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EVIDENCE FOR THE 
TEN STEPS TO SUCCESSFUL BREASTFEEDING 

INTRODUCTION

The “Ten Steps to Successful Breastfeeding” are the foundation of the WHO/UNICEF Baby 
Friendly Hospital Initiative (BFHI). They summarize the maternity practices necessary to 
support breastfeeding. The purpose of this document is to review the evidence for the efficacy 
of the ‘Ten Steps’, and to provide a tool for both advocacy and education. It is hoped that 
policies and practices in future will be based on research rather than on conjecture and custom 
(Inch & Garforth, 1989). 

There are a number of papers which present the rationale for some or all of the ‘Ten Steps’ 
(Perez-Escamilla et al, 1994; Saadeh & Akré, 1996) but there remains a need for a 
comprehensive and critical review of available evidence. 

The BFHI was developed to promote implementation of the second operational target of the 
Innocenti Declaration: 

Ensure that every facility providing maternity services fully practises all ten of the Ten Steps to Successful 
Breastfeeding set out in the joint WHO/UNICEF statement ‘Protecting, promoting and supporting breast-
feeding: the special role of maternity services’,

and aspects relevant to health facilities of the third operational target: 

Take action to give effect to the principles and aim of all Articles of the International Code of Marketing of 
Breast-milk Substitutes and subsequent relevant World Health Assembly [WHA] resolutions in their entirety. 

The Innocenti Declaration was adopted by the Forty-fifth World Health Assembly in May 1992 
in Resolution WHA 45.34. 

The BFHI addresses a major factor which has contributed to the erosion of breastfeeding - that 
is, health care practices which interfere with breastfeeding. Until practices improve, attempts to 
promote breastfeeding outside the health service will be impeded. Although inappropriate 
maternity care cannot be held solely responsible for low exclusive breastfeeding rates, 
appropriate care may be a prerequisite for raising them. 

Many other factors affect how women feed their infants and the length of time for which they 
breasfeed. These have been extensively reviewed by Popkin et al (1983), Forman (1984), 
Simopoulos & Grave (1984), Koktürk & Zetterström (1989), Wilmoth & Elder (1995), and 
include: 1) living environment (urban or rural), 2) socioeconomic status, 3) maternal education 
(Forman, 1984), 4) the woman’s employment situation, and 5) commercial pressures, and 
knowledge and availability of breastmilk substitutes (Huffman, 1984). Sociocultural factors 
also determine beliefs and attitudes, as well as practices, related to breastfeeding. A woman’s 
decision about infant feeding may be influenced by the perceived or actual attitudes of the 
child’s father (Freed, Fraley & Schanler, 1993), other family members, and friends; and the 
amount of support she may have to carry her decision through. 
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The factors which affect breastfeeding rates are not only many and complex, but they operate 
differently in different situations. For example, the influence of a child’s father may depend on 
the extent to which in that society a woman’s male partner has control over her body; maternal 
education has been associated with higher breastfeeding rates in industrialized countries and 
with lower rates in developing countries (Forman, 1984).  

Factors may also vary with time in the same community, and partial and exclusive 
breastfeeding may have different determinants (Perez-Escamilla et al, 1993). Cultural attitudes 
towards breasts as sexual symbols, and women’s confidence in their ability to lactate may also 
differ and influence mothers’ attitudes toward breastfeeding. It would not be surprising 
therefore to learn that implementation of the ‘Ten Steps’ affects breastfeeding differently in 
different communities. The studies reviewed here do show some differences, but these are 
mainly of degree rather than of direction. There are more publications from industrialized than 
from developing countries, but the available evidence indicates that implementation of the ‘Ten 
Steps’ in maternity facilities can increase breastfeeding in almost any setting. Implementing 
each Step by itself has some effect, but implementing all of them together can be expected to 
have a greater effect, while omiting one or more may limit the impact of those that are in 
place.

Thus, although to achieve adequate and sustained increases in breastfeeding, many other 
programme components are needed - including employment legislation, widespread public 
education, community support, and implementation of the International Code of Marketing of 
Breast-milk Substitutes (the Code) - improved health care practices are fundamental. As 
summarized in the ‘Ten Steps’, policy development and staff training resulting in appropriate 
skilled support of mothers before, during and after delivery, and ongoing postnatal support in 
the community, are all necessary to realize the improvements aimed for by other activities. 

Methods used in the review 

A literature search was conducted to identify published studies relating to each of the ‘Ten 
Steps’, and the effect on breastfeeding of their implementation inside health facilities. 
Exceptionally studies assessing interventions outside health facilities were included. Although 
the main purpose of the BFHI is to increase breastfeeding rates, other outcomes are also 
important, both in their own right, and because they may influence decisions about giving 
supplementary feeds. Therefore publications relating to outcomes such as infant weight change, 
bilirubin levels, and sleep patterns, were also identified.  

As far as possible, only randomized controlled (‘experimental’) studies, and controlled studies 
where allocation was systematic or when a ‘before and after intervention’ design was used 
(‘quasi-experimental’) have been included. They were assessed according to certain pre-
established criteria (Blum & Feachem, 1983; Perez-Escamilla et al, 1994).  

Limitations identified for each experimental or quasi-experimental study are listed in the tables 
of comparative results, in the first column, and are numbered according to the following list.  
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Major limitations of internal validity:  
1. Inadequate control: no baseline data or between-group differences not considered during 

analysis.
2. Confounding variables not controlled: such as maternal age, maternal education, 

socioeconomic status. 
3. Self-selection of participants: breastfeeding outcomes may differ depending on mother’s 

motivation to accept or reject an intervention. 
4. More than 10% attrition rate (proportion lost to follow-up), unevenly distributed between 

intervention and control groups. 
5. Undetermined internal validity: unreported attrition, poorly documented methodology or 

unpublished brief communication. 

Minor limitations of experimental or quasi-experimental studies: 
6. One-to-one comparison: when assessing a group-based intervention such as education, any 

difference found by comparing results of one group (ward, nursery) with another group may 
not reflect actual effects of the intervention. The strength of evidence is reduced. 

7. Long recall period: few data about recall periods relating specifically to breastfeeding exist. 
Margen et al (1991) reported from a study in Mexico that “...the overall recall bias [at 3 
months of feeding practices at 2 weeks] was towards mothers remembering more 
breastfeeding and less bottle-feeding than they had actually practiced earlier”. A time lapse 
greater than 6 months was considered unsatisfactory for the purposes of this review. 

8. Unclear definition of breastfeeding indicators:  
‘exclusive’ or ‘sole’ breastfeeding was considered as ‘full breastfeeding’ if    
   not defined, or if defined differently from WHO indicators. 
‘breastfeeding’ was considered as ‘any breastfeeding’ if not defined. 

9. Based on planned breastfeeding behaviour as opposed to actual practice. This reduces the 
strength of evidence but does not invalidate it. 

Most studies do not provide information about long-term effects of health interventions. This 
may mask negative effects of inadequate practices, since it is currently observed that once 
infants start bottle-feeding the practice is only exceptionally reversed. So a difference in 
outcomes between 2 groups may become apparent only after several months. For that reason, 
the measurement of long-term breastfeeding outcomes was considered a favourable feature of a 
study.

A small sample size may be a limitation when a study compares ‘treatments’ (interventions) to 
try to identify the one that provides the best results. A large number of strictly selected 
individuals increases the probability of the results being generally (‘externally’) applicable. 
When a study intends to look for the cause and effect relationship between a practice and an 
outcome the experimental conditions (inclusion and exclusion criteria, baseline and follow-up 
variables) must be as rigorous as possible. The sample size should be large enough to detect 
statistically significant results between treatment and control groups and should be based on 
biologically meaningful differences. 
In the field of infant feeding it is particularly difficult to randomize treatment groups. 
Therefore, in this review, it was considered necessary to include also non-randomized 
prospective cohort studies.  

Criteria for including prospective cohort studies were: large sample size, control of selection 
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bias, low proportion lost to follow-up, lost individuals similar to the rest, adequate data 
collection and, if possible, use of multivariate or regression analysis to control for possible 
confounders. Cross-sectional or retrospective studies were included if they provided useful 
observational information and were not seriously methodologically flawed. The measurement 
of long-term effects on breastfeeding duration was also considered favourable. 

