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A Randomized Trial Assessing the Efficacy
of Peer Counseling on Exclusive Breastfeeding
in a Predominantly Latina Low-Income Community
Alex K. Anderson, PhD, MPH; Grace Damio, MS, CD-N; Sara Young, MSN, RN, IBCLC;
Donna J. Chapman, PhD, RD; Rafael Pérez-Escamilla, PhD

Objective: To assess the efficacy of peer counseling to
promote exclusive breastfeeding (EBF) among lowincome inner-city women in Hartford, Conn.
Design: Participants recruited prenatally were randomly assigned to either receive support for EBF from a
peer counselor plus conventional breastfeeding support
(peer counseling group [PC]) or only conventional breastfeeding support (control group [CG]) and followed
through 3 months post partum.
Setting: Low-income predominantly Latina commu-

nity.
Participants: Expectant mothers, less than 32 weeks

gestation and considering breastfeeding (N = 162).
Intervention: Exclusive breastfeeding peer counsel-

ing support offering 3 prenatal home visits, daily perinatal visits, 9 postpartum home visits, and telephone counseling as needed.
Main Outcome Measures: Exclusive breastfeeding rates
at hospital discharge, 1, 2, and 3 months post partum
(n=135).
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Results: At hospital discharge, 24% in the CG compared with 9% in the PC had not initiated breastfeeding, with 56% and 41%, respectively, nonexclusively
breastfeeding. At 3 months, 97% in the CG and 73% in
the PC had not exclusively breastfed (relative risk
[RR]=1.33; 95% CI, 1.14-1.56) during the previous 24
hours. The likelihood of nonexclusive breastfeeding
throughout the first 3 months was significantly higher
for the CG than the PC (99% vs 79%; RR = 1.24; 95%
CI, 1.09-1.41). Mothers in the CG were less likely than
their PC counterparts to remain amenorrheic at 3
months (33% vs 52%; RR = 0.64; 95% CI, 0.43-0.95).
The likelihood of having 1 or more diarrheal episode in
infants was cut in half in the PC (18% vs 38%;
RR=2.15; 95% CI, 1.16-3.97).
Conclusion: Well-structured, intensive breastfeeding support provided by hospital and community-based peer
counselors is effective in improving exclusive breastfeeding rates among low-income, inner-city women in the
United States.
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LTHOUGH BREASTFEEDING

support and education are
being provided by public
health and other health
care staff to pregnant and
nursing mothers, breastfeeding incidence, duration, and exclusivity still remain low among low-income groups,
which are over-represented by minority
communities in the United States. Breastmilk provides the ideal nutrition for infants1 and therefore is endorsed as the best
and healthiest way to feed them.2-5 Breastmilk provides significant developmental
benefits, decreasing the risk for acute and
chronic diseases among infants,6-11 and
offers unique immunologic, psychologic,
social, economic, and environmental
benefits to the infant and society in gen-
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eral.4,7,12-16 Thus, the American Academy
of Pediatrics recommends that infants in
the United States be exclusively breastfed for 6 months after birth followed by
the introduction of appropriate complementary foods and continued breastfeeding until at least 12 months of age.4,7,17 This
recommendation is consistent with World
Health Organization infant feeding guidelines.18
Even though the incidence of breastfeeding is on the increase after many years
of decline19 in the continental United
States, it is still short of the proposed levels outlined in Healthy People 2010 objectives of 75% breastfeeding initiation rate
at hospital discharge with 50% of infants
still breastfeeding at 6 months and 25%
breastfeeding at 12 months.5,20 Because
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there is no national goal stated for exclusive breastfeeding (EBF), it is not surprising that this feeding method
has not been actively promoted in the United States.
A number of strategies have been used to promote optimal breastfeeding behaviors but most of these efforts
concentrate only around the time of delivery and end at
discharge from the hospital.21,22 Community-based breastfeeding peer counseling has been suggested to be an alternative breastfeeding promotion strategy with support that extends beyond the hospital. The vast majority
of published EBF peer counseling randomized controlled trials have been conducted in countries other than
the United States. All of these studies have found a positive impact of peer counseling on EBF.23-27
Chapman et al28 recently demonstrated the effectiveness of an existing peer counseling program to increase
breastfeeding incidence among low-income women in Hartford, Conn. However, this program did not have any effect
on EBF rates.28 It is therefore possible that a more intensive peer counseling model may be needed to impact EBF
rates in low-income communities in the United States.
We therefore conducted this randomized controlled
trial to measure the efficacy of community-based peer
counseling on EBF rates among low-income mothers residing in the greater Hartford area, who seek obstetrical
services at Hartford Hospital.

