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Resident Physicians’ Knowledge of
Breastfeeding and Infant Growth

Jeanne-Marie Guise, MD, MPH, and Gary Freed, MD, MPH

ABSTRACT: Background: It is well documented that breastfed infants grow differently
from formula-fed infants. The purpose of this study was to assess resident physicians’
knowledge of breastfeeding and infant growth. Methods: A cross-sectional, self-adminis-
tered survey was administered to family medicine and pediatric resident physicians from
three large, hospital-based public and private programs in North Carolina. Results: One
hundred and seven (46%) of 235 residents completed the study, representing 55 percent of
family medicine residents and 39 percent of pediatric residents. Ninety-nine percent of
participants reported frequently or always plotting infant growth at well-child visits. None
reported plotting breastfed babies on a chart specific to breastfeeding. Only 5 percent of
participants knew that breastfed infants grew at a slower velocity than formula-fed infants
after 4 months of age. This knowledge was not significantly related to specialty, year of
training, or gender; it was significantly related to breastfeeding experience (p < 0.04). Of
the residents who did not have personal experience with breastfeeding, 99 percent answered
incorrectly compared with 88 percent of those who had some personal experience in
breastfeeding. Conclusions: In this sample of family medicine and pediatric residents,
almost all were unaware that breastfed infants grow at slower rates after 4 months of age.
Since the frequency of breastfeeding is increasing in the United States, it is important that
physicians be able to monitor the growth of breastfed infants accurately and provide expert
counseling for breastfeeding mothers. (BIRTH 27:1, March 2000)

Extensive research has shown that breastmilk is the also been shown to benefit maternal health by decreas-
ing the frequency of premenopausal breast cancer (11),premium form of nutrition for infants. Numerous stud-

ies have reported that breastfed infants have decreased ovarian cancer (12), and endometrial cancer (13), in
addition to enhancing weight loss (14) and temporaryincidence of otitis media (1), diarrhea (2,3), respiratory

infections (4,5), urinary tract infections (6), sudden contraception postpartum (15).
Despite the numerous beneficial health effects, ininfant death syndrome (7), insulin-dependent diabetes

(8), and allergic diseases (9), and may also have en- 1994 the percentage of women initiating breastfeeding
in the immediate postpartum period (60%) and contin-hanced cognitive development (10). Breastfeeding has
uing breastfeeding to 5 to 6 months (23%), are well
below the nation’s goals of 75 percent in the immediate
postpartum period and 50 percent at 5 to 6 months
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Fig. 1. Weight quartiles of ‘‘pooled’’ breastfed data compared with current NCHS/CDC reference. Reproduced
from WHO Working Group on Infant Growth (34).

(24,25). It is possible that a combination of maternal
anxiety about breastmilk sufficiency, coupled with
practitioner misinterpretation of normal breastfed in-
fant growth, may contribute to early cessation of
breastfeeding.

Physicians frequently use growth to evaluate the
general health and nutrition of children. The most com-
monly used growth chart is that of the National Center
for Health Statistics/Centers for Disease Control and
Prevention (NCHS/CDC) (26). For children under age

Fig. 2. Mean z score growth of ‘‘pooled’’ breastfed2 years these growth curves are based on data from the
data compared with current NCHS/CDC reference.Fels Longitudinal Study conducted in Yellow Springs,
Reproduced from WHO Working Group on InfantOhio, from 1929 to 1975 (26,27). Children included in Growth (34).

this study were largely formula-fed. Numerous studies
have shown that breastfed infant growth patterns differ
from the NCHS/CDC reference (28–30). Breastfed in- the z score would be zero, whereas a z score 4 1
fants tend to grow at the same or increased velocity would mean that the breastfed mean was 1 standard
during the first 3 months of age and then more slowly deviation above the NCHS/CDC reference mean. This
after age 4 months compared with the NCHS/CDC method of comparison more clearly shows the marked
reference (31–35). This difference in growth is most difference in velocity of growth between the two
evident in weight rather than length or head circumfer- groups (rather than merely a comparison of attained
ence, making the weight-for-age and weight-for-length weight at a given time).
graphs for breastfed infants different from the NCHS/ The purpose of this study was to assess resident
CDC reference. physicians’ knowledge of breastfeeding and infant

Figure 1 shows weight quartiles of breastfed infants growth.
compared with the NCHS/CDC reference in the format
that is most familiar to clinicians. Figure 2 compares Methods
‘‘pooled’’ breastfed mean weights versus the NCHS/
CDC reference. The numerical value of the z score Participants
reflects the standard deviation for the ‘‘pooled’’ breast-
fed group mean when compared with the mean for the Participants were chosen from family medicine and

pediatrics—the specialties most likely to have contactNCHS/CDC reference. Thus, if the breastfed group
mean did not differ from the NCHS/CDC reference with mothers of infants and toddlers. The study was
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Table 1. Demographics of Survey Respondents (n $ 107)conducted between January and March in 1997. Two
hundred and thirty-five residents from three large, hos- Characteristics No. (%)
pital-based public and private programs in North Caro-

Specialtylina were eligible to participate. Of the number of
Family medicine 53 (49)eligible residents, 59 percent (n 4 139) came from
Pediatrics 54 (51)

pediatrics and 41 percent (n 4 96) from family medi- Year of training
cine. Residents at the University of North Carolina at PGY-1 42 (40)

PGY-2 24 (23)Chapel Hill were excluded because of potential bias
PGY-3 38 (36)from a concurrent breastfeeding study involving inten-

Gendersive education of residents on breastfeeding issues.
Female 60 (59)

