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Intoduction
The recent interest in maternityward

practices demonstrated by international
health agencies' is justified. Rooming-in
can have a beneficial impact on the health
of the newborn,2-4 and, as this review will
show, there are strong reasons to believe
that beneficial infant feeding policies in
the maternity ward can contribute to
lactation success. In 1989, the World
Health Organization (WHO), in conjunc-
tion with the United Nations Children's
Fund (UNICEF),1 made several recom-
mendations to promote breast-feeding in
institutions that provide maternity serv-
ices. These recommendations included
rooming-in throughout the hospital stay,
breast-feeding on demand, early initiation
of breast-feeding, breast-feeding guidance
by health personnel, and avoidance of
supplementary fluids. Given the high
number ofbirths attended in clinics or hos-
pitals worldwide,4,5 an in-depth assess-
ment of the impact of such policies is
worthwhile.

In 1980, Winikoff and Baer6 con-
cluded that maternity ward policies simi-
lar to those advocated by WHO and
UNICEF could have a positive impact on
breast-feeding. However, they did not
fully address the methodological limita-
tions of the studies included in their re-
view. Although Margen et al.7 recognized
that the majority of such studies did not
account for confounders, they too con-
cluded that lactation performance can be
improved by encouraging mother-infant
contact, providing breast-feeding infor-
mation, and restricting bottle-feeding.
Their conclusion may have been prema-
ture, however, since the only published
study8'9 on which they based their conclu-
sion regarding long-term effects had seri-
ous methodological limitations.10

Bernard-Bonnin et al.'112 integrated
the results of nine studies and used meta-
analysis to test the effects of four different
maternity ward policies on breast-feeding
success. The authors concluded that lac-
tation successwas improved byboth early
mother-infant contact and breast-feeding
support by health personnel with phone
follow-up, but that in-hospital formula
supplementation and breast-feeding sup-
port without phone follow-up had no sig-
nificant impact. Their review did not con-
sider policies such as discharge packs,
rooming-in, and breast-feeding on de-
mand, and it did not include any studies in
developing countries.

Considering the limitations of these
previous reviews, it is worthwhile to re-
examine this issue. The intent of our re-
view is to examine the plausibility of a
causal relationship between maternity
ward practices and lactation success, us-
ing the procedures ofmeta-analysis when-
ever possible.

Methuds
This review is restricted to articles

on the relationship between maternity
ward practices and lactation success pub-
lished in English or Spanish between 1951
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and 1991. Studies were located with
MEDLINE, from our personal files, and
by contacting researchers working in this
field.

The initial screening criterion was
that the studies should involve random-
ized trials or quasi-experimental designs.
Ofthe 65 studies thatwere identified,89 3-76
35 met this criterion. Next, those studies
with questionable internal validity (i.e.,
those that contained between-group so-
cioeconomic differences [two studies],2A
self-selection of participants,16,22,35 as-
signment to group based on physician's
wishes,20 and exceedinghy high and un-
evenly distnbuted attrition rates63 were
eliminated. Also eliminated were those
studies that did not provide enough infor-
mation for their internal validity to be
determined (i.e., they had unreported at-
trition,40, poorly documented method-
ology,21,37 or were unpublished brief
communications39'71). Studies based on

planned (vs practiced) breast-feeding be-
havior4M or confounded by birth method
(vaginal vs c-section)5 or postdischarge
breast-feeding interventionsW68' were also
excluded. In total, 12 out of 28 random-
ized studies and 5 out of 7 quasi-experi-
mental studies were subsequently ex-
cluded.

Whenever possible, meta-analysis77
was used to pool and interpret results
across studies.

Reml
The studies were grouped according

to several of the policies in the WHO/
UNICEF recommendations. The catego-
ries are commercial discharge packs,
rooming-in and breast-feeding guidance,
early maternal-infant contact, breast-feed-
ing on demand, and in-hospital formula
supplementation.