216 Eligible Pregnant Women
Identified and Screened
34 Excluded
19 Refused Participation
12 Did Not Intend to BF
3 Moving From Study Area
182 Recruited and Randomized

Peer Counseling
Group
(n = 90)

Control Group
(n = 92)

3 Prenatal Home
Visits

Baseline Data
Collection
and Review
of Medical Records

13 Ineligible:
9 MAD
4 LBW

7 Ineligible:
5 MAD
2 LBW

Daily Perinatal
Assistance

9 Postpartum
Home
Counseling
Visits

Weekly FUP
Phone Interviews
for Month 1 PP

METHODS
14 LFUP

13 LFUP

SETTING
The study was conducted in the greater Hartford area of Connecticut, which is composed of 29 towns and cities.29 This study
was a collaboration between the University of Connecticut, the
Hispanic Health Council, and Hartford Hospital, and was approved by the Institutional Review Boards of each institution.

63 Completed
the Study
at 3 Months PP

Biweekly FUP
Phone Interviews for
Months 2 and 3 PP

72 Completed the
Study at
3 Months PP

Figure 1. Schematic presentation of study design. FUP indicates follow-up;
MAD, missed at delivery or moved from study area; LBW, low birth weight;
LFUP, lost to follow-up; and PP, post partum.

STUDY DESIGN
The study was conducted between January 2003 and July 2004.
Participants were recruited from the waiting areas of the 3 clinic
teams that provide prenatal care to pregnant women at the Women’s Ambulatory Health Services Clinic of Hartford Hospital.
Participants were randomly assigned to either the intervention or control group by the study field coordinator. Recruited
subjects were entered into the database at the end of every week.
The SPSS software for Windows was used to randomly assign
subjects to study groups. Mother-infant dyads in both groups
were followed up through 3 months post partum via phone interviews (Figure 1).

RECRUITMENT AND INCLUSION CRITERIA
The study involved a 3-stage screening of participants. First,
medical records of all pregnant women attending the prenatal
clinic were reviewed on mornings of each of the 4 predetermined days of the week. A list of names of pregnant women
and time of appointment within the day were selected if they
met the following criteria: (1) 18 years or older; (2) gestational age of 32 weeks or younger; (3) healthy; and (4) absence of any medical condition (such as diabetes, hypertension, HIV/AIDS or using illegal drugs) that is likely to impair
successful breastfeeding. Women who met the inclusion criteria for participation based on the medical record review were

subsequently approached by a recruiter to introduce the study.
To qualify for participation at this second stage, the woman
should have been: (1) considering breastfeeding her newborn;
(2) planning to deliver at Hartford Hospital; (3) willing to stay
in the study area for at least 3 months after delivery; (4) living
in a household earning ⬍185% of the federal poverty level; (5)
available to be contacted by telephone; and (6) willing to participate in the study. Women who met the inclusion criteria
and agreed to participate signed a written informed consent and
responded to questions on demographic as well as past breastfeeding practices. The third stage of screening occurred during postpartum hospitalization to ascertain if both the mother
and her infant still qualified for the study. The mother had to
be free of any known medical condition that would prevent her
from successfully exclusively breastfeeding. For the newborn
to be included, he/she had to be: (1) born at term (ⱖ36 weeks
gestation); (2) with normal birth weight (ⱖ2.5 kg); (3) with
no neonatal medical complications requiring treatment in the
neonatal intensive care unit; and (4) with Apgar scores at 1 and
5 minutes greater than or equal to 6.