Presentation of information 

The information is presented for each step in the following order: 
1. The Global Criteria for the step, as defined for the WHO/UNICEF Baby Friendly Hospital 

Initiative (1992). 
2. An introduction describing the background situation. 
3. Evidence from experimental or quasi-experimental studies for breastfeeding outcomes, in 

historical order. Studies with fewer limitations are discussed in greater detail. Limitations 
of studies are presented separately in the comparative tables. 

4. Additional supportive evidence from prospective (longitudinal) or cross-sectional studies.  
5. Experimental or supportive evidence for other outcomes.  
6. Discussion and conclusions. 
7. A comparative table of experimental or quasi-experimental studies, when available, and/or 

of longitudinal or cross-sectional studies providing supportive evidence. Year of 
publication, country or area where study was conducted, population characteristics and 
methodological limitations of the study are included to provide a perspective of comparison 
among studies. Methodological limitations are numbered according to the list presented in 
the above section. Results presented include the indicator considered (exclusive, full or any 
breastfeeding) in relation to duration.  

8. The information of one study per step is presented graphically. 

The final section presents reports of combined interventions. Studies with several major 
limitations were excluded. 
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           The Ten Steps to Successful Breastfeeding

          Every facility providing maternity services and care for 
          newborn infants should: 

            1.  Have a written breastfeeding policy that is routinely  
                 communicated to all health care staff. 

            2.  Train all health care staff in skills necessary to  
                 implement this policy. 

            3.  Inform all pregnant women about the benefits and  
                 management of breastfeeding. 

            4.  Help mothers initiate breastfeeding within a half-hour  
                 of birth. 

            5.  Show mothers how to breastfeed, and how to maintain  
                 lactation even if they should be separated from their  
                 infants. 

            6.  Give newborn infants no food or drink other than  
                 breastmilk, unless medically indicated. 

            7.  Practice rooming-in -- allow mothers and infants to  
                 remain together -- 24 hours a day. 

            8.  Encourage breastfeeding on demand. 

            9.  Give no artificial teats or pacifiers (also called dummies 
                 or soothers) to breastfeeding infants. 

          10.  Foster the establishment of breastfeeding support  
                 groups and refer mothers to them on discharge from  
                 the hospital or clinic. 
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STEP 1 STE

1.1 “Have a written breastfeeding policy that is routinely communicated to all health care 
staff.”

The health facility should have a written breastfeeding policy that addresses all 10 steps and protects breastfeeding...[it] 
should be available so that all staff who take care of mothers and babies can refer to it... should be visibly posted in all 
areas of the health care facility which serve mothers, infants, and/or children...and should be displayed in the 
language(s) most commonly understood by patients and staff. (The Global Criteria for the WHO/UNICEF Baby 
Friendly Hospital Initiative, 1992) 

1.2 Introduction

A consistent and sustained improvement in hospital practices is most likely to be achieved if 
there are appropriate and specific institutional policies, preferably as a standing requirement of 
the routine audit cycle within the facility.  Policies may be written, or they may exist and be 
implicit without being written. Unwritten policies can be strong and effective, and written 
policies may be ignored. However, to effect change in the face of divergent opinion, and to 
sustain it when staff changes, a policy needs to be written.  

Thus this step requires: 
1) Appropriate policies on all practices concerning breastfeeding agreed between relevant 
authorities 
2) Those policies to be made explicit in a written document 
3) All staff and patients to be made aware of the policies. 

In addition, authorities both inside a health facility (such as administrators and senior clinical 
staff) and outside (for example in the Ministry of Health) must be committed to the policies and 
must enforce them. Lack of such committment and cooperation from senior staff can be a 
major obstacle to consistent implementation of the ‘Ten Steps’. Ideally policies should also 
come as a commitment from parents, health professionals, the mass media, and other 
community groups. Lack of commitment appears to be stronger in certain private hospitals 
where practices are guided by clients’ comfort and financial considerations rather than long-
term health benefits. 

1.3 Effectiveness of breastfeeding policies 

It is difficult to use an experimental design to show that policies effect change (Janovsky & 
Cassels, 1996). Descriptive and qualitative studies of experiences in different health services 
are more useful ways to show relationships between strong or weak policies and good or poor 
practices, and may be the best source of information to guide policy development.  

More common than an absence of policy is a mixture of some that are appropriate and some 
that are inappropriate in the same service, and weakness or inconsistency in their 
implementation. There may be confusion about interpretation, and there may be 
incompatibilities, such that different practices interfere with each other.
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Westphal et al (1995) assessed the effectiveness of training a core team on changes in hospital 
breastfeeding practices in Brazil. Hospitals where trained teams worked improved their 
practices. However, it was acknowledged that a lack of coordination existed between policy-
makers, administrators and health care staff in every facility.  

To improve the effectiveness of a breastfeeding policy appropriate practices must be included, 
all staff must comply with it, and relevant outcomes should be monitored or audited in order to 
get feedback for further policy development.  

1.4 Results of weak policies

Reiff & Essock-Vitale (1985) reported a survey in a university hospital in the United States of 
America (USA) where most official policies, educational materials and counselling and support 
programmes promoted breastfeeding. However, there was no policy to limit the use of infant 
formula, and a single brand of ready-to-use infant formula was used daily in the maternity 
ward. In the delivery room 66% of mothers had stated a preference for exclusive breastfeeding 
but when interviewed at 2 weeks only 23% were breastfeeding without formula supplements. 
93% of the mothers using formula at 2 weeks knew the name of the hospital brand and 88% 
were using it. Thus, lack of a policy on one step may interfere with the effect of implementing 
the others. 

Winikoff et al (1986) observed institutional constraints on breastfeeding in a hospital in the 
USA. Breastfeeding mothers and infants were often separated for long periods and the infants 
were given formula despite written policies to the contrary. There was confusion about which 
drugs, when given to the mother, might be contraindicated with breastfeeding and about the 
identification of breastfeeding mothers. A programme which included staff training, 
development of educational materials, and institution of a breastfeeding counselling service had 
a limited effect, possibly because no specific effort was made to change policies. The authors 
concluded that two elements were essential to achieve change: professional education, and the 
willingness of administrative staff to re-evaluate policies and the practices to which they refer.  

Garforth & Garcia (1989) surveyed breastfeeding policies and practices in health districts in 
England. All directors of midwifery services were surveyed, with a 93% response rate. An in-
depth study was conducted in 8 health districts. The policy of most units was for early mother-
infant contact and rooming-in, but observation showed that practices were inconsistent. One 
obstacle to early contact was the separation of mother and baby for other routine procedures.  
A policy of demand feeding was reported for 97% of consultant units, but in some night 
feeding was restricted. Only 30% of units had a “no fluids” policy, the others giving glucose 
water or formula. The authors concluded that there was a need for wide-ranging discussions on 
policy, followed by training of staff with a clear explanation of the reasons for changing 
inappropriate practices.  

Cunningham & Segree (1990) compared the breastfeeding knowledge and practices of mothers 
in a rural and an urban hospital in Jamaica. They found that the rural hospital, with implicit 
policies supportive of breastfeeding but poor educational resources, had more effect than the 
urban hospital which had policies that remained unsupportive of breastfeeding (delayed 
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initiation and frequent formula feeding) but better educational resources. They concluded that 
“...limited resources must be used more efficiently by shifting policy rather than by seeking 
new technology, programmes or staff.” 

Stokamer (1990) found that lack of administrative support and supervision caused the failure of 
a breastfeeding promotion programme in an inner-city hospital in the USA. Training sessions 
were available to all staff, but attendance was not mandatory and they were poorly attended. 
Staff compliance with breastfeeding policies was not assessed by supervisors.  

Wright et al (1996) describe the experience of trying to change policies and practices in a 
hospital in the USA between 1990 and 1993. More newborns were breastfed in the first hour 
of life, fewer received supplementary feeds, and more mothers received guidance in 1993 than 
in 1990, but the changes were only partial. The obstetrics department did not participate, and 
gift packs containing formula continued to be distributed. The authors state that “the greatest 
limitation of the intervention was that it was not a priority for the administrative staff, although 
they were generally supportive of the efforts of the task force. For this reason, nurses were 
never required to attend in-service sessions, nor were they accountable for giving formula to 
infants whose mothers planned to breastfeed exclusively.” 