Conmercial Discharge Packs
Foilowing the 1981 WHO code for

the marketing ofbreast milk substitutes,78
five clinical trials were conducted in de-
veloped countries27-31 and one in a devel-
oping nation32 to test the effects of com-
mercial discharge packs on lactation
success (Table 1). Sample size ranged
from 87 to 406 subjects. All the studies
were conducted in urban areas, but there
were differences between studies in the
ethnic and socioeconomic characteristics
of subjects.

In all studies, women were randomly
assigned either to a group that received
commercial discharge packs or to a con-
trol group. In half of the studies,29-31
women in the control group received a
research discharge pack (i.e., a pack with
breast-feeding promotion materials); in
the remaining three studies,27,2832 there
was no intervention for controls. The con-
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tent of the discharge packs is described in
Table 1. We used meta-analysis7 to ex-
amine the effect of commercial discharge
packs on (1) any breast-feeding at 1
month, (2) full breast-feeding (i.e., breast
milk as the only source of milk) at 1
month, and (3) any breast-feeding at 4
months. The results (Table 2, Figure 1)
indicate that the distribution of commer-
cial discharge packs had a detrimental ef-
fect (P < .05) on full breast-feeding at 1
month and on any breast-feeding at 4
months, and a marginal effect on any
breast-feeding at 1 month.

The study conducted by Guthrie et
al.32 was the only one carried out in a de-
veloping country. Initially, the authors
collected data for 8 months postpartum
from poorwomen delivering in two public
hospitals (hospitals A [n = 134] and B
[n = 79]) in the Philippines. In each hos-
pital, womenwere randomly assigned to a
group receiving a free can of formula at
hospital discharge or to a control group
not given formula. In hospitalA there was
a trend toward lower breast-feeding rates
among formula recipients, but in hospital
B formula recipients tended to be more
likely to breast-feed. However, the results
from hospital B do not warrant conclusive
inferences since the experimental group
wasvery small (only 17 subjects at the end
of the study). The authors "replicated"
their original study in a third hospital and
concluded that formula recipients were
not less likely to breast-feed than controls.
However, these womenwere followed for
only 2 months rather than for 8 months.

We reanalyzed the data from hospital
A using survival analysis79 (instead of the
chi-square analyses at different time
points conducted in the original paper) and
found that women who received the free
can of formula were less likely to breast-
feed (P < .05, one tail) during the first 8
months after delivery (Figure 2). This sug-
gests that commercial discharge packs can
have a negative impact on the lactation
success of women in developing coun-
tries.

Another study that deserves further
discussion is that of Bergevin et al.,27who
documented that the negative impact of
commercial discharge packs is more pro-
nounced among vulnerable subgroups
(e.g., primiparae, mothers with less edu-
cation, and mothers who were ill after de-
livery). Evans et al.2s could not replicate
these findings; however, the sample sizes
of the subgroups in their study were very
small.

To summarize, commercial dis-
charge packs are linked to poor lactation
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success, particularly among vulnerable
subgroups such as primiparae and poor

women in developing countries.

Rooming-In and Breast-Feeding
Guidance

Only two studies that examined
rooming-in and breast-feeding guid-
ance33,34 met our inclusion criteria. Since
one of these two studies evaluated both
rooming-in and breast-feeding guidance,
these policies are discussed jointly in this
section.

Lactation success of low-income
primiparous women was studied in Man-
agua, Nicaragua.34 During the first 3
months of recruitment, mothers were ran-

domly assigned to one of two groups: (1)
complete maternal/infant separation
throughout hospitalization with little or no
breast-feeding promotion (n = 123), or (2)
45 minutes of maternaVinfant contact im-
mediately afterbirth followedby complete
separation until discharge (n = 136).
Women in the latter group received
breast-feeding promotional messages.

