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Abstract

Background: Personal breastfeeding behavior of physician mothers is associated with their clinical breast-
feeding advocacy, which in turn impacts patients’ breastfeeding behavior. Internists can play an important role
in breastfeeding advocacy as they usually come in contact with mothers longitudinally.
Objective: To explore the personal infant-feeding decisions and behavior of physician mothers in internal
medicine (IM).
Materials and Methods: Physicians with current or previous IM training were isolated from our ‘‘Breastfeeding
Among Physicians’’ database. The data in the database were gathered from cross-sectional surveys of 130
physician volunteers, mainly affiliated with the Johns Hopkins University School of Medicine (Baltimore, MD)
and the University of Florida College of Medicine (Gainesville, FL).
Results: Seventy-two mothers reported current or previous IM training and had 196 infants. Breastfeeding rates
were 96% at birth, 77% at 6 months, and 40% at 12 months. Exclusive breastfeeding rates were 78% at birth,
67% at 3 months, and 30% at 6 months. While maternal goal for breastfeeding duration correlated with duration
of both exclusive and any breastfeeding, there was a consistent and appreciable disparity between maternal
duration goal and actual breastfeeding duration. The participants reported work-related reasons for early sup-
plementation and breastfeeding cessation.
Conclusions: We have described for the first time in the literature the personal infant-feeding intentions and
behavior of a cohort of IM physician mothers. Workplace interventions to enable internists to maintain
breastfeeding after return to work and to achieve their breastfeeding goals might improve the health of these
mothers and their infants and positively impact their clinical breastfeeding advocacy.

Introduction

Breastfeeding portends important benefits that ex-
tend beyond the maternal–child dyad and is the univer-

sally recommended modality of infant feeding.1–4 Current
recommendations are exclusive breastfeeding for the first 6
months of life, followed by continued breastfeeding through-
out at least the first year.3,4 Exclusive breastfeeding is defined
as infant receiving only breast milk and no other liquids or
solids except for vitamins, minerals, or medications.3 Physi-
cians’ breastfeeding advice effectively increases patients’
breastfeeding initiation and continuation.5 Interestingly, the
strongest predictor of physicians’ clinical breastfeeding ad-
vocacy is their personal or spousal breastfeeding behavior.6–9

Therefore, studying physician mothers’ breastfeeding behav-
ior is important as it impacts their anticipatory guidance to

patients and, therefore, influences patients’ breastfeeding
behavior.

While several studies have assessed physician mothers’
personal breastfeeding behavior, to our knowledge, none have
evaluated internists specifically or captured a large cohort of
internal medicine specialties. Internists can play an important
role in breastfeeding advocacy. The U.S. Preventive Services
Task Force recommends interventions by primary care pro-
viders during pregnancy and after birth to promote and support
breastfeeding.10 As primary care providers, internists are in a
unique position to impact women’s decision to breastfeed even
before conception as they often have a long-term relationship
with their patients, which includes providing preconception
counseling. Mothers’ intention to breastfeed before delivery
is a strong predictor of subsequent breastfeeding behavior.11

Internists can also encourage breastfeeding continuation
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postpartum as many mothers encounter breastfeeding ob-
stacles after return to work and long after they have been
released from obstetrical care.

Given the lack of data specific to internists and increasing
number of female internists,12 we sought to explore the
infant-feeding intentions and behavior of physician mothers,
in training or practicing, in internal medicine or one of its
subspecialties (collectively referred to as IM). We hypothe-
sized that IM physicians would have high breastfeeding ini-
tiation rates similar to previous physician studies but higher
continuation rates compared to previous physician studies
that were done among other specialties.