In a study of 5 hospitals (2 public and 3 private) in Turkey, Gökçay et al (1997) found that 
none of them was implementing all ‘Ten Steps’. The practice of changing policies according to 
clients’ wishes in private hospitals was identified as a barrier to the support of breastfeeding.  

1.5 Policies which discourage or interfere with breastfeeding

Inappropriate policies and practices concerning breastmilk substitutes, bottles and teats can 
undermine efforts to promote breastfeeding. To become baby-friendly, hospitals are required to 
comply with relevant sections of the Code and subsequent relevant WHA resolutions. If 
legislation does not exist at national level, policies are needed at facility level. However, even 
when breastfeeding policies exist, they may not cover breastmilk substitutes. In a cross-
sectional mailed survey of all Canadian hospitals providing maternity care 58% reported that 
they had a written policy on breastfeeding (Levitt et al, 1996). Only 1.3% reported restricting 
free samples of formula for mothers at discharge.  

Practices which are likely to interfere with breastfeeding, and which are not permitted in baby-
friendly facilities include:  

Distribution or display of posters, calendars or any written materials which promote 
artificial feeding or which include brand names of breastmilk substitutes; 
Distribution of free samples of breastmilk substitutes to pregnant women or breastfeeding 
mothers in hospital or at discharge; 
Acceptance of free or subsidized supplies of breastmilk substitutes and other products 
covered by the Code. 

Any breastmilk substitutes that are required should be purchased through normal procurement 
channels at not less than 80% of the full price. 

Hospital policies related to breastmilk substitutes may be associated with a rapid change in 
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maternal intentions and confidence regarding breastfeeding, even before discharge. Margen et 
al (1991) studied health facility policies and practices, including the procurement and use of 
infant formula in 3 Mexican regions. Mothers’ intentions and actual breastfeeding practices 
were also studied, using a longitudinal qualitative and quantitative design. Of 59 facilities 
surveyed, 80% received all formula free. Only 3% reported purchasing formula at full price. 
Newborns were fed either glucose water or tea for the first feed, and most were routinely 
bottle-fed with formula. 66% of facilities reported giving free formula to mothers at discharge. 
On admission 95% of mothers said they planned to breastfeed at home, 54% exclusively, but 
while in hospital only 40% breastfed their infants. At discharge, 36% had changed their 
intentions at admission in various ways, most of them deciding to increase bottle-feeding or 
add formula, and only 43% planned exclusive breastfeeding. Almost two thirds (64%) of 
mothers who planned to combine breastfeeding and bottle-feeding thought they would not have 
enough milk.  

A cross-sectional study of the promotion of breastmilk substitutes was conducted in Poland, 
Bangladesh, Thailand and South Africa (The Interagency Group on Breastfeeding Monitoring, 
1997; Taylor, 1998). Mothers who recalled receiving company-associated negative information 
(i.e. information understood by a woman to promote bottle-feeding and/or to discourage 
breastfeeding) were found to be significantly more likely to bottle-feed their infants than 
mothers who did not receive such information. The mean age of infants at the time of interview 
was 2.5-2.8 months. The methods used allowed the results to be representative of the location 
of the study only.  

1.6 Effectiveness of strong policies

A number of reports show the advantages of strong policies, for increasing the effectiveness of 
interventions. Relucio-Clavano (1981) in the Philippines, Pichaipat et al (1992) in Thailand, 
and Valdes et al (1993) in Chile, all showed how improved hospital practices can increase 
breasfeeding. They also describe how, to change practices, it was necessary to change policies, 
and to ensure awareness and understanding of these policies by medical and nursing staff.  

Popkin et al (1991) evaluated a national breastfeeding promotion programme in Honduras 
conducted between 1982-1988. Hospitals adopted policies of early breastfeeding, rooming-in 
and the elimination of gifts of formula and bottles for mothers. There was a significant increase 
in the initiation and duration of breastfeeding, and the authors conclude that changes in hospital 
policy and training were the most important aspects of the programme.  

Bradley & Meme (1992) reported a national breastfeeding promotion programme which started 
in Kenya in 1983. Attitudes and practices in government hospitals improved, and the duration 
of breastfeeding in both rural and urban areas had increased in 1989. The principal features of 
the programme were adoption of a Code of Marketing of Breastmilk Substitutes; Ministry of 
Health directives to all hospitals to stop the distribution of infant formula and to institute early 
contact, rooming-in and exclusive breastfeeding; and also training of staff. The policy 
directives were regarded as a key component in ensuring widespread implementation of the 
programme.  

McDivitt et al (1993) in Jordan evaluated a mass media campaign promoting early initiation of 
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breastfeeding and feeding of colostrum. The campaign was effective in increasing early 
initiation only among mothers who delivered at home or in hospitals which had a policy 
favouring the practice. There was no improvement among mothers delivering in hospitals 
without such a policy.  

Heiberg & Helsing (1995) describe three surveys of breastfeeding practices in maternity wards 
in Norway between 1973 and 1991. Considerable changes had taken place, with early contact, 
day rooming-in and demand feeding being adopted more readily. Only 16 out of 64 wards had 
a written breastfeeding policy, and no comparison was made between those with and without 
one. However, the authors report that “the development of ... a policy is, according to 
hospitals which have been through the process, very useful and educational.” 

1.7 Elements of a policy

A specific breastfeeding policy is essential, as changes in general obstetric policies which are 
not specific for breastfeeding may not improve breastfeeding outcomes. A randomized 
controlled trial (Waldenström & Nilsson, 1994) found no difference in duration of 
breastfeeding (exclusive or partial) between highly motivated mothers who received ‘birth 
centre care’ (continuity of care, sensitiveness to the needs of the parents and encouragement of 
parental involvement in care but no specific attention to breastfeeding) and those who received 
standard obstetric care.  

A breastfeeding policy should specify both the need to implement appropriate practices such as 
rooming-in, and the need to restrict inappropriate practices such as giving infants formula 
without a medical indication, and using teats and dummies. 

The ways to obtain cooperation of senior and administrative staff are many, but generally 
involve an organizational process such as the establishment of a task force, preferably multi-
disciplinary, and holding meetings to reach a consensus. It is advisable to include staff from the 
mother and child health services as well as representatives from breastfeeding support groups if 
they exist. Such collaboration may raise awareness of the breastfeeding policy outside the 
health service and can also be a useful source of information and feedback from the 
community. 

A hospital policy should be written according to the accepted local format, but essential 
elements to include are: 
-  general sections on aims and objectives 
- any national or international guidelines (such as the Wellstart Model Hospital Policy [Powers, 
Naylor & Wester, 1994]) which provide the basis of the hospital policy 
-  national and local data such as breastfeeding rates 
- the Ten Steps to Successful Breastfeeding and relevant provisions of the Code and subsequent 
WHA resolutions as minimum recommendations, 
-  details of practice related to the local situation for each step and the Code, 
-  technical information and references.  
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1.8 Process of policy development

Policies may be developed at national level or at facility level. The process is very variable but 
should include breastfeeding experts and avoid commercial linkages to manufacturers and 
products under the scope of the Code. It may be adapted facility by facility.  

The process of developing a policy is itself educational, and may help to convince staff who are 
otherwise ambivalent. A policy is necessary to: 
-  ensure that administrators of maternity facilities and other senior staff agree to implement 
and enforce practices which support breastfeeding 
-  internalize the issue among medical and nursing staff  
-  develop recommendations which are applicable to the specific environment. 

The process includes: 
-  obtaining local data on breastfeeding practices and outcomes, for example through audits 
-  holding meetings and discussions with all staff concerned 
-  making presentations of relevant clinical and research results 
-  holding short courses such as Promoting breast-feeding in health facilities. A short course for 
administrators and policy-makers (WHO, 1996)  
-  holding study days, with invited speakers 
-  giving written information about breastfeeding to staff 
-  looking at other hospitals’ policies  
-  organizing study visits to hospitals with exemplary policies and practices, and exchange of 
staff.

Coordinating the development of a policy may be the responsibility of one named member of 
staff or a small committee, designated by the hospital authorities, though authoritative 
representation from all relevant sectors needs to be included. The policy may need to be 
drafted by one person or a selected small group of staff members, who then circulate it and 
revise it until it can be agreed and accepted.  