During the fourth and last month of re-

cruitment, all eligible subjects were as-

signed to total rooming-in and to receive
breast-feeding promotional messages
(n = 116). Mothers and interviewerswere
blind to the study's hypotheses.

Groups were similar in several socio-
economic and demographic characteris-
tics but differed in birthweight and obstet-

ric procedures. None of the variables that
differedwas associated with lactation per-

formance. At 1 week, the total rooming-in
plus breast-feeding promotion group had a

higher incidence (P < .05) of exclusive
(63% vs 32%) and of any breast-feeding
(93% vs 82%) when compared with the
complete separation group. At 4 months,
the differences between groups were not
significant, but when the complete sepa-

ration and the early contact plus breast-
feeding promotion groups were com-

bined, their breast-feeding rate at 4
months was lower (P < .05) than that of
the total rooming-in plus breast-feeding
promotion group (39% vs 50%). Thus,
rooming-in accompanied by breast-feed-
ing promotional messages had a positive
impact on short- and longer-term breast-
feeding success. However, this conclu-
sion is tentative since, as recognized by
the authors, the groups were not all ran-

domly assigned, and between-group dif-
ferences at baselinewere identified. Itwas
not possible to examine the effect ofroom-
ing-in by itself since breast-feeding mes-

sages were also provided to the total
rooming-m group.

Perez-Escamilla et al. conducted a

study33 among 165 low-income urban Mex-
icanwomenwho planned to partially or ex-

clusively breast-feed. Women delivered in
two different public hospitals. In one, in-
fants were kept in a nursery (n = 58) and
their diets were routinely supplemented

with formula. In the other, rooning-rn was
the policyandformula supplementationwas
not allowed; in this hospital, women were
randomly assigned to a group that received
individual breast-feeding guidance during
the hospital stay (n = 53) or to a control
group in which normal routines were fol-
lowed (n = 54). The groups were very sim-
ilar in demographic and socioeconomic
characteristics, prenatal care, breast-feed-
ing motivation, previous breast-feeding ex-
posure, matemal and infant anthropometry,
and infant gender. None ofthewomen men-
tioned infant feeding policies as a reason for
choosing to deliver in a particular hospital.

Among primiparae, rooming-in (vs
nursery) was associated with higher rates
of full breast-feeding in the shorter but not
in the longer term, whereas rooming-in plus
breast-feeding guidance was associated
with higher full breast-feeding rates
throughout the 4-month study. These re-
sults suggest that rooming-in might not
have a long-term effect unless it is accom-
panied by breast-feeding guidance. Room-
ing-in did not have any impact on lactation
performance of multiparae. The quasi-ex-
perimental nature of this part of the study
precludes causal inferences. However, the
similarities in characteristics of the groups
at baseline lend strength to the conclu-
sions.

Among primiparae in the rooming-in
hospital, the rate of decline in breast-
feeding was significantly faster among
those women who were only rooming-in
than among those women who were
rooming-in and receiving breast-feeding
guidance. No significant differences be-
tween groups were found among multi-
parae. Because this part of the study
included random assignment, it was con-
cluded that the better lactation perfor-
mance observed among primiparae in the
rooming-in plus breast-feeding guidance
group was indeed a result of the breast-
feeding guidance intervention.

To summarize, the two studies that
met our inclusion criteria suggest that both
rooming-in and breast-feeding guidance in
a rooming-in context can have a positive
impact on lactation success among primi-
parae.