Materials and Methods

Data for this study were extracted from our ‘‘Breastfeeding
Among Physicians’’ database. The data in the database were
gathered from two cross-sectional studies of 130 physician
volunteers, mainly affiliated with 2 academic institutions
( Johns Hopkins University School of Medicine [JHU] and
University of Florida College of Medicine [UF]). Criteria for
participation were identical for both studies and included being
a female physician (doctor of medicine or doctor of osteo-
pathic medicine) and having at least one biological child. Eli-
gible participants were included whether they were in training
(e.g., resident or fellow) or had completed training (e.g., faculty
at academic site or community practice). Participants were
included regardless of their infant-feeding methods (formula,
breast milk, or combination). Details of each individual study
have previously been reported and will be summarized here.9,13

JHU study

The Institutional Review Board (IRB) at the JHU ap-
proved this study.13 The initial questionnaire was developed
in 2008 after review of the instruments used in previous
similar studies.14–17 The final instrument contained 49
items, with questions about demographic information and
previous breastfeeding education. Participants were also
asked the age of each of their children, infant-feeding in-
tention, whether the infant was breastfed, mother’s goal for
breastfeeding duration when infant was born, age of infant
at the time of first supplementation and at the time of
complete weaning from breast milk, and work-related fac-
tors and other enablers and obstacles of breastfeeding.

Participants were asked to describe their work environment
during each pregnancy as ‘‘very supportive,’’ ‘‘somewhat
supportive,’’ ‘‘neutral,’’ ‘‘somewhat unsupportive,’’ or ‘‘very
unsupportive.’’ They were asked to scale their emotional state
during each breastfeeding period as ‘‘no,’’ ‘‘mild,’’ or ‘‘severe
depression.’’ Energy level during breastfeeding was rated as
‘‘seldom,’’ ‘‘sometimes,’’ ‘‘often,’’ or ‘‘always tired.’’ To
assess availability of time and an appropriate place for milk
expression at work, participants chose between ‘‘never,’’
‘‘occasionally,’’ ‘‘sometimes,’’ ‘‘often,’’ and ‘‘always.’’ Par-
ticipants were also asked to rate the support they had received
in general for their breastfeeding efforts while working from
their colleagues, attending physicians if applicable, and pro-
gram director or chief. Participants rated their satisfaction with
their breastfeeding duration as ‘‘satisfied,’’ ‘‘somewhat satis-
fied,’’ or ‘‘not satisfied.’’

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 PI set up interviews with potential participants as they
responded to express interest in the study and conducted 50
eligible interviews (by telephone and in person) between
February and August 2009. To maintain privacy of study
participants, their names were not entered into the study
database.

UF study

The IRB at the UF approved the protocol for this study.9

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 house staff and faculty.
The PI set up interviews with potential participants as they
responded to express interest in the study. Eighty eligible
participants were interviewed in person between October
2009 and July 2011 by the PI. To maintain privacy of study
participants, their names were not entered into the study
database.

Statistical analyses

Data from the two institutional studies were merged using
REDCap electronic data capture tools hosted at the UF to
generate the ‘‘Breastfeeding Among Physicians’’ database.18

We abstracted data from physicians who reported current or
previous IM training to form the cohort for this analysis.
Descriptive statistics were calculated with SPSS software
version 16 (SPSS, Chicago, IL). We used the infant as the unit
of analysis for calculation of rates because infant-feeding
practices of some multiparous participants varied with dif-
ferent offspring.

We used repeated measures methods (Proc Mixed SAS
9.3) for the inferential analysis since many participants had
multiple births. Duration of any breastfeeding was the pri-
mary dependent variable. Secondarily, we used duration of
exclusive breastfeeding and maternal goal for breastfeeding
duration. To circumvent censoring, as some participants were
still breastfeeding their youngest at the time of the survey, we
only included children aged 12+ months in the inferential
analysis. One child from a set of twins was excluded to retain
within-mother independence. A compound symmetric co-
variance structure was presumed for the analysis.

Results

Characteristics of mothers and children

Seventy-two participants in the database had reported
current or past IM training. Their ages ranged from 27 to 58
years at the time of the study (mean age of 38 years). Nine-
teen participants (26.4%) were in training at the time of study,
and 53 (73.6%) had completed training. Table 1 summarizes
additional maternal demographic characteristics. Thirty-one
(43%) participants reported current training (residency/fel-
lowship)/practice in general internal medicine, and 41 (57%)
reported further subspecialty training (allergy/immunology,
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cardiology, geriatrics, gastroenterology, hematology–oncology,
infectious disease, integrative medicine, nephrology, pul-
monary, rheumatology, and vascular fellowship). The 72
mothers had 139 children, ranging from 6 weeks to 27 years
of age, at the time of the study. Only 26.4% (n = 19) of IM
physicians reported education about breastfeeding during
medical school and fewer still during residency (6.9%; n = 5).