Questionnaires were self-administered and anony- Male 42 (41)
mous. The study was cross-sectional; questionnaires Self or spouse ever breastfed a child

No 83 (78)were administered at one time in each participant’s
Yes 24 (22)training, and each facility was given one opportunity

to administer the questionnaire. No incentives were PGY 4 postgraduate year.
given to the residents to respond. The study was ap-
proved as exempt from review by the Institutional

way analysis of variance. For all answers, p < 0.05
Review Board for the University of North Carolina

was used as the measure of statistical significance.
School of Medicine and the University of North Caro-
lina Hospitals. Results

Surveys were returned by 107 of the possible 235Survey Design
residents queried, representing an overall response rate
of 46 percent. The response rate was higher for familyThe questionnaire consisted of four demographic ques-

tions and 10 knowledge or clinical practice questions, medicine (n 4 53, 55%), than pediatric residents (n 4
54, 39%). Respondents were fairly evenly distributedusing Likert scale and numerical responses when ap-

propriate. For example, questions pertaining to growth across their years of training (Table 1). More women
than men responded, and only 22 percent had anyvelocity would say, ‘‘How do breastfed babies grow

in weight compared with formula-fed babies at 4–7 personal experience with breastfeeding.
Ninety-nine percent of participants reported fre-months of age?’’ followed by Likert scale: 1 4 slower

growth, 2 4 same rate of growth, 3 4 faster growth, quently or always plotting infant growth at well-child
visits. None reported plotting breastfed babies on aand 9 4 don’t know. When numerical responses were

appropriate, participants were asked, ‘‘At what month growth chart specific to breastfeeding infants. Only 5
percent of participants knew that breastfed infants grewdo you advise parents who are breastfeeding to intro-

duce solid foods?’’ followed by a blank for a numerical at a slower velocity than formula-fed infants after age
4 months. This knowledge was not significantly relatedanswer.

The questionnaire was pretested for ambiguity and to specialty, year of training, or gender. It was signifi-
cantly related to breastfeeding experience (p < 0.04),readability with convenience samples of practicing

physicians and residents from various specialties. It with 98 percent of residents lacking personal experi-
ence with breastfeeding answering incorrectly com-was designed to take no more than 10 minutes to

complete. pared with 88 percent of those who had some personal
experience in breastfeeding (Table 2).

Data Analysis
Table 2. Weight Gain (n $ 107)

Completed questionnaires were verified using the dou-
Weight Gain

ble-entry method. All data analyses were performed Incorrect
using STATAtm statistical software (Release 5.0, Col- Variables Answer (%) p
lege Station, Texas). Preliminary frequency distribu-

Personal experience 88tions were calculated for each question, and no pattern
breastfeeding

was found for missing data. Likert scale responses No personal experience 98
were collapsed into correct and incorrect responses, breastfeeding 0.039

Male 96when appropriate, for analysis. These collapsed re-
Female 95 0.911sponses were then compared with demographic vari-
Family medicine 94ables using chi-square analysis. Numerical responses
Pediatrics 96 0.712

were compared with demographic variables using one-
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Pediatric residents recommended that mothers maternal and infant health benefits, the American
Academy of Pediatrics recommended continuedbreastfeed on average for 10 months (SD 5 3.2, range

1–24 mo), whereas family medicine residents recom- breastfeeding for the first year of life (39). Yet, continu-
ation rates for breastfeeding in the United States remainmended 11 months (SD 5 4.0, range 1–24 mo); this

difference was not statistically significant (p > 0.05). low. The 4- to 6-month window, when many physicians
recommend the introduction of solid foods, is likelyResidents who had breastfed or whose spouse had

breastfed tended to recommend breastfeeding for to be a critical time, during which mothers may be
susceptible to discouraging signals from caregiverslonger(12 vs 10 mo), although this did not reach statis-

tical significance (p > 0.05). Both groups recom- about continuation of breastfeeding. This underscores
again the importance of providing accurate informationmended introduction of solid foods to formula-fed

infants at 6 months (SD 5 1.7). Family medicine and counseling to breastfeeding mothers.
This study was conducted among residents fromresidents similarly recommended introduction of solid

foods to breastfed babies at 6 months (SD 5 2.99) three large hospital-based public and private programs
in North Carolina. Caution must be used in generaliz-whereas pediatric residents recommended 5 months

(SD 5 1.5). Neither group recommended supplemen- ing the findings to smaller or community-based pro-
grams, or to programs in other parts of the country thattation of breastfeeding with formula. No significant

relationship was found between the recommended age may possess greater breastfeeding training. In addition,
the response rate was only 46 percent. To standardizefor introduction of solid foods and total recommended

duration of breastfeeding. administration and to ensure consistency in training
level at the time of survey administration, we offered
each program only one opportunity to administer theDiscussion
questionnaire. We do not know how respondents com-
pared with nonrespondents with respect to breastfeed-This is the first study to demonstrate a lack of knowl-

edge by physicians-in-training about breastfeeding ing and infant growth knowledge. It is likely that
respondents would be most interested in breastfeedingand infant growth. The lack was consistent across spe-

cialty, years of training, and gender. The findings are and therefore may present the ‘‘best case scenario’’ of
breastfeeding knowledge.consistent with previous studies demonstrating that

deficiencies in knowledge about various aspects of It is clear that new growth references accounting
for breastfed infants need to be developed and imple-breastfeeding were pervasive across all specialties and

year of training (36–38). The only subgroup in our mented. Until they are, it is important for residents to
be educated about the differences in growth parametersstudy that showed a significant tendency toward aware-

ness of growth differences of breastfed infants were between breastfed and formula-fed infants.
physicians who had personal experience with
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