Senior staff and maternity administrators should ensure implementation of the policy through 
monitoring, supervision and, if necessary, retraining or disciplining of responsible staff. Eregie 
(1997) found in an African hospital, designated Baby Friendly three years before, that staff 
continued to give water to newborns and recommend the use of supplements. 
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14  STEP 2

Proportion of mothers who ever bottle-fed, if information
encouraging bottle-feeding and/or discouraging
breastfeeding received or not in four countries
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Step 1 - Policies
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STEP 2 

2.1 “Train all health care staff in skills necessary to implement this policy.”

All health care staff who have any contact with mothers, infants and/or children must receive instruction on the 
implementation of the breastfeeding policy. Training in breastfeeding and lactation management should be given to 
various types of staff including new employees, it should be at least 18 hours in total with a minimum of 3 hours of 
supervised clinical experience and cover at least 8 steps. (The Global Criteria for the WHO/UNICEF Baby Friendly 
Hospital Initiative, 1992). 

2.2 Introduction

It is self-evident that training is necessary for the implementation of a breastfeeding policy. 
Health workers who have not been trained in breastfeeding management cannot be expected to 
give mothers effective guidance and provide skilled counselling, yet the subject is frequently 
omitted from curricula in the basic training of doctors, nurses and midwives.  

The need for practical aspects of breastfeeding to be included in basic training is beginning to 
be recognized as an essential step forward, but it may be necessary to update the practices of 
existing staff before basic training can be effective.  

It is necessary to increase knowledge, but it is also necessary to increase skills, or the 
knowledge may not be able to be used. There is also a need to change attitudes which create 
barriers to breastfeeding promotion. These include: the assumption that health workers know 
enough already; a belief that there is no important difference between breastfeeding and bottle-
feeding; a reluctance to allocate staff time to breastfeeding support; and a failure to recognize 
the impact of inconsistent or inaccurate information. Health workers may undermine mother’s 
confidence, for example by implying criticism, or doubt about a mother’s milk supply. 

For in-service training to be successful it must be mandatory, which requires a strong policy 
supported by senior staff. If training is voluntary, and senior staff uncommitted, attendance is 
likely to be poor, and only those whose attitude is already favourable will participate (Winikoff 
et al, 1987; Stokamer, 1990; Iker & Mogan, 1992). 

2.3 Knowledge, attitudes and practices of health care staff

Health worker’s lack of knowledge of breastfeeding, and their unhelpful attitudes and practices 
have been recognized for more than a decade (Lawrence, 1982; Popkin et al, 1985, Lazzaro, 
Anderson & Auld, 1995). Lawrence (1982) analysed a survey sent to pediatricians, 
obstetricians, family practitioners and nurses in the United States of America. The response 
rate was 50% to 75%. One-third of respondants reported that they did not initiate the 
discussion of breastfeeding with mothers. Over 80% of paediatricians and family practitioners 
recommended giving supplementary fluids to breastfed infants. Returning to work or resuming 
studies was regarded by all categories of professionals as a major reason for discontinuation of 
breastfeeding. Similar results were found recently (Lazzaro, 1995). 
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Popkin et al (1985) conducted a knowledge, attitudes and practices (KAP) survey of midwives, 
nurses, physicians and community health workers in a low-income region of the Philippines. 
Attitudes to breastfeeding were positive in general, but knowledge was poor, particularly about 
possible “contraindications”. Attendance at infant food industry-sponsored conferences in 
which infant feeding was discussed had negative effects on both breastfeeding knowledge and 
attitudes.

2.4 Effectiveness of training

Although it is widely accepted that training is needed, only recently has its effectiveness been 
assessed. Reports can be difficult to interpret because the content or the duration of training are 
often not described.  

Two quasi-experimental studies were identified. Altobelli et al (unpublished document, 1991) 
studied the effects of a 20-hour breastfeeding course and the provision of standardized 
educational materials to perinatal health staff in Peru. Three hospitals were included: 2 
intervention and one control. The course was attended full-time by 92 and 96 staff respectively 
from the two intervention hospitals, including paediatricians, obstetricians, midwives, nurses 
and auxiliaries. 67 and 30 additional staff, respectively, attended part-time. Auxiliary nurses 
attended an additional 6-hour session of clinical practice on breastfeeding technique and 
education to mothers. The educational materials focused on 10 messages about the early 
introduction of water and consisted of a manual for health staff, a flipchart for education to 
mothers and a take home poster-calendar for mothers.

A KAP survey of all categories of staff 9 months after training showed a remarkable 
improvement regarding initial mother-infant contact, attachment at the breast, and reduced use 
of prelacteal feeds and supplements in the hospitals where training had taken place. There was 
no improvement in the control hospital. Exclusive breastfeeding rates (using a strict definition, 
see Table 2.1) up to 4 weeks were significantly higher among mothers who delivered in the 
hospitals where staff had been trained than where they had not.  

Westphal et al (1995) studied the effects of a 3-week (133 hours) course in Brazil. 8 maternity 
hospitals with similar characteristics were randomly assigned to an intervention or a control 
group. 3 health professionals from each hospital attended the course, which covered all the 
‘Ten Steps’ and devoted one-third of the time to practical activities. The knowledge (measured 
by pre- and post-course tests) and attitudes (determined using group dynamics) of most 
attendees toward breastfeeding improved substantially.  

Compliance with the ‘Ten Steps’ was assessed in each hospital before and 6 months after the 
course, using a set of structured observations, interviews and focus group discussions.  Scores 
in the experimental group were higher after training, and higher than in controls. It was 
concluded that the course was efficient at improving knowledge, but should include more about 
strategies for programme implementation, such as a critical analysis of the institutional changes 
required (see Step 1). 
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Two KAP studies of health workers before and after training were identified. Popkin et al 
(1991) evaluated a national breastfeeding promotion programme in Honduras. It took place 
between 1982 and 1988, and involved changes in hospital policies and training of physicians 
and nurses. A survey in 1985 showed improved knowledge and attitudes compared with 1982. 
In 1985 more health workers recommended breastfeeding at birth (87% versus 27%, 
P<0.001) and breastfeeding on demand (84% versus 38%, P<0.001); more thought that 
separation after birth is bad for bonding (78% versus 68%, P<0.001) and that a baby with 
diarrhoea should continue to breastfeed (93% versus 83%, P<0.001). Fewer held the 
erroneous belief that maternal malnutrition (11% versus 31%), breast abscess (57% versus 
77%), tuberculosis (23% versus 31%) or mastitis (27% versus 57%) are contraindications to 
breastfeeding. National and community surveys in 1981 and 1987 showed a significant increase 
in the initiation and duration of any breastfeeding.  

Bradley & Meme (1992) reported a national breastfeeding promotion programme in Kenya 
which included training of 800 health workers from all over the country, cessation of free 
supplies of infant formula to hospitals, and directives recommending early contact, rooming-in 
and no supplemental feeds. KAP studies of health workers in 1982, before the programme, and 
in 1989, 6 years after it started, showed substantial improvements. In 1989, 89% of health 
workers compared with 49% in 1982 advocated rooming-in at all times; 58% (versus 3%) 
advocated exclusive breastfeeding in the first few days; 70% (versus 36%) knew that breastfed 
babies feed more frequently than bottle-fed babies; 48% (versus 93%) practiced giving 
prelacteal feeds; and only 5% (versus 80%) practiced the use of bottles. The number of 
hospitals reported to practise rooming-in and early contact showed a corresponding increase, 
while the number using prelacteal glucose and formula feeds decreased. 

Becker (1992) reported a small-scale survey of health professionals’ knowledge in 3 rural 
maternity units in Ireland. The unit where breastfeeding rates increased most in 3 years had the 
highest scores, the greatest number of staff with maximum scores, and the only professional 
with a postgraduate qualification on breastfeeding. Staff in the other units (where rates had 
fallen or risen only slightly) felt that they had enough knowledge about breastfeeding to assist 
mothers. Their main source of information was infant formula manufacturers through regular 
visits of company representatives, study events on infant feeding supported by companies, and 
printed information which companies provided for mothers. The author concluded that, in the 
units studied, health workers needed more breastfeeding education and suggested that a 
person’s own perception of their knowledge may not be a good indication of actual knowledge. 

Iker & Mogan (1992) compared the use of bottles, formula and glucose water in a hospital with 
rooming-in before and after a four-week part-time training programme was implemented. 
Several training methods were used but there were no practical sessions. Staff attendance was 
not compulsory or homogeneous. No significant change was found. The authors concluded that 
providing information alone was insufficient to effect changes in behaviour. Similar results 
were obtained by Sloper, McKean & Baum (1975) after a seminar with no practical 
component. 