Breastfeeding intentions and behavior

Intention to breastfeed was 100% for the IM cohort. The
two most frequent reasons cited by participants for breast-
feeding intention were infant health (94%) and bonding
(58%). In nine pregnancies, the mothers did not report a nu-
merical goal regarding the duration of breastfeeding. In the
remaining 130 pregnancies (94%), mothers expressed nu-
merical goals, ranging from 1 to 24 months. In 63.3% of cases
(n = 88), mothers planned to breastfeed for 12 months or more.

Of the 139 IM children, 109 were exclusively breastfed at
birth (78.4%), 24 received a combination of breast milk and
formula (17.3%), and 6 received formula only (4.3%). Re-
garding infants who did not receive breast milk, mothers re-
ported lack of breast milk in two cases, maternal health reasons
in two, and infant health reasons in two. Mothers successfully
transitioned two of the six infants who started life with formula
only to exclusive breastfeeding and one to a combination of
breast milk and formula within the first few weeks postpartum.
Of the 24 infants who started life with a combination of breast
milk and formula, 10 were successfully transitioned to only
breast milk in the first few weeks postpartum.

The mean duration of exclusive breastfeeding for the IM
cohort was 3.36 months (standard deviation [SD] 2.27, range
0–9), and the mean duration of any breastfeeding was 9.73
months (SD 6.054, range 0–36). Using the infant as the unit of
analysis, breastfeeding initiation rate was 95.7%, and con-
tinuation rates were 77.0% at 6 months and 40.3% at 12
months (Fig. 1). Exclusive breastfeeding rates were 78.4% at
birth, 66.9% at 3 months, and 30.2% at 6 months. In 124
instances, mothers continued breastfeeding after return to
employment. Return to work (n = 13) and/or inadequate milk
supply (n = 49) accounted for 89.9% of cases of supplemen-
tation before 6 months. Inadequate milk supply (n = 33) and/
or insufficient time at work for milk expression (n = 26) ac-
counted for 73.8% of cases of complete breastfeeding ces-
sation before 12 months. Sixteen children were still receiving
breast milk at the time of the study.

Maternal factors

IM mothers reported no postpartum depression in 97 cases
(69.8%), mild depression in 35 (25.2%), and severe depres-
sion in 7 instances (5.0%). They reported being ‘‘seldom
tired’’ in 13 cases (9.4%), ‘‘sometimes tired’’ in 64 (46.0%),
‘‘often tired’’ in 51 (36.7%), and ‘‘always tired’’ in 11 in-
stances (7.9%). Mothers stated that they were satisfied with
their actual breastfeeding duration in 86 cases (61.9%),
somewhat satisfied in 33 (23.7%), and not satisfied in 20
instances (14.4%).

Work environment

IM mothers worked during 138 of the pregnancies and
reported very supportive work environments during 62
pregnancies (44.9%), somewhat supportive environments in
50 (36.2%), neutral work environments in 9 (6.5%), some-
what unsupportive environments in 7 (5.1%), and very un-
supportive environments in 10 (7.2%). The average length of
maternity leave was 9.97 weeks (SD 8.23), and the average
duration of paid leave was 7.97 weeks (SD 6.93). While we
did not formally survey the study participants about their
institutional family leave policies, many volunteered that
they had used sick leave, short-term disability, vacation days,
or a combination thereof to arrange for maternity leave. The
participants reported returning to work after 138 deliveries
and did so on a full-time basis in 113 cases. Participants
reported flexibility with their postpartum work schedules in
82 instances (59%), ‘‘somewhat’’ flexible schedules in 11
(8%), and ‘‘no’’ flexibility in 45 cases (33%).