Early Matenal-Infant Contact
The handling of the newbom in most

maternity wards involves routine proce-
dures that cause matemal/infant separa-
tion soon after delivery. This separation
may last a few (2 to 4) hours inwards with
rooming-in or might continue until hospi-
tal discharge in wards with separate nurs-
eries.4,7
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Based on our initial screening citeria
(i.e., randomized trials or quasi-experi-
mental designs), we reviewed 14 stud-
ies13 17'244(3 sudies),z2,34,35-40 on the effect of
early contact on lactation success. Six of
these studies were subsequently exclud-
ed2A(2 sufies),35,37,39,40; three of these35.37,39
reported a positive impact of early contact
on postpartum breast-feeding success
whereas three24A40 did not. Ofthe eight con-
trolled trials that will be discussed, one13
did not include a follow-up and therefore
was not included in the meta-analysis. All
except one of the trials in the meta-analy-
sis25 (Table 3) included only primiparae;
three24,25 34were conducted in developing
countries. Sample sizes ranged from 30 to
259. In all studies, women were randomly
assigned to an "early contact" or a control
group. In general, early contactmeant that
mother and newborn were allowed to
have skin-to-skin contact beginning up to
39 minutes after delivery and lasting 10 to
45 minutes. In three studies,22,34_ moth-

ers were encouraged to breast-feed during
the period of early contact; there is no
information on this issue in the remainder
of the studies. It was reported that part-
ners of the women were allowed to be
present during early contact in three stud-
ies.=36,38 In four studies,2A'-534-38 the in-
fants were separated from their mothers
after early contact and reunited later
(within 9 to 24 hours, or at discharge). In
the remaining studies, it is not clear if the
newborns remained with their mothers af-
ter early contact.

Meta-analysis indicated that early
contact had a beneficial effect (P < .05)
on the likelihood of breast-feeding at 2 to
3 months among primiparae (Table 4, Fig-
ure 3). However, these results should be
interpreted with caution for two reasons.
First, the effect size across studies was
heterogeneous. This was mainly due to
the study conducted in Nicaragua,34
which found very similar breast-feeding
rates among early and delayed contact

groups. Second, it may not be possible to
attribute improved breast-feeding rates di-
rectly to early contact since several stud-
ies also included breast-feeding guidance
by health personnel or the presence of the
father during early contact.

Woolridge et al.13 conducted a clinical
trial in Thailand to study the effect of early
contact on the onset of milk production.
Twelve dyads (i.e., mother-infant pairs)
were randomly assigned to the comparison
group, which included infants placed in a
separate nursery and given water but not
formula. About 24 hours after delivety, the
newborns were returned to their mothers,
who bedded-in throughout the hospital
stay. Thirteen dyads were assigned to the
early contact group, inwhich the newborns
were brought to their mothers, fasted 2 to
4 hours after delivery, and remained with
their mothers thereafter. The onset of milk
productionwas assessed by testweighing a
single feed each day on days 2 to 5 post-
partum.
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Thegroupswere similar inbirthweight,
parity, infant gender, and time of day at
which milk intake was estinated on day 5.
Therewas a difference of21.5 hours inmean
age at first contact and of22.4hours inmean

age at first breast-feeding episode between
the early contact and comparison groups,
but there were no si nt differences in
mlkproduction. However, the authors cau-

tion that the external validity of their find-
ingsmaybe linited since the studywas con-
ducted in a traditional society where the
infants not only roomed-in but also bed-
ded-in with their mothers. They also ac-

knowledge that the effect of contact within
the first 1 to 2 hours after delivery on the
initiation of lactation was not studied.

Results presented in this section sug-

gest that early maternal-infant contact
might have a beneficial effect on lactation
performance. However, to confirm this
finding, additional studies with more rig-
orous methodology are needed.

Breast-Feeding on Demand
Three experimental studies'7,18,42 ex-

amined the impact ofbreast-feedingon de-
mand.

Salariya et al.17 studied the effect of
both the timing of initiation of breast-
feeding and the frequency of nursing dur-
ing the hospital stay on the lactation suc-
cess of 111 primiparous women. Women
were stratified according to age and social
class and were randomly assigned to fol-
low one of four sets of feeding instruc-
tions: (1) 2E = early initiation (within 10
minutes after delivery), followed by nurs-
ing every 2 hours (n = 29); (2) 4E = early
initiation, then nursing every 4 hours
(n = 27); (3) 2L = later initiation (4 to 6
hours after delivery), followed by nursing
every 2 hours (n = 27); and (4) 4L = later
initiation, then nursing every 4 hours
(n = 28). A questionnaire was mailed at 6
weeks, 12 weeks, and 18 months after de-
livery to assess infant feeding practices.

