration when controlling for
maternal demographics (eg, maternal age, career stage, number of biological children,
specialty, marital status, breastfeeding education, and birth year of child) and taking into
account the clustering of observations on study location and mothers. We modeled the
mother as a repeated factor, used an exchangeable working covariance structure, and
excluded subjects still being breastfed at the time of the study. We considered any variable
with a p value < 0.05 a significant predictor of duration of breastfeeding.

One hundred and thirty interviews were included in this analysis. Eighty participants
(61.5%) were recruited at UF or affiliated institutions and 50 (38.5%) at JHU or affiliated
institutions (Table I1). The participants’ ages ranged from 26 to 60 years at the time of the
study, with a mean age of 37.6 years (Table II). Thirty seven (28.5%) participants were in
training, and 93 (71.5%) had completed training. Only 21.5% (77 = 28) of participants
reported receiving breastfeeding education in medical school and 19.2% (7 =25) received
breastfeeding education in residency. Additional demographics are characterized in Table II.
Participants’ specialties are described in Table I. Eighty-five (65.4%) participants were in
non-surgical fields and 45 (34.6%) in surgical fields.

The 130 participants included in the study had a total of 238 children, ranging in age from 6
weeks to 28 years old. One-hundred-and-sixty-nine (71%) of the children were born in or
after 2003, the year that the 80-hour work week was implemented, and 69 (29%) were born
before 2003 (19). At the time of the study, 2 participants had not returned to work yet.
Participants reported returning to work full-time after childbirth in 194 (81.5%) cases.
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Breastfeeding Intentions and Behavior

Intention to breastfeed was 100% as all 130 participants reported planning to breastfeed
during all 238 pregnancies. The 2 most frequent reasons cited for breastfeeding intention
were infant health (98%; n= 226) and bonding (84%; n = 150). In 215 pregnancies (90.3%),
participants expressed numerical goals for breastfeeding duration, ranging from 1 to 24
months, and in 134 cases (56.3%) planned to breastfeed for at least 12 months. In 23
pregnancies, participants either reported not having a goal regarding the length of
breastfeeding or stated that they had hoped to breastfeed until return to work or as long as
possible.

Immediately after birth, 186 children (78.2%) were breastfed exclusively, 44 (18.5%)
received a combination of human milk and formula, and 8 (3.4%) received formula only.
Participants reported that 3 infants did not receive human milk because of maternal health
issues, 2 due to infant health issues, and 3 because of lack of breastmilk. One hundred and
forty two infants (59.7%) continued to receive breastmilk exclusively at 3 months and 59
(24.8%) at 6 months (Figure). The mean duration of exclusive breastfeeding was 3.49
months (standard deviation of 2.43, range of 0-13 months).

The mean duration of breastfeeding was 9.91 months (standard deviation of 6.34, range of
0-36). One hundred and fifty two infants (63.9%) continued to receive some human milk at
6 months, and 81 (34.0%) at 12 months (Figure). Participants continued to breastfeed 212 of
the infants (89.1%) after return to work and reported expressing milk at work in 202 (84.9%)
cases. Thirty participants were breastfeeding at the time of study.

Predictors of Breastfeeding Duration

Potentially modifiable work-related factors that were associated with breastfeeding duration
consisted of: (1) no requirement to make up missed work or call that occurred as a result of
pregnhancy or maternity leave; (2) longer duration of maternity leave; (3) availability of time
at work to express milk or breastfeed; and (4) participant’s perception of level of enhanced
support for her breastfeeding efforts at work from her colleagues and program director or
chief (Table I11). Mean duration of breastfeeding for participants who reported having to
make up missed call or work was 8 months, compared with 10.1 months for participants
who reported not having to make up missed call or work (p=0.043). One week increase in
total maternity leave (paid and unpaid) was associated with 0.14 month increase in
breastfeeding duration (r=0.16, p=0.022).

Each increase in score in reported availability of time at work for milk expression (e.g.
occasionally compared with never) was associated with a 1.1-month increase in
breastfeeding duration (r=0.29, p <0.0001). Although attending physician’s support initially
had a statistically significant association with breastfeeding duration (r = 0.17, p = 0.028),
the correlation was not significant in the multivariate analysis. Each unit increase in reported
collegial support (eg always supportive compared with usually supportive) was associated
with 1.3-month increase in breastfeeding duration (r = 0.19, p = 0.011) and each unit
increase in reported support from chief residents or program director was associated with
1.1-month increase in breastfeeding duration (p=0.010) in the multivariate analysis.
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Maternal demographics (maternal age, career stage, number of biological children, specialty,
marital status, breastfeeding education, and birth year of child) were not significant
predictors of breastfeeding duration (all p-values>0.25). Similarly, maternal reasons for
return to work did not have statistically significant association with breastfeeding duration.
There was a strong correlation between breastfeeding duration and maternal goal for
breastfeeding duration (p<0.0001). Each month increase in reported maternal goal to
breastfeed was associated with a 0.86-month increase in actual breastfeeding duration (Table
I11). Citing inadequate time or inadequate milk supply as reasons for complete breastfeeding
cessation was associated with shorter breastfeeding duration (Table 111). Participants who
reported that they encountered non-support at work due to perceived special favors by their
colleagues had an average 3.5 month decrease in breastfeeding duration compared with
participants who did not report perceived special favors by their colleagues (p = 0.037). The
other reasons for work-site non-support did not have a statistically significant association
with duration of breastfeeding.