In 117 instances, mothers reported expressing milk while
at work. They reported always having time to express milk at
work in 23 cases (19.7%), often having time in 33 (28.2%),
sometimes having time in 39 (33.3%), occasionally having
sufficient time in 18 (15.4%), and never having sufficient
time to do so in 4 instances (3.4%). Regarding availability of
an appropriate place at work for milk expression, mothers
reported always having access in 49 cases (41.9%), often in
31 (26.5%), sometimes in 16 (13.7%), occasionally in 14
(12.0%), and never having access in 7 instances (6.0%).
Table 2 summarizes the level of support reported by IM
participants for their breastfeeding efforts at work. Several
mothers reported that inadequate time at work for milk ex-
pression led to insufficient milk supply, which resulted in
early supplementation or complete weaning from breast milk.

Table 1. Characteristics of Internal Medicine

Physicians (N = 72)

n % Denominator

Age (years) 72
20–29 5 6.9
30–39 45 62.5
40–49 17 23.6
50+ 5 6.9

Marital status 72
Married 65 90.3
Not married 7 9.7

Interview location 72
Johns Hopkins University 35 48.6
University of Florida 37 51.4

Career stage 72
In training 19 26.4
Posttraining 53 73.6

Number of children 72
1 21 29.2
2 40 55.6
3 6 8.3
4 5 6.9

Reported breastfeeding
education in

72

Medical school 19 26.4
Residency 5 6.9

Return to work after
childbirth

138 99.3 139

Return to work full time
after childbirth

113 81.9 138
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In fact, the two main reasons for supplementation before 6
months cited by participants were return to work and inade-
quate milk supply, and the two main reasons for complete
breastfeeding cessation before 12 months were insufficient
time for milk expression and inadequate milk supply.

Inferential analysis

Not surprisingly, maternal goal for breastfeeding duration
correlated with duration of both exclusive and any breast-
feeding (Tables 3 and 4). Each month of increase in maternal
breastfeeding duration goal was associated on average with a
0.88-month increase in actual breastfeeding duration. Dura-
tion of any breastfeeding also had a statistically significant
association with duration of maternity leave with approxi-
mately 5-day increase in breastfeeding for each extra week of
maternity leave. However, this correlation did not remain
significant after adjustment for maternal breastfeeding du-
ration goal. Another correlation that was almost statistically
significant after adjustment for maternal goal was the level of
support mothers perceived from their program director or
chief for their attempts to continue breastfeeding after return

to work. Each unit increase reported in the level of support
was associated with approximately 5-week increase in total
duration of breastfeeding.

Discussion

Consistent with other physician studies,14–17,19–22 we
found high breastfeeding initiation rates among the 72
physician mothers in the IM cohort. It is encouraging that
more than one half of the infants in this study were able to
continue receiving breast milk at 6 months of age and that
there was a statistically significant correlation between
maternal goal for breastfeeding duration and actual breast-
feeding duration. However, our data also demonstrated that
while 96% of infants were breastfed at birth and intent to
breastfeed for at least 12 months was 63%, only 40% of
infants continued to receive breast milk at 12 months of
age. This discrepancy and the main reasons for complete
breastfeeding cessation before 12 months (insufficient time
for milk expression and inadequate milk supply) suggest
that work-related factors not only influence physician
mothers’ breastfeeding behavior but also might have a

FIG. 1. Breastfeeding and exclu-
sive breastfeeding rate of the inter-
nal medicine cohort compared to the
rates of the general population.26

Table 2. Level of Support for Breastfeeding Efforts at Work from Colleagues,

Attending Physicians, Program Directors, and Chiefs

Level of support for breastfeeding efforts Colleagues (%) Attendings (%) Program director/chief (%)

Always supportive 35.6 13.6 33.9
Usually supportive 26.2 12.7 11.9
Neither supportive nor oppositional 23.7 15.3 19.5
Usually opposed breastfeeding efforts 1.7 0 0.8
Always opposed breastfeeding efforts 1.7 0 1.7
Did not know mother was breastfeeding 11.0 11.0 30.5
Not applicable 0 47.5 1.7

176 SATTARI ET AL.



larger impact than their education and intentions on their
breastfeeding duration.