At 48 hours, the motherswho breast-
fed every 2 hours (2E and 2L) were more
likely to report onset of milk production
than those who fed every 4 hours (4E and
4L) (54% vs 18%). Compared with infants
fed every4 hours, significantly fewer new-
borns fed every 2 hours required supple-
mentary formula feeding (28% vs 9%).
Median breast-feeding duration was long-
est in group 2E (182 days), followed by4E
(140 days), 2L (112 days), and 4L (77
days). It was concluded that both early
initiation and increased frequency of
breast-feeding improved lactation suc-
cess. However, these results should be
interpreted with caution because compli-
ance by the mothers and blindness of in-
terviewers to group assignment were not
documented, the methodology used to
evaluate the onset of milk production was
not described, and no statistical tests com-
paring the median breast-feeding dura-
tions were reported.

De Carvalho et al.18 conducted a
study in the United States to investigate
the effects of frequent and unrestricted
breast-feeding on infants' milk intake and
growth during the first month. Mothers
delivering in July and August were told to
feed their infants following the 3- to 4-hour
hospital schedule (control group). Moth-
ers delivering during September and Oc-
tober were encouraged to nurse on de-
mand (experimental group). Breast-
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feeding began within 6 hours after
delivery. During the first 14 days, mothers
recorded each breast-feeding. Milk intake
was measured by test weighing on days 15
and 35. Initially, there were 47 control
subjects and 28 experimental subjects.
The dropout rates at 1 month were 66%
and 57%, respectively.

Maternal age and parity were similar
between groups, but mean birthweight
was 478 g higher in the experimental
group. Nursing frequency during the first
14 days was significantly higher in the ex-
perimental than in the control group
(9.9 ± 1.9 vs 7.3 ± 1.4), but total nursing
durationwas siilar (135vs 138 min/24 h).
Infants in the experimental group con-
sumed significantly more milk on day 15
(725 vs 502 mL/24 h) and had gained sig-
nificantly more weight since birth (561 vs
347 g) than those in the control group. At
35 days, nursing frequency was still sig-
nificantly higher in the experimental group
(9.8 ± 2.4 vs 6.8 ± 1.2), but the differ-
ence in total nursing duration was again
not signifcant (177vs 152 min/24 h). Infant
milk intake on day 35 was marginally
higher (P = .08) in the experimental group
(841 vs 681 mL24 h).

The authors concluded that frequent
and unrestricted breast-feeding increases
early milk production and infant weight
gain. However, the between-group differ-
ence in birthweight is a potentially impor-
tant confounding variable. Previous work
by the same authors41 indicated that birth-
weight was positively associated with
nursing frequency and duration at 2
weeks, and others have shown that birth-
weight is correlated with breast milk in-
take.80 In addition, the dropout rates were
high and unevenly distributed across
groups, and the potential self-selection
bias caused by this was not assessed.

Illingworth et al.42 conducted a study
to determine the effect of in-hospital nurs-
ing on demand on the lactation perfor-
mance of241 mothers in Great Britain. All
infants roomed with their mothers and in
the first 2 days were breast-fed every 6
hours. On the third day, infants on one
floor were fed every 4 hours (n = 106)
while those on another floor were fed on
demand (n = 131).

There were no significant between-
group differences in parity or length of
hospital stay. On the ninth day, signifi-
cantly more newborns in the on-demand
group had regained their birthweight as
compared with the group fed on schedule
(49% vs 36%). At 1 month, signiantly
more infants in the on-demand groupwere
fuly breast-fed (80%o vs 64%). Moreover,

significantly fewer mothers in that group
had experienced sore nipples (13% vs
27%) or breast engorgement (17% vs
34%). Despite the intervention, therewere
no signifcant between-group differences
in nursing frequency during the firstweek.
However, it must be noted that nursing
frequency for the group fed on schedule
was assumed to be the six feedings that
were scheduled.