Valdes et al (1995) reported the effects of a 3-day course on the clinical breastfeeding support 
practices of 100 health professionals in Chile. Topics included the physiology of lactation and 
lactational infertility, clinical skills, and related policy considerations. Didactic, participative 
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and audio-visual techniques were used. The authors concluded that knowledge and practices 
improved. Methodological limitations make it difficult to draw clear conclusions.  

2.5 Length of training courses

The BFHI criteria recommend that the duration of training should be at least 18 hours, 
including at least 3 hours of clinical practice. There have been no formal studies of training 
length, but a great deal of experience has accumulated before and during the BFHI. This 
generally supports 18 hours as a minimum, though a longer time is often found to be 
necessary. Armstrong (1990) described the stages in the process of change based on extensive 
experience of conducting courses in Africa. She found that resistance to the adoption of 
adequate routines, due to a natural opposition to change and to personal breastfeeding 
experience, often develops on the second or third day of training. Absorption of new ideas and 
active planning for change occurs more readily after that stage is passed. 

According to verbal reports in one West African country, the BFHI tried to reduce training to 
2 days but this was found impossible to implement because the necessary material could not be 
condensed into such a short time. In countries in Central and Southern Africa, a 5-day training 
course was said to be essential in situations where no previous training had been conducted. 
Reports from some countries in other regions suggested that even after a 3-day course further 
training was required to ensure clinical practices consistent with BFHI criteria.  

A controlled study from Brazil (Rea & Venancio, 1998) provides further evidence that the 
WHO/UNICEF 40-hour Breastfeeding Counselling: A training course (WHO, 1993) is 
effective in improving skills of health workers. 60 health professionals (one per health facility) 
were randomly allocated to an intervention group (n=20) who attended the course, or a control 
group (n=40). Qualitative and quantitative methods were used to evaluate the impact on 
participants’ breastfeeding knowledge, skills and attitudes immediately after the course (early 
post-test) and 3 months later (late post-test).  

Indicators measuring knowledge, clinical and counselling skills showed a significant increase in 
the intervention group in the early post-test, which decreased only slightly in the late post-test. 
The biggest change was observed in the counselling skills: ‘listening and learning’, ‘non-verbal 
communication’ and ‘building confidence and giving support’. 

2.6 Conclusions

Cross-sectional studies in both industrialized and developing countries have for long made it 
clear that health professionals’ knowledge, attitudes and practices are often not supportive of 
breastfeeding. The need for improved training is clear, but it is necessary to learn much more 
about what constitutes effective, high quality training, including content and methodology, and 
the necessary hours of teaching and of supervised clinical practice, instead of just the effect of 
‘any’ versus ‘no’ training. 

Improving knowledge may not be effective in changing practices if there is no underlying 
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change of attitude or increase in skills. Experienced trainers often report that a strong practical 
component can have more effect on both attitudes and skills, than training which consists 
primarily of theoretical information.  

Current experience with the BFHI seems to confirm that 18 hours (3 days) is an appropriate 
minimum length of training, while longer courses (e.g. 5-6 full time days) with daily clinical 
sessions are desirable. Training must be compulsory and combined with strong, specific 
breastfeeding policies to ensure change in hospital practices. Probably neither intervention 
alone is sufficient.    
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*Trained pre-test vs  1 week or 3 months, P<0.001.
**Trained vs Control, P<0.001

Adapted from:  Rea M & Venancio SI (1998).
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*Trained pre-test vs  1 week or 3 months, P<0.001.
**Trained vs Control, P<0.001.

Adapted from:  Rea M & Venancio SI (1998).
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 STEP 3

3.1 “Inform all pregnant women about the benefits and management of breastfeeding.”

If the hospital has an affiliated antenatal clinic or antenatal ward...breastfeeding counseling [should be] given to most 
pregnant women using those services...The antenatal discussion should cover the importance of exclusive breastfeeding 
for the first 4-6 months, the benefits of breastfeeding, and basic breastfeeding management...Pregnant women of 32 
weeks or more gestation...should confirm that the benefits of breastfeeding have been discussed with them...[including] 
at least two of the following benefits: Nutritional, protective, bonding, health benefits to the mother...and that they 
have received no group education on the use of infant formula. They should be able to describe at least two of the 
following breastfeeding management topics: importance of rooming-in, importance of feeding on demand, how to 
assure enough milk, and positioning and attachment. (The Global Criteria for the WHO/UNICEF Baby Friendly 
Hospital Initiative, 1992).

3.2 Introduction

Common sense suggests that it must be important to talk to all pregnant women about infant 
feeding, to prepare them for this aspect of motherhood. They should be given all the education 
that they need to make a fully informed decision. However, there have been few studies of the 
effectiveness of doing so. The step is often difficult to implement, particularly in developing 
countries where antenatal classes are uncommon. Attendance at antenatal clinics generally may 
be poor, and women may come late in pregnancy when their infant feeding decision is already 
made. Clinics may be short staffed and overcrowded, and may lack educational materials.  

Antenatal education commonly includes the following components, which need to be 
considered separately:  
1) information about the benefits of breastfeeding, to motivate women to breastfeed; 
2) education about breastfeeding technique, to give skills and confidence;  
3) physical examination of the breasts and preparation of the nipples. 

3.3 Influences on breastfeeding intentions

In many communities where breastfeeding is the norm, women may not need to be motivated 
to choose to breastfeed – they expect to do so. The main benefit of antenatal preparation is 
likely to be to help them to breastfeed optimally and to avoid difficulties. 

It has been shown repeatedly in developed countries that one third to one half of women decide 
how they will feed their babies before they are pregnant (Hally et al, 1984; Neifert et al, 1988; 
Dix, 1991; Graffy, 1992). Their intentions may vary with ethnicity, marital status, and age 
(Baranowski et al, 1983, Lizarraga et al, 1992) and prior socialization including how a woman 
was herself fed as a baby (Entwisle, Doering & Reilly, 1982). The attitudes of the male 
partner, and the pregnant woman’s perception of her partner’s attitudes toward breastfeeding 
may also influence her decision (Freed, Fraley & Schanler, 1992 and 1993).  Then, around the 
time of childbirth, important influences include female peers - friends, sisters, relatives 
(Labbok et al, 1988) – and male partners (Giugliani et al, 1994). 
So knowledge is only one of a number of factors which can influence breastfeeding intentions, 
and it may not have much effect by itself. Kaplowitz & Olson (1983) provided some evidence 
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that printed materials given alone during pregnancy increased women’s knowledge, but did not 
alter maternal attitudes or the incidence or duration of breastfeeding. The authors suggested 
that a person-to-person approach might be more effective. However, the sample was small and 
non-representative. 

Thus giving mothers information about the benefits of breastfeeding might influence those who 
have not already made a decision, or those whose decision is not final, but increasing social 
support may be more effective in enabling women to decide to breastfeed and to carry out their 
decision. For this it may be necessary to use additional strategies, for example including the 
woman’s partner, mother, close friends or peers in antenatal education programmes.  

3.4 Evidence for the benefits of antenatal education

Antenatal education for mothers can increase breastfeeding if it builds their confidence and 
skills. Classes seem to be particularly effective. A small quasi-experimental study (Wiles, 
1984) evaluated the effect of one prenatal breastfeeding class on primiparous women receiving 
childbirth education. At 1 month, the intervention group (n=20) reported a significantly higher 
breastfeeding rate than controls (n=20).  

Kistin et al (1990) studied the effects of prenatal education on the rates of any breastfeeding in 
black low-income women who attended a prenatal clinic conducted by midwives. Groups were 
randomly assigned to attend group classes (n=38) or individual sessions (n=36). A control 
group (n=56) received neither. A class consisted of a 50- to 80-minute session in which the 
following topics were discussed: reasons for feeding choice, common myths, physiology, 
health benefits, common inhibitions or problems with breastfeeding and ways to overcome 
them. Individual sessions lasted 15 to 30 minutes, and included the same topics. 