Discussion

Maternal postpartum employment has been cited as a major obstacle to exclusive
breastfeeding and breastfeeding continuation in the general population.21-26 Availability of
worksite lactation facilities, support from coworkers and supervisors, and length of
maternity leave have been associated with breastfeeding success in working women, and
inflexible work schedules have been associated with breastfeeding cessation.2’-36 Based on
previous literature, we expected similar associations among physicians.12-14. 17 However,
we did not find a statistically significant correlation between availability of worksite
lactation facilities and breastfeeding duration of physicians. From our qualitative data, we
believe that physicians often overcome the barrier of space at work for milk expression by
creatively using unconventional locations, such as unused patient rooms, on-call rooms, or
recovery rooms.17. 18

The work-related variables that showed significant associations with breastfeeding duration
might reflect the flexibility of a physician’s work schedule as well as the level of overall
support in her immediate work environment. To date, randomized trials have not been
conducted that evaluate the effectiveness of workplace interventions in promoting
breastfeeding among women returning to paid work after childbirth. As women now make
up almost one-half of the American workforce and more mothers of infants are participating
in the workforce,37 scientific evaluation of the effectiveness of workplace interventions in
promoting breastfeeding among working women is an important next step in developing
evidence-based and cost-effective health policy change to improve their breastfeeding
continuation and exclusive breastfeeding rates.

Protected time at work might be easier and more cost-effective to modify than other
potential work-related factors, such as length of maternity leave. Our results support further
study to determine whether protected time at workplace for milk expression and
breastfeeding as well as other programs to promote breastfeeding duration among physicians
returning to work will increase the frequency and duration of their breastfeeding.
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As our studies were cross-sectional, the associations we have reported do not imply
causality. Recall bias is possible because we relied on participants” memories of previous
breastfeeding behavior. Although maternal recall is thought to be a valid and reliable
estimate of breastfeeding initiation and duration, validity and reliability of maternal recall
for breastfeeding intention are not clear. 38 3% Another potential limitation is institutional
bias, as the individual studies were conducted mainly in 2 academic medical centers.
Although this allowed for detailed, in-depth analyses with extensive one-on-one interviews,
our findings might not be applicable to all physicians in the U.S. Issues of time and change
of practice also might affect our results as the enablers and obstacles older women included
in our study reported might be different that those younger women are currently facing.
Other potential limitations are recruitment bias suggested by the high percentage of
participants from the specialty of Internal Medicine, and selection bias, which could result in
over-representation of actual breastfeeding rates among physicians.

Our findings emphasize the discrepancy between physician mothers’ breastfeeding duration
goal and their actual breastfeeding duration. Furthermore, our results support the importance
of work-related factors in breastfeeding maintenance among female physicians and suggest
that a tailored intervention, providing time and institutional encouragement, might result in
significant extension of their duration of breastfeeding.

These findings have important implications for future prospective and interventional
research, involving a larger and more diverse sample from various healthcare settings to
determine whether significant differences exist in infant-feeding intentions and behavior of
physicians in different healthcare settings, specialties, and those in training versus physicians
in practice. Cause and effect relationships between maternal work-related factors and
breastfeeding behavior would also best be assessed prospectively.
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Breastfeeding Rates of Physicians in our Studies
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Table 1

Specialties of Physician Mothers Included in the Study (n=130)

Specialty Number  Percentage (%)
Surgical
Anesthesiology 8 6.2
Ear, nose & throat 1 0.8
General surgery and subspecialties 6 4.6
Medicine/interventional cardiology 8 6.2
Medicine/gastroenterology 7 5.4
Medicine/pulmonary and critical care 1 0.8
Obstetrics gynecology 6 4.6
Ophthalmology 1 0.8
Pediatrics/gastroenterology 1 0.8
Pediatrics/pulmonary 1 0.8
Radiology 4 3.1
Urology 1 0.8
Total surgical 45 34.6
Non-surgical
Dermatology 1 0.8
Family medicine 4 3.1
*General internal medicine and subspecialties 55 42.3
Internal medicine/pediatrics 1 0.8
Neurology 4 3.1
Pathology 2 15
*Pediatrics and other pediatric subspecialties 13 100
Physical medicine and rehab 1 0.8
Psychiatry 3 2.3
Radiation oncology 1 0.8
Total non-surgical 85 65.4