PEER COUNSELORS
Prior to the start of the study, 2 mothers from the greater Hartford area, who had successfully breastfed a child for no less than
6 months and who had the motivation to help other mothers
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breastfeed their infants, were hired. An international boardcertified lactation consultant trained these women over 2 weeks
using the 40-hour World Health Organization/United Nations
Children’s Fund Breastfeeding Counseling Training Course30
and the Hispanic Health Council Breastfeeding Training
Manual,31 while the EBF component was handled by the study
field coordinator. The training included theory (anatomy and
physiology of the breast and management of breastfeeding), roleplays, and hands-on practice with mother-infant dyads, and communication skills, as well as observing the lactation consultant during routine ward rounds and home visits. The peer
counselors were observed for 2 months by the lactation consultant, who assisted women with breastfeeding problems.

CONTROL PROCEDURES
Hartford Hospital staff are trained to provide lactation education and support to mothers who attend the prenatal clinic and
deliver at the hospital because it is the only hospital certified
by the World Health Organization/United Nations Children’s
Fund as a Baby-Friendly Hospital in the state of Connecticut.
The hospital also provides a breastfeeding warm line that nursing mothers can call 24 hours a day for support and counseling from a staff nurse/lactation consultant during lactation crises after hospital discharge. Women assigned to the control group
(CG) only received conventional breastfeeding education prenatally from the Women’s Ambulatory Health Services clinic
staff. On delivery, they received hands-on breastfeeding assistance and education from the maternity ward nursing staff. If
any of these mothers experienced breastfeeding problems requiring assistance beyond that routinely provided by staff nurses,
the hospital’s lactation consultant on duty was called to assist
the patient. The CG participants were therefore treated similarly to all private paying patients who delivered their babies
at Hartford Hospital.

INTERVENTION PROCEDURES
Women assigned to the peer counseling group (PC) were offered 3 prenatal home visits, 9 postpartum home visits, and daily
in-hospital visits during postpartum hospitalization, from the
assigned peer counselor. This was in addition to the routine
breastfeeding support and education received by the CG. Peer
counselors contacted their clients within a week of assignment to make an appointment for the first prenatal home visit,
which normally occurred between the first and second week
after enrollment. The second prenatal home visit was scheduled during the first prenatal home visit and occurred before
the 36th week, and the third occurred on the 36th week. During these 3 prenatal home visits, the peer counselor reviewed
the benefits and reasons for EBF, avoidance of the use of feeding bottles and pacifiers, and tested for inverted nipples. They
also reviewed behaviors that impede early initiation and successful breastfeeding and explained why EBF babies do not need
water during the first 6 months of life, infant cues for readiness to breastfeed, and proper latch-on technique or positioning. If the woman had a video cassette recorder she was provided with an opportunity to watch a breastfeeding video. The
entire family was encouraged to participate in the education,
especially the principal person expected to support the woman
after delivery.
The assigned peer counselor also visited the mother-infant
pair at least once a day starting within 24 hours after delivery
and continued for as long as the dyad remained hospitalized.
The 9 postpartum home visits were planned as follows: 3 in
the first week post partum, 2 in the second week, and 1 per
week from weeks 3 to 6 to provide hands-on breastfeeding sup-

port and counseling according to the mother’s needs. The mothers in the PC had both the beeper and cell phone numbers of
the peer counselor to be contacted during lactation crises occurring between scheduled home visits. The content of the postpartum home visits and any phone counseling were based on
the specific needs for breastfeeding education and support of
the mother-infant pair.