Significantly more mothers in both intervention groups (45% and 50%) than controls (22%) 
started breastfeeding. Among mothers who had planned to bottle-feed, 38% of those who 
attended individual sessions and only 8% of controls eventually did breastfeed (P<0.001). 
Among mothers who had antenatal plans to breastfeed, 13% of those who attended group 
classes and one of the controls breastfed for at least 12 weeks (P<0.05). Multivariate analysis 
was performed, controlling for age, prenatal plans to breastfeed, prior breastfeeding 
experience, perceived support for breastfeeding, education, gravidity, and employment plans. 
The chance of breastfeeding during the hospital stay was 4.26 times higher for women 
receiving any intervention compared with controls (P<0.005) and 5.16 higher for women who 
attended classes compared with controls (P<0.01). 

Jamieson (1994) and Long (1995) have described antenatal breastfeeding workshops 
implemented in the United Kingdom which focus on knowledge, skills and attitudes (i.e. 
building mothers’ confidence and teaching them how to attach their babies to the breast). An 
evaluation of the project found that 20% more mothers in the workshop group than in the 
control group were still breastfeeding at 8 to 12 weeks (Long, 1995).  

A quasi-experimental study in Santiago, Chile (Pugin et al, 1996) assessed the effect of a 
hospital breastfeeding promotion programme with or without specific prenatal education. A 
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pre-intervention group served as the control. The programme included several interventions 
covering most of the ‘Ten Steps’ (see Section 11). A subgroup also received prenatal 
breastfeeding skills education: groups of 5-6 women participated in sessions conducted by a 
trained nurse-midwife while waiting for their last 3-5 prenatal check-ups.  

The topics discussed each time were breast care, benefits for the mother and infant, 
breastfeeding technique, anatomy and physiology, prevention of problems, rooming-in and 
immediate contact. A flip chart, a breast model and a baby sized doll were used for practical 
demonstration. The subgroup who received extra antenatal education had a significantly higher 
full breastfeeding rate at 6 months than the subgroup who received some antenatal education 
(80% versus 65% respectively, P<0.001). When women of different parity were considered 
separately, the differences remained significant only for primipara (94% versus 57%, 
P<0.005). It was concluded that “prenatal breastfeeding skills group education is an additive, 
significant, and important component of breastfeeding support, especially among women who 
have no previous breastfeeding experience.” Aspects of the intervention that may have played 
an important role were group discussion of common myths, inhibitions and problems, and peer 
support.  

Several studies have assessed antenatal care by community-based lay counsellors in developing 
countries (Burkhalter & Marin, 1991; Alvarado et al, 1996; Davies-Adetugbo, 1996; Morrow 
et al, 1996) and in the USA (Long et al, 1995). In countries and settings where antenatal visits 
and classes are uncommon, this alternative may be more feasible. Because they were combined 
with continuing postnatal care they are discussed in more detail in Step 10.  

Education must be made appropriate for the target group, however. Fishman, Evans & Jenks 
(1988) found that a breastfeeding promotion program in California was inappropriate for an 
audience of Indochinese women. Focus group discussions elicited the belief that formula was 
superior to breastmilk for a number of reasons, some related to the Asian humoral medical 
system, and some to concerns about maintaining weight and energy postpartum. The 
programme’s messages that breastfeeding “is healthier, saves time, promotes weight loss, and 
helps mothers feel closer to their infants” were based on American perceptions and did not 
motivate Indochinese women. 

3.5 Evidence for the benefits of nipple preparation

Antenatal checks often include breast examination to identify conditions such as inverted 
nipples which might cause difficulties with breastfeeding. Various forms of nipple preparation 
are often recommended such as nipple manipulation, application of ointment, and antenatal 
expression of colostrum (Inch & Garforth, 1989). 

Alexander, Grant & Campbell (1992) evaluated the use of breast shells and Hoffman’s nipple 
stretching exercises in 96 nulliparous women between 25 and 35 weeks of pregnancy intending 
to breastfeed. Women presenting at least one inverted or non-protractile nipple were randomly 
assigned to one of four groups: breast shells alone, Hoffman’s exercises alone, both shells and 
exercises, and neither shells nor exercises. Their nipples were re-examined after delivery, 
before the first attempt to breastfeed, and a postal questionnaire was sent for completion six 
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weeks after delivery which received a 100% response rate. Data were analysed according to 
group allocation, whether the treatment had been complied with or not. 

Re-examination revealed that sustained improvement in nipple anatomy was more common in 
the untreated groups than in the treated groups, but differences were not significant. Women 
allocated shells were breastfeeding less often at six weeks than women not allocated shells 
(29% versus 50% respectively, P=0.05). Shells were reported to cause pain, discomfort, skin 
problems and embarrassment. Five women allocated shells decided not to attempt 
breastfeeding, 4 of whom gave problems with wearing the shells as the reason. No difference 
in breastfeeding rates at six weeks was observed between women allocated to exercises or not.  

A larger multicentre study, involving 17 centres in the United Kingdom and Canada had 
similar results (MAIN Trial Collaborative Group, 1994). 463 pregnant women were randomly 
allocated to one of four groups, of whom 442 (95%) had complete data. As shown in Table 
3.2, breastfeeding at 6 weeks was similar with and without shells or exercises. It was 
concluded that no basis exists for recommending the use of breast shells or Hoffman’s 
exercises as antenatal treatment for inverted or non-protractile nipples, and there is no 
indication for routine breast examination in pregnancy for this purpose.  

It has been suggested that a woman’s confidence in breastfeeding can be reduced by antenatal 
breast examination, especially if inverted or non-protractile nipples are identified (Alexander, 
Grant & Campbell, 1992). Nipple protractility improves around the time of delivery, and help 
attaching the baby to the breast in the early postpartum period is likely to be more effective 
than antenatal interventions. 

3.6 Conclusions

There is some evidence that antenatal education is helpful, more for primigravid than 
multigravid women. Antenatal preparation can have an important effect on breastfeeding, 
particularly if it covers breastfeeding technique and builds a mother’s confidence, so that she 
will be better enabled to breastfeed.  

Group discussions covering topics such as myths and inhibitions, and practical demonstrations 
seem to be useful methods. Talks about the advantages of breastfeeding are of doubtful value. 
They might be more effective if those in a woman’s social environment who influence her 
decision to breastfeed are also included - such as the baby’s father or grandmother, or close 
friends.  

Antenatal classes may be difficult to implement in settings where resources are scarce. Even 
where antenatal visits are infrequent, the inclusion of a short discussion on breastfeeding may 
be beneficial, but specific experimental evidence is not available. The topic most useful to 
discuss may vary according to the stage of pregnancy: discussing the benefits of breastfeeding 
may be more effective during the first trimester, while discussing fears and beliefs or having 
practical demonstrations may be more useful later on. Possible alternatives to health facility-
based classes are mother-to-mother support groups, home visits by lay counsellors or 
community education during pregnancy (see Step 10).  
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Physical preparation of the breasts, even with non-protractile nipples, has no benefit and is not 
necessary as a routine.  
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* Control vs. Intervention I and Intervention II, p<0.0001.
** Intervention I vs Intervention II, p<0.005.

Adapted from: Pugin E et al (1996).
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STEP 4

4.1 “Help mothers initiate breastfeeding within a half-hour of birth.”

Mothers in the maternity ward who have had normal vaginal deliveries should confirm that within a half-hour of birth 
they were given their babies to hold with skin contact, for at least 30 minutes, and offered help by a staff member to 
initiate breastfeeding...At least 50% of mothers who have had caesarean deliveries should confirm that within a half-
hour of being able to respond, they were given their babies to hold with skin contact. (The Global Criteria for the 
WHO/UNICEF Baby Friendly Hospital Initiative, 1992) 

4.2 Introduction

Healthy newborn infants are often separated from their mothers after delivery and may not be 
put to the breast for hours, or sometimes for days, waiting for breastmilk to ‘come in’. This 
can happen with both hospital and home deliveries, in traditional and modern settings. The 
practice is potentially harmful for both breastfeeding and for the development of the mother-
infant relationship often referred to as ‘bonding’. 

Early skin-to-skin contact and the opportunity to suckle within the first hour or so after birth 
are both important. Some contact cannot be avoided when attempting a breastfeed but contact 
itself does not necessarily result in immediate suckling. However, contact and suckling are so 
closely interrelated that most studies reviewed have used the terms interchangeably, and few 
researchers (Taylor, Maloni & Brown, 1986; Righard & Alade, 1990; Widström et al, 1990) 
distinguish clearly between them. 