In this study it is not known if the
nurses, follow-up interviewers, and moth-
ers were blind to the main goals of the
study, and the assumption about group
equivalencewas based on two parameters
only.

Although the three studies reviewed
above all indicated a signiicant relation-
ship between advice to breast-feed on de-
mand and lactation success, serious meth-
odological problems preclude any
definitive conclusions.

In-Hospital Fonmuda
Supplentration

The practice of supplementing in-
fants' diets with fornula in the maternity
ward is still pervasive. Only one study on
this issue met our inclusion criteria.

Gray-Donald et al.43 conducted a
clinical trial in Montreal, Canada, to study
the effect of in-hospital formula supple-
mentation on the duration of breast-feed-
ing. Subjects were assigned, based on
bedspace availability, to one of two simi-
lar but separate matemity wards. In the
formula supplementation group, the usual
hospital routine was foliowed: all infants
were given formula at 2 AM unless the
mothers requested otherwise. Glucose
water feedings were not restricted. The
usual postpartum stay was 4 days. In the
restricted formula nursery, mothers were
routinely awakened at 2 AM to breast-
feed; their infants were not supplemented
with formula unless the mother requested
it. Women were interviewed at 9 weeks
postpartum by an interviewer blind to
group assignment. Breast-feedingwas de-
fined as no more than one bottle-feeding
per day.

The restricted formula (n = 388) and
formula supplementation (n = 393) grous
were very similar in birthweight and in
socioeconomic and demographic charac-
teristics. The percentage of infants unsup-
plemented in the hospitalwas significantly
lower in the restricted formula than in the
formula supplementation group (15% vs

63%), but the percentage receiving glu-
cose waterwas similar. The percentage of
mothers breast-feeding was very similar
between groups at both 4 (71% vs 68%)

and 9 weeks (55% vs 54%). No significant
differences were observed even after re-
analyzing the data using various breast-
feeding definitions and within vulnerable
subgroups.

The authors caution against general-
izing from their findings. In-hospital sup-
plementation was only 48 mL of formula
per day. This contrasts sharply with the
much higher amount of supplementation
that has been reported in maternity wards
in developing countries.7

Conclsions
This review presents strong evidence

that several of the infant feeding policies
recommended by WHO and UNICEF
(i.e., discontinuation of commercial dis-
charge packs, rooming-in, and breast-
feeding guidance) can have a positive im-
pact on lactation success. On the other
hand, it also shows that the impact ofother
maternity ward policies (i.e., breast-feed-
ing on demand) could not be properly
evaluated because of serious methodolog-
ical problems in the studies. Although our
analysis suggests that early mother-infant
contact might be related to lactation suc-
cess, the meta-analysis was not easily in-
terpretable due to study heterogeneity.
Further clinical trials that control for con-
founders, such as husband's presence and
breast-feeding guidance by health person-
nel, are required to confirm this relation-
ship. The lack of effect of in-hospital
formula supplementation on lactation per-
formance of Canadian women43 does not
preclude the possibility that this practice
has a negative impact on breast-feeding in
settings where much higher levels of for-
mula supplementation are common.7 The
potential differential impact of breast-
feeding promotion efforts within vulnera-
ble subgroups (e.g., low-income women
and primiparae) deserves further consid-
eration.

This review was restricted to infant
feeding policies in maternity wards; we
know almost nothing about the potential
synergistic effect that these policies might
have when combined with prenatal and
postnatal breast-feeding interventions. It
is important to fill in these gaps in knowl-
edge in order to tailor cost-effective inter-
ventions whose aim is to increase the
chances of lactation success and ulti-
mately improve infant health. 0
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