DATA COLLECTION
A bilingual and bicultural research staff member conducted the
interviews for data collection with support from the study field
coordinator whenever she was not available. Baseline screening
data at the time of recruitment consisted of demographic characteristics, pregnancy intentions, parity, previous breastfeeding
experience, intended breastfeeding and EBF duration, and eligibility for the Special Supplemental Nutrition Program for
Women, Infants, and Children, and the Food Stamp Program.
A second interview and review of medical records occurred
during the postpartum hospitalization. Information was obtained on prenatal peer counseling received, breastfeeding class
attendance, use of breastmilk substitutes, and partner’s level of
breastfeeding support. Medical records provided information on
duration of labor, anesthesia use, delivery method, maternal and
infant anthropometry, gestational age and Apgar scores.
For the follow up, participants were interviewed weekly during the first month and biweekly during the second and third
months via the phone, to collect data on infant feeding practices, breastfeeding difficulties, social support system, and onset of lactation (assessed during the first week post partum).
Infant morbidity was assessed based on the presence or absence of diarrhea and ear infection. Diarrhea was defined as the
infant having 3 or more watery stools within the 24 hours preceding the survey. Information was also obtained on lactational amenorrhea status, assessed by the presence or absence
of menses reported by the subject during the biweekly data collection. Blood spotting within the first 2 months post partum
was classified as false bleeding.32 Mothers who never experienced any bleeding between the second and third months post
partum were categorized as being amenorrheic. Exclusive breastfeeding was defined using “24-hour” recall (For the past 24
hours, did your baby receive any other food besides breastmilk?), “previous week” recall (Over the past week, how did
you feed your baby?), and the “ever given” recall (Did the infant receive any foods other than breastmilk since birth?). All
questionnaires used for data collection had previously been tested
and used in this community28 but modified to include specific
questions on EBF.
To determine peer counseling coverage across time, the number of home counseling visits made was self reported by the
study participants in the weekly and biweekly interviews.

DATA ENTRY AND STATISTICAL ANALYSES
Statistical software SPSS 12.0 (SPSS Inc, Chicago, Ill) was used
for data entry and all analyses. The key dependent variable for
these analyses was EBF status at hospital discharge, 1, 2, and 3
months post partum using the “previous 24 hours,” the “previous week,” and at 3 months the “ever given” recall definitions. We used 2 analysis to test if there were significant differences between groups in sociodemographic and biomedical
factors. This test was also used to compare the following outcomes between the groups and across time: EBF and any breastfeeding, onset of lactation, lactational amenorrhea, and infant
morbidity. Analysis of variance was used to determine betweengroup differences in gestational age at delivery, infant birth
weight and birth length, as well as Apgar scores. Because of the
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Table 1. Baseline Sociodemographic and
Biomedical Characteristics of 135 Women

70
60

No. (%)
PC

Maternal age, y
⬍20
20-30
ⱖ30
Marital status
Married/cohabiting
Single
Race/ethnicity
Hispanic
Black
Caucasian
Other
Highest level of education
⬍High school
High school graduate
⬎High school
Preferred language
English
Spanish
Both English and Spanish
Parity
Primiparous
Multiparous
Pregnancy intention
Surprise
Wanted later
Previous BF experience*
Planned BF duration, mo
⬍6
6-12
⬎12
Employment status
Full-time
Part-time
Unemployed
WIC participation
Mean ± SD birth weight, kg
Mean ± SD birth length, cm
Mean ± SD onset of lactation, d

PC
CG

50

CG

6 (9.5)
43 (68.3)
14 (22.2)

12 (16.7)
48 (66.7)
12 (16.7)

25 (39.7)
38 (60.3)

19 (26.4)
53 (73.6)

51 (81.0)
9 (14.3)
1 (1.6)
2 (3.1)

46 (63.9)
15 (20.8)
9 (12.5)
2 (2.8)

20 (31.8)
23 (36.4)
20 (31.8)

27 (37.5)
22 (30.6)
23 (31.9)

26 (41.3)
32 (50.8)
5 (7.9)

50 (69.4)
20 (27.8)
2 (2.8)

35 (55.6)
28 (44.4)

35 (48.6)
37 (51.4)

46 (73.0)
19 (30.2)
25 (89.3)

61 (84.7)
39 (54.2)
29 (78.4)

10 (20.4)
37 (75.5)
2 (4.1)

24 (46.2)
26 (50.0)
2 (3.8)