Observations by Widström et al (1987) of 10 newborns and by Righard & Alade (1990) of 38 
newborns, have shown that non-sedated infants follow a predictable pattern of prefeeding 
behaviour when held on the mother’s chest immediately after birth, but timing varies widely. 
Movements started after 12 to 44 minutes, and were followed by spontaneous suckling with 
good attachment at 27 to 71 minutes. Widström observed that sucking movements reached a 
peak at 45 minutes which thereafter declined and were absent by two to two and a half hours 
after birth.  

After caesarean section, initiation of breastfeeding may be delayed. The condition of the 
mother or infant sometimes makes delay unavoidable, but it should not be necessary as a 
routine. After caesarean section with local anaesthesia, breastfeeding can often be initiated 
immediately. With general anaesthesia, breastfeeding can be initiated within a few hours, as 
soon as the mother regains consciuousness (Gonzales, 1990). 

4.3 Effect of early contact on breastfeeding

Several randomized and quasi-experimental studies have examined the influence of early 
postnatal contact on the initiation or continuation of breastfeeding and in some cases on other 
aspects of mother-infant interaction.  
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Righard & Alade (1990) studied the effect of early contact on early suckling. They compared 
two groups of infants assigned (the decision being made by the midwife and mother) to a 
‘contact’ or ‘separation’ group immediately after birth. The contact group (38 infants) had 
immediate contact from birth for at least one hour. Twenty-four of them were suckling 
correctly after a mean of 49 minutes. The separation group (34 infants) started contact 
immediately after birth, were separated at 20 minutes and returned 20 minutes later. Only 7 of 
them suckled effectively, the difference being significant (P<0.001). 

Four studies were identified which showed that early contact resulted in a significant increase 
in breastfeeding rates at 2 to 3 months (Sosa et al, 1976; de Chateau & Wiberg, 1977a; 
Thomson, Hartsock & Larson, 1979; Ali & Lowry, 1981). One study showed an effect only at 
one week (Strachan-Lindenberg, Cabrera & Jimenez, 1990) and two studies failed to show a 
significant effect (Salariya, Easton & Cater, 1978; Taylor et al, 1985)  

Sosa et al (1976) studied 40 Guatemalan women who were randomly assigned to an early 
contact or a control group, and followed up by home visits. Early contact was initiated after 
delivery of the placenta and episiotomy repair and continued for 45 min. The control group 
had their first contact 24 hours postpartum. After 3 months, 72% in the early contact group 
were still breastfeeding and only 42% in the control group. The mean duration of breastfeeding 
was 196 days in the early contact group and 104 days in the control group (P<0.05). 

De Chateau & Wiberg (1977a) studied 40 primiparae in Sweden. Mothers were randomly 
assigned to a control group and an intervention group which had “extra contact” (15-20 min 
suckling and skin-to-skin contact during the first hour after delivery). At 3 months, 58% of 
mothers in the extra contact group were still breastfeeding compared with 26% in the control 
group (P<0.05). Extra contact mothers spent more time kissing and looking en face at their 
infants, while their infants smiled more and cried less.  

Thomson, Hartsock & Larson (1979) compared the effect of early contact, initiated 15-30 
minutes postpartum and continued for 15-20 minutes, with that of routine contact of less than 5 
minutes immediately after birth, resumed after 12-24 hours, in 30 primiparae who intended to 
breastfeed. At two months postpartum, breastfeeding without milk supplements was more 
common in the early contact than in the control group (9/15 versus 3/15, P<0.05). 

Ali & Lowry (1981) compared routine contact (starting at around 9 hours) with early contact 
(45 minutes immediately after delivery, resumed at 9 hours) in 74 Jamaican mothers and 
babies, randomly assigned to two groups. The rates of full breastfeeding were higher in the 
early contact than in the routine contact group both at 6 weeks (76% versus 49%, P<0.02) 
and 12 weeks postpartum (57% versus 27%, P<0.05). When interviewed at 12 weeks, early 
contact mothers were more likely than control mothers to vocalise to them and to rise and 
follow when their babies were taken from them.  

Strachan-Lindenberg, Cabrera & Jimenez (1990) studied the effect of early contact, 
breastfeeding promotion and rooming-in on the initiation and continuation of breastfeeding in 
Nicaraguan primiparae (see table 4.1). Mothers were randomly assigned immediately after 
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birth either to a control group with complete separation until discharge at 12-24 hours after 
delivery; or to an early contact group, with mother-infant contact immediately after birth for 45 
minutes followed by complete separation until discharge. Full breastfeeding one week later was 
significantly commoner in the early contact group than in the control group, but no differences 
were observed at 4 months. Age was not controlled for, although about half the mothers were 
adolescents.

A meta-analysis of these seven studies by Perez-Escamilla et al (1994) concluded that early 
contact had a positive effect on the duration of breast-feeding at 2 to 3 months (P<0.05). 
However, he cautions that “the effect of size across studies was heterogeneous” and some 
studies included other interventions (breastfeeding guidance, presence of the father during early 
contact), which might contribute independently to improve breastfeeding.  

A cross-sectional study of 726 primiparous women in the USA (Kurinij & Shiono, 1991) found 
that mothers were less likely to breastfeed exclusively in hospital if the first feed occurred 7 to 
12 hours postpartum or more than 12 hours postpartum (adjusted odds=0.5, 95% CI 0.3-0.8 
and adjusted odds=0.2, 95% CI 0.1-0.4 respectively). 

4.4 Other outcomes

Contact with the young soon after birth plays an important role in the maintenance of maternal 
behaviour in mammals, and there is growing evidence that this is true also in humans 
(Rosenblatt, 1994). 

Widström et al (1990) suggested that early touch of the nipple and areola (within 30 minutes) 
may positively influence the maternal/infant relationship during the first days after birth. A 
group of mothers (n=32) whose infants touched their nipples left their infants in the nursery 
for a shorter period and talked more to them than a group (n=25) who were allowed skin-to-
skin body contact without nipple touching. 

Early suckling can increase postpartum uterine activity and may reduce the risk of postpartum 
haemorrhage. Chua et al (1994) in Singapore recorded uterine activity in 11 women 
immediately after delivery of the placenta before, during and after breastfeeding or manual 
nipple stimulation. The median increase with manual stimulation was 66%, and with 
breastfeeding was 93%. 

Christensson et al (1992) found that newborns who had skin-to-skin contact (n=25), had 
significantly higher axillary and skin temperatures, higher blood glucose levels at 90 minutes, a 
more rapid return towards zero of the negative base-excess, and they cried less than babies 
kept next to their mothers in a cot (n=25).  

In a more recent study Christensson et al (1995) tape-recorded crying of newborns in the first 
90 minutes after birth. Ten were separated from their mothers in a cot, 12 had skin-to-skin 
contact for the whole period, and 11 were kept in a cot for 45 minutes and then had skin-to-
skin contact for the last 45 minutes. The newborns kept with skin-to-skin contact cried less than 
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those kept in a cot (P<0.001). Those who were kept in a cot for 45 minutes cried less often 
when they started skin-to-skin contact. The cry was of a special quality, in short pulses, and 
may be the equivalent of the “separation distress call” observed in other mammals. 

4.5 Analgesia during labour and delivery

Analgesics, particularly pethidine (meperidine), given during labour and delivery may interfere 
with the early development of breastfeeding behaviour, delay the first breastfeed and interfere 
with breastfeeding long term.  

In Righard & Alade’s study (1990) a group of mothers had received pethidine during labour. 
Their infants were less likely to suckle correctly or to suckle at all in the first 2 hours than 
infants born to mothers who did not receive analgesia (P<0.001).  

Nissen et al (1995) studied the breastfeeding behaviour of 44 newborns in the first 2 hours after 
birth. Rooting by newborns whose mothers did not receive pethidine during labour was more 
intense and started earlier (P<0.001) than that of newborns whose mothers did receive 
pethidine. Suckling started later (P<0.05) in infants exposed to pethidine.  

A subsample of 13 infants, whose mothers received 100 mg pethidine intramuscularly was 
further assessed (Nissen et al, 1997). Suckling behaviour was more affected if pethidine was 
given 1 to 5 hours before delivery, than if it was given 8 to 10 hours before. 

Rajan (1994) analysed combined data from a national survey of births in the United Kingdom 
and a postal questionnaire answered by 1064 women (10% of the initial survey) 6 weeks 
postpartum. Of women who did not receive pethidine during labour, 45% were fully 
breastfeeding, while of those who did receive pethidine, only 38% were fully breastfeeding 
(P=0.01). 