It is also concerning that in more than half of the cases, IM
mothers reported only having time to express milk at work
sometimes, occasionally, or even never. Furthermore, mothers
reported that inadequate time at work for milk expression led
to insufficient milk supply, which resulted in early supple-
mentation or complete weaning from breast milk. Since suf-
ficiency of time at work for milk expression has a positive
correlation with a female physician’s breastfeeding duration,23

scheduling regular breaks and protected time during the
workday for milk expression might enable new IM mothers to
maintain breastfeeding longer after return to work with mini-
mal burden on colleagues and patient outcomes. Of note, while
the Patient Protection and Affordable Care Act of 2010 re-
quires employers with 50 or more employees to provide rea-
sonable break time and a private nonbathroom space for
nursing mothers to express breast milk during the workday for
up to 1 year postpartum, the current law only applies to non-
exempt employees in jobs that are covered by the overtime
provisions of the Fair Labor Standards Act and not to exempt

(salaried) employees, which usually includes resident, fellow,
and practicing physicians.24

While our sample size might have been too small to detect
significant associations between work-related factors and
breastfeeding duration, previous studies have identified other
modifiable work-related factors associated with breastfeeding
duration of physician mothers, including perceived level of
support from colleagues, program director for physicians-
in-training, and division chiefs for physicians-in-practice.23 It
is encouraging that in the majority of cases (61.8%), IM par-
ticipants felt that their colleagues were either always or usually
supportive of their breastfeeding efforts at work. However, in
the remaining cases, the participants reported that their col-
leagues were oppositional, were neither supportive nor oppo-
sitional, or did not even know that they were breastfeeding. It
is also concerning that the IM participants reported that in
the majority of cases, their immediate superiors (program
directors or chiefs) did not know they were breastfeeding
(30.5%), were neither oppositional nor supportive (19.5%), or
were actually oppositional (2.5%). Educational campaigns to
promote workplace awareness that breastfeeding is optimal

Table 3. Results of the Inferential Analysis for Breastfeeding Duration

Dependent
variable

Independent
variable

Unadjusted effect
in months

p-Value
SE

Adjusted (for maternal
breastfeeding duration
goal) effect in months

p-Value
SE

BFD BFD goal 0.88 increase for each month
increase in maternal BFD goal

<0.001a

0.14

BFD Age (mother) 0.018 decrease for each year
increase in maternal age

0.89
0.13

0.14 decrease for each year
increase in maternal age

0.24
0.11

BFD Maternity
leave duration

0.16 increase for each week
increase in maternity leave

0.0073a

0.056
0.037 increase for each week

increase in maternity leave
0.50
0.054

BFD Maternity
leave makeup

0.98 increase if mother did not
report requirement to make up
missed call or work

0.64
2.08

1.62 increase if mother did not
report requirement
to make up missed call or work

0.40
1.89

BFD Paid maternity
leave duration

0.061 increase for each week
increase in paid maternity leave

0.38
0.070

0.011 increase for each week
increase in paid maternity leave

0.86
0.062

BFD Program
director/chief’s
support

0.84 increase for each unit
increase in score on this
question

0.21
0.66

1.24 increase for each unit increase
in score on this question

0.058a

0.62

BFD First versus
second born

0.061 increase 0.95
1.04

aEach month of increase in maternal breastfeeding duration goal was associated on average with a 0.88 month increase in actual
breastfeeding duration. Before adjustment for maternal breastfeeding duration goal, duration of any breastfeeding had a statistically
significant association with duration of maternity leave, with an approximately 5-day increase in breastfeeding for each extra week of
maternity leave. After adjustment for maternal goal, duration of any breastfeeding had an almost statistically significant correlation with the
level of support mothers perceived from their program director or chief for their attempts to continue breastfeeding after returning to work,
with each unit increase reported in level of support associated with an approximately 5-week increase in total duration of breastfeeding.

BFD, breastfeeding duration; SE, standard error.