7 (11.1)
15 (23.8)
41 (65.1)
58 (92.1)
3.39 ± 0.43
50.44 ± 2.12
3.59 ± 1.60

7 (9.7)
21 (29.2)
44 (61.1)
64 (88.9)
3.46 ± 0.46
51.32 ± 2.31
3.29 ± 1.44

40

EBF, %

Characteristics

RP, 1.32;
95% CI,
0.95-1.84

RP, 3.89;
95% CI,
1.52-9.90

30

RP, 17.24;
95% CI,
2.33-125.84

RP, 14.93;
95% CI,
2.00-111.84

20
10

Abbreviations: BF, breastfeeding; CG, control group; PC, peer counseling
group; WIC, Special Supplemental Nutrition Program for Women, Infants,
and Children.
*Among multiparae.

lack of association of EBF with the variables unequally distributed between the groups at baseline (preferred language of interview, planned pregnancy, intended duration of breastfeeding, and infant birth length), we report bivariate results. Analyses
were completed on an intention to treat basis. Results are expressed as relative risk (RR) of nonexclusive breastfeeding of
mothers in the PC in relationship to mothers in the CG, and
considered significant if the 95% confidence interval (CI) excludes unity.
RESULTS

SAMPLE CHARACTERISTICS
Of the 182 mothers who gave their consent to be enrolled into the study prenatally, 162 were eligible at de-

0
At Hospital
Discharge

1 mo

2 mo

3 mo

Time

Figure 2. Relative probability (RP) of exclusive breastfeeding since birth of
intervention group relative to control group. CI indicates confidence interval;
CG, control group; EBF, exclusive breastfeeding; PC, peer counseling group;
RP, relative probability.

livery; of these eligible women, 135 successfully completed the 3-month follow-up of the intervention,
representing an attrition rate of 16.7% (Figure 1). There
were no significant differences in the baseline characteristics between respondents excluded from the final analysis and those who completed the 3-month follow-up (data
not shown).
Table 1 shows the participant characteristics in both
groups. With the exception of preferred language of interview, pregnancy intentions, planned breastfeeding duration, and infant birth length, there were no significant
between-group differences in sociodemographic characteristics at baseline (Table 1). The majority of respondents in both groups were between 20 and 30 years old
at delivery, and most of them were single or unmarried
(Table 1). Over two thirds of mothers in both groups
hadno more than a high school education and were unemployed at baseline. Past breastfeeding experience was
similar in both groups (Table 1).
COUNSELING COVERAGE
Coverage by the peer counselors ranged from 56 (88.9%)
of 63 for the prenatal home visits to 40 (63.5%) of 63 at
week 6 post partum. The average total duration of the
prenatal home visits and in-hospital visits was 2.6±1.9
hours and 2.2±2.0 hours, respectively. Approximately
3% of mothers in the CG reported having received breastfeeding counseling from the existing hospital’s peer counseling service during postpartum hospitalization at the
maternity ward. Four mothers in the PC declined to see
the study peer counselor.
IMPACT OF INTERVENTION
At hospital discharge, 17 (24%) of 72 mothers in the CG
compared with 6 (9%) of 63 in the PC had not initiated
breastfeeding (RR = 2.48; 95% CI, 1.04-5.90), with the
number of nonexclusive breastfeeding being 40 (56%)
out of 72 and 26 (41%) out of 63 (RR=1.35; 95% CI, 0.941.93), respectively. There was no significant difference
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Table 2. Group Incidence and Relative Risk of Nonexclusive Breastfeeding Across Time
Previous 24 Hours’ Recall EBF Definition

1 mo
2 mo
3 mo

Previous Week’s Recall EBF Definition

Since Birth Recall EBF Definition

CG (%)

PC (%)

RR (95% CI)

CG (%)

PC (%)

RR (95% CI)

CG (%)

PC (%)

RR (95% CI)

66/72 (91.7)
69/72 (95.8)
70/72 (97.2)

41/63 (65.1)
45/63 (71.4)
46/63 (73.0)

1.41 (1.16-1.71)
1.34 (1.14-1.58)
1.33 (1.14-1.56)

66/72 (91.7)
69/72 (95.8)
70/72 (97.2)