*
Procedure-based subspecialties, such as gastroenterology, interventional cardiology, and pulmonary in internal medicine and pediatrics were
categorized as “surgical,” and other subspecialties (e.g., endocrinology) were categorized as “non-surgical.”
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Table 2

Category

Number (%0)

Age (years) at time of study
Mean +/- standard deviation
Median [Range]
Mode
Study location
Johns Hopkins University School of Medicine
University of Florida College of Medicine
Career stage at time of study
In training (residency or fellowship)
Had completed training
Specialty (surgical or non-surgical)
Surgical
Non-surgical
Marital Status at time of Study
Married
Other
Number of biological children
1
2
3
4
Age of children (months)
Mean +/- standard deviation
Median [Range]
Mode
Maternal stage of career at childbirth
Before medical school
During medical school
During residency
During fellowship
After completion of training
Other stages of medical training
Infant-feeding Intentions
Maternal intention to breastfeed each infant
Maternal intention to breastfeed infant for at least 12 months
Breastfeeding education during medical school
Yes
No

Breastfeeding education during residency

37.55 +6.67
36.5 [26-60]
39

50 (38.5%)
80 (61.5%)

37 (28.5%)
93 (71.5%)

45 (35.4%)
85 (64.6%)

121 (93.1%)
9 (6.9%)

47 (36.2%)
63 (48.5%)
15 (11.5%)
5 (3.8%)

73.24 + 48.00
48.0 [1.5-336.0]
60

6 (3%)

16 (5%)
62 (29%)
41 (15%)
104 (43%)
9 (5%)

238 (100%)
134 (56.3%)

28 (21.5%)
102 (78.5%)
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Category Number (%0)
Yes 25 (19.2%)
No 105 (80.8%)
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Table 3

Significant Predictors of Breastfeeding Duration (BFD) (Controlling for Maternal Demographics)
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Variables Estimated effect on BFD (in months) 95% CI (for the P-value
effect)
General variables
Maternal BFD goal 0.86 increase in BFD for each 1 month increase  (0.642, 1.08) <0.001
in BFD goal
Infant feeding method at birth <0.001
Exclusive BF 8.2 increase in BFD compared to formula only (4.17,12.10) <0.001
Combination (BF & formula) 3.0 increase in BFD compared to formula only (0.951, 4.95) 0.003
Infant-feeding method consistency 2.5 increase in BFD if reported consistent (0.589, 4.37) 0.011
infant feeding method during 30 days
postpartum
Work-related variables
Maternity leave 0.14 increase in BFD for each week increase in ~ (0.042, 0.233) 0.005
total maternity leave (paid and unpaid)
Maternity leave make-up 3.6 increase in BFD if mother did not report (0.690, 6.54) 0.016
requirement to make up missed call or work
Collegial support of Milk Expression at Work (MW) 1.3 increase in BFD for each unit increase in (0.366, 2.25) 0.007
score on this question
Program director or chief’s support of MW 1.1 increase in BFD for each unit increase in (0.263, 1.90) 0.010
score on this question
Reported “perceived special favors” influenced 3.5 decrease in BFD if answered “yes” (-6.77, -0.145) 0.041
collegial non-support of MW
Weaning-related variables
BF weaning due to infant health 6.6 increase in BFD if answered “no” (1.57,11.7) 0.011
BF weaning due to infant lack of interest in BF 2.17 decrease in BFD if answered “yes” (-4.16, -0.200) 0.031
BF weaning for inadequate time 2.9 increase in BFD if answered “no” (0.616, 5.12) 0.013
BF weaning for inadequate milk 3.3 increase in BFD if answered “no” (1.32,5.29) 0.001
BF weaning due to other reason * 3.4 increase in BFD if answered “yes” (1.70,5.01) <0.001

*

Mothers were asked the reason for breastfeeding cessation for each of their children. The choices were “Mother not interested in breastfeeding,”
“Mother not comfortable with breastfeeding,” “Lack of adequate milk supply,” “Too stressful,” “Lack of time,” Maternal health,” “Infant health,”
“Infant not interested in breastfeeding,” and “Other.” Reporting “other” reasons for breastfeeding cessation than those listed was associated with a

3.3-month increase in breastfeeding duration.
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