Table 4. Results of the Inferential Analysis for Exclusive Breastfeeding Duration

Dependent
variable Independent variable

Unadjusted effect
in months p-Value SE

Exclusive BFD BFD goal 0.29 increase for each month increase
in maternal breastfeeding goal

<0.001a

0.050

Exclusive BFD First versus second born 0.18 increase 0.37
0.20

aEach month of increase in maternal breastfeeding duration goal was associated on average with a 0.29 month increase in exclusive
breastfeeding duration.
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might effectively increase support level at work as well as
breastfeeding duration of physician mothers.

Work-related factors might have also influenced IM moth-
ers’ decision to supplement with formula earlier than re-
commended. The average length of maternity leave in our study
was 2.5 months, and the mean duration of exclusive breast-
feeding was 3.4 months. The main reasons reported for sup-
plementation before 6 months (return to work and inadequate
milk supply) along with supplementation of infants within the
first month of mother’s return to employment support the im-
pact of work-related factors on physician mothers’ exclusive
breastfeeding duration. This study also highlights other issues
that deserve attention by educators, administrators, and pol-
icymakers. For example, the majority of IM physicians reported
receiving no breastfeeding education during medical school or
training. Unfortunately, mothers reported somewhat or very
unsupportive work environments during 12% of pregnancies,
only occasional access or never having access to an appropriate
place for milk expression at work in 18% of cases, and no
flexibility in their postpartum schedules in 33% of cases. It is
also noteworthy that these IM mothers reported some degree of
depression after 32% of the births, much higher than 13%,
which is the average reported prevalence of postpartum de-
pression in the general population.25

Our study has potential limitations, including recall bias
since we collected data on infant-feeding practices reported
over a span of nearly 30 years. Our data may also have been
skewed by self-selection bias as our participants were vol-
unteers who might not be representative of all IM physicians,
thereby limiting the generalizability of our results to all in-
ternists. Furthermore, since we relied on institutional listservs
and dissemination by program directors and the Women’s
Task Force, we do not have information available regarding
the proportion of respondents compared to physicians who
would have been eligible to participate in our study and re-
ceived the e-mail (e.g., women, parents). We also recognize
that infant-feeding practices as well as working environments
of physicians have changed over time and that infant-feeding
practices in 1980 may not be equivalent to those in 2010.
Finally, we did not collect data regarding participants’ race/
ethnicity. Despite these limitations, our study is the first re-
ported assessment of infant-feeding intentions and behavior
among IM physicians (MEDLINE; 1946–May 2012; English
language; search terms of ‘‘internal medicine,’’ and
‘‘breastfeeding’’) and may help provide information to shape
medical curriculum as well as policy in relation to internists.
Ideally, prospective studies will be conducted that can better
characterize the issues for the health of the internists and their
children as well as overall health of IM training and practice.

Conclusion

IM physician mothers in this study reported intention to
breastfeed as well as awareness of benefits of breastfeeding
and current recommendations. Their intentions and knowl-
edge correlated with their breastfeeding practices but did not
seem sufficient for achieving their personal breastfeeding
duration objectives. Rather, breastfeeding maintenance
seemed to be determined by interaction of work-related
factors with personal ones, such as intent and knowledge.
While our study cohort might have been too small for de-
tection of significant relationships between work-related

factors and breastfeeding duration, previous physician stud-
ies have identified lack of time and place for breastfeeding/
milk expression, lack of collegial or attending support, and
inadequate milk supply after return to work as work-related
obstacles to breastfeeding maintenance.14–17,19–23

Programs to promote breastfeeding duration, including
formal maternity leave policies, part-time employment op-
portunities, longer paid maternity leave, nonclinical duties
when physician mothers first return to work, on-site childcare
facilities, protected time for milk expression at work, desig-
nated lactation rooms and sanitary storage for breast milk, as
well as support and reinforcement at the work-site, especially
from colleagues, program directors, and chiefs, are modifi-
able institutional factors that might influence IM physician
mothers’ breastfeeding duration after return to work. Effec-
tive workplace strategies to promote breastfeeding duration
among IM physician mothers returning to work might not
only improve the health of the physicians and their children
but also enhance their role as breastfeeding advocates and
improve breastfeeding rates in the community.
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