42/63 (66.7)
47/63 (74.6)
47/63 (74.6)

1.38 (1.14-1.66)
1.29 (1.10-1.50)
1.30 (1.12-1.51)

67/72 (93.1)
71/72 (98.6)
71/72 (98.6)

46/63 (73.0)
48/63 (76.2)
50/63 (79.4)

1.27 (1.08-1.50)
1.29 (1.12-1.49)
1.24 (1.09-1.41)

Abbreviations: CG, control group; CI, confidence interval; EBF, exclusive breastfeeding; PC, peer counseling group; RR, relative risk.

between the control and intervention groups in the rate
of not breastfeeding at 3 months (46 [63.9%] of 72 vs
32 [50.8%] of 63; RR = 1.26; 95% CI, 0.93-1.70).
Mothers in the PC were 15 times more likely than their
CG counterparts to have EBF throughout the study
(Figure 2). The rate of nonexclusive breastfeeding in
the CG was significantly higher compared with the PC
at months 1, 2, and 3, respectively, using the “previous
24 hours” or the “previous week” recall definitions. At
3 months post partum, 71 (98.6%) of 72 mothers were
not exclusively breastfeeding their infants since birth in
the CG compared with 50 (79.4%) of 63 in the PC
(RR=1.24; 95% CI, 1.09-1.41) (Table 2). Mothers in
the CG were more likely than those in the PC to have
their menses return at 3 months post partum (48 [66.7%]
of 72 vs 30 [47.6%] of 63; RR = 1.4; 95% CI, 1.03-1.90).
Risk of experiencing 1 or more diarrhea episodes during the study was higher in CG infants than their PC counterparts (27 [37.5%] of 72 vs 11 [17.5%] of 63; RR=2.15;
95% CI, 1.16-3.97).
COMMENT

Findings from this study indicate that the use of trained
community-based peer counselors, within the context of
a Baby Friendly Hospital, is a very efficacious approach
to promote EBF in the United States.
Results from our study show that EBF rates across time
were significantly and substantially higher in the intervention group. Furthermore, these findings held irrespective of which EBF definition was used. Our results
are in agreement with similar randomized, controlled trials
conducted in other countries.23-27 The only 2 randomized studies conducted in the United States using a peer
counseling approach to promote breastfeeding did not
focus on EBF. The study by Pugh et al33 used a team of a
community health nurse and a peer counselor to provide breastfeeding support to the intervention group in
addition to routine care. The authors reported higher rates
of any breastfeeding at 3 and 6 months among the intervention than the control group, but there was no significant effect on EBF. The other study by Chapman et al28
also reported increased breastfeeding incidence among
low-income mothers who received peer counselor support compared with their control counterparts, but there
was no impact on EBF. The rate of breastfeeding initiation found in this study is similar to that found by Chapman et al28 in their study evaluating the effectiveness of
a peer counseling program in the target community. The
lack of significance in the rates of EBF reported by Chap-

man et al28 could be attributed to the content and lower
intensity of their peer counseling support as the focus
was to promote any breastfeeding. The EBF rates seen
in our study are further validated by the significantly
higher proportion of lactational amenorrhea at 3 months
post partum reported among mothers in the PC compared with mothers in the CG as well as decreased infant diarrhea incidence.
One limitation of this randomized study is that it was
not a double-blind study and the interviewer knew the
study hypotheses. However, steps were taken to prevent interviewer bias by asking questions regarding peer
counselor contact at the very end of each follow-up interview session. The attrition rate in this study was not
excessive (16.7%) but could have resulted in attrition bias
even though the characteristics of dropouts was similar
to those completing the follow-up.
In conclusion, our results show that breastfeeding peer
counseling is a highly efficacious method for promoting
EBF among inner-city women in the United States. This
is remarkable as the community studied is known for its
exceedingly low rates of EBF and strong preference toward feeding formula even if they choose to breastfeed
their infants.28,34 We have shown in this study the great
potential of promoting EBF among low-income women
through peer counseling in the United States. However,
further studies are needed to determine the costeffectiveness of EBF peer counseling in this country.
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