Alternative methods of pain relief, to minimize side-effects on both baby and mother, are said 
to be as effective. Hofmeyr et al (1991) found that the perception of severe pain was 
significantly lower (58%) in a group of women who had supportive companionship when 
compared to a group who had routine care (79%, P<0.005). Evidence for the effect of other 
methods is not available. 

4.6 Conclusions

Early contact increases breastfeeding both soon after delivery and 2-3 months later. However, 
it is difficult to make exact recommendations because the timing and duration of early contact 
in the various studies is different.  

As little as 15-20 minutes of contact in the first hour may be beneficial, while even a 20 minute 
interruption to contact during the first hour may be detrimental, suggesting a possible “dose 
response”. Spontaneous suckling may not occur until from 45 minutes to 2 hours after birth, 
but skin-to-skin contact should start as soon as possible after delivery. 
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Provided the infant is in close contact with its mother and can suckle when it shows signs of 
readiness, such as suckling movements, there is no justification for forcing it to take the breast. 
Doing so may have an adverse effect on breastfeeding behaviour subsequently (Widström & 
Thingström-Paulsson, 1993).  

Mothers and infants should not be separated after birth unless there is an unavoidable medical 
reason. Optimally the infant should be left with the mother continuously from birth, and 
allowed to attach spontaneously to the breast whenever he shows signs of readiness to do so. 
An arbitrary but practical minimum recommendation is for skin-to-skin contact to start within 
at most half-an-hour of birth and to continue for at least 30 minutes. 

Routine use of pethidine should be minimized. If mothers have received pethidine within 5 
hours of delivery, their infants are likely to be depressed and may need to continue with skin-
to-skin contact longer, before they start breastfeeding. 

Early contact including touching of the nipple may have important effects on general maternal 
behaviour and mother-infant bonding. Skin-to-skin contact may be valuable and should be 
encouraged for mothers who do not intend to breastfeed, as well as for those who do. 
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Immediate vs Late Contact: *P<0.02; **P<0.05.

Adapted from: Ali Z & Lowry M (1981).
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STEP 5

5.1 “Show mothers how to breastfeed, and how to maintain lactation even if they should be 
separated from their infants.”

Nursing staff should offer further assistance with breastfeeding within six hours of delivery and mothers should be 
shown how to express their milk or given written information on expression and/or advised where they could get help, 
should they need it...Mothers with babies in special care should be helped to initiate and maintain lactation by frequent 
expression of breastmilk...Staff should teach mothers positioning/attachment and techniques for manual expression of 
breastmilk. (The Global Criteria for the WHO/UNICEF Baby Friendly Hospital Initiative, 1992).   

5.2 Introduction

Some mothers breastfeed successfully without help, but many mothers, particularly primiparae, 
do need help. Breastfeeding is not a totally instinctive behaviour, and the technique needs to be 
learned. In communities where breastfeeding is still the norm, and where women give birth at 
home, new mothers are shown what to do by those with experience. Where women give birth 
in hospital, and in communities where the assistance of experienced women is not readily 
available, it is necessary for health care staff to help mothers.  

‘Breastfeeding guidance’ is not always clearly described, but consists of different mixtures of 
practical help, educational messages about technique and feeding pattern, and psychological 
support. Inaccurate and inconsistent assistance from health staff has been recognised as a major 
obstacle to breastfeeding (Winikoff et al, 1986; Garforth & Garcia 1989; Rajan, 1993). 
Breastfeeding counselling has generally not been included in the training of either doctors, 
nurses or midwives, so they often lack the skills needed to assist mothers. Health service 
managers may not regard helping mothers to breastfeed as a priority, and may not include the 
activity in job descriptions, or allocate staff time to it. 

However help soon after delivery has been shown to have lasting benefits, and should therefore 
be a routine part of maternity care. A mother needs help to ensure that she is able to position 
and attach her baby at her breast, guidance about how to interpret her baby’s behaviour and 
respond to it, and education about demand (or unrestricted) breastfeeding, and about exclusive 
breastfeeding. If she has difficulties, she needs skilled help to overcome them. Above all, she 
needs someone who gives her support and confidence. 

Many mothers have periods of separation from their infants because of illness, or employment, 
for example. All need to be shown how to express breastmilk if it becomes necessary so that 
the infant can be fed the milk by cup, and lactation maintained. Hand expression is most 
practical – pumps should not be emphasised, or mothers may become dependent upon them. 
Routine expression after feeds is not recommended. 
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5.3 Showing mothers how to breastfeed

Eight experimental or quasi-experimental studies were identified which examine the effect of 
different kinds of breastfeeding guidance in maternity wards, alone or in combination with 
other interventions (de Chateau et al, 1977b; Hall, 1978; Jones & West, 1986; Bathija & 
Anand, 1987; Strachan-Lindenberg, Cabrera & Jimenez, 1990; Altobelli et al, unpublished 
document, 1991; Righard & Alade, 1992; Perez-Escamilla et al, 1992). 

The four earlier studies (de Chateau et al, 1977b; Hall, 1978; Jones & West, 1986; Bathija & 
Anand, 1987) assessed the combined effects of providing information in hospital and support 
after discharge. In all four studies, breastfeeding rates increased at 1 to 3 months. The data did 
not allow a separate analysis of support in hospital alone, though this was clearly a key 
intervention.  

Strachan-Lindenberg, Cabrera & Jimenez (1990) studied 375 Nicaraguan women assigned to 
receive experimental breastfeeding guidance with either early contact or rooming-in, or to 
receive routine guidance and remain separated from their infants until discharge. Full 
breastfeeding at 1 week was significantly higher for both intervention groups. Breastfeeding at 
4 months was significantly higher only in the group with breastfeeding guidance and rooming-
in combined (see Table 7.1). 

In Peru, Altobelli et al (unpublished document, 1991) assessed the effect of ten standardized 
educational messages intended to reduce the use of ‘agüitas’ (herbal teas, water) in low-income 
urban women. Other aspects of the study have been described with Step 2. The educational 
materials included a flipchart used in hospital, and a poster/calendar to be taken home, both 
with the same ten messages and accompanying images. The messages were developed using 
established social marketing methods. No extra practical help with breastfeeding technique was 
given.  

In one intervention hospital, 33% of mothers exposed to one or both educational materials 
were breastfeeding exclusively at 4 weeks compared with only 16% of those not exposed 
(P<0.05). The authors concluded that exposure to a limited number of specially-designed 
educational messages is very important for the promotion of exclusive breastfeeding. 

Righard & Alade (1992) studied the effect of the baby’s suckling technique at discharge on 
breastfeeding duration. Those who were poorly attached (“nipple sucking”) were randomly 
assigned to a group whose attachment remained uncorrected, or to a corrected group. 
Correction consisted of a 5-10 minute instruction by a nurse. A group with an initially correct 
attachment was also included. Mothers were followed up by telephone at 2 weeks and 1, 2, 3 
and 4 months postpartum. 

The incidence of breastfeeding (exclusive and partial) at 1, 2, 3 and 4 months was significantly 
higher among the groups discharged with correct attachment than in the uncorrected group 
(P<0.01), and it was similar in both the corrected and the spontaneously correct groups. 
Breastfeeding difficulties and milk insufficiency were reported more frequently in the 
uncorrected than in the corrected or spontaneously correct groups. The authors concluded that 
the identification and correction of poor attachment helps mothers to breastfeed. 
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Perez-Escamilla et al (1992) studied the effects of rooming-in with or without breastfeeding 
guidance. Women delivering in a hospital with rooming-in and a ‘no-formula’ policy were 
randomly assigned to a group that received individual breastfeeding guidance or to a group 
who received routine care. Guidance consisted of practical advice from a hospital nurse trained 
in breastfeeding management, a breastfeeding brochure and wall posters illustrating attachment 
techniques as well as messages such as ‘breastfeed  frequently during the hospital stay’. The 
nurse had contact with the mother for 15 minutes every 2 hours from 8:00 h to 15:00 h each 
day until discharge (1.6 days postpartum on average). Up to 4 months, in primiparae, the rate 
of decline in full and partial breastfeeding was significantly slower in the group who received 
breastfeeding guidance than in those who did not. No difference was found among multiparae.  

Kindness and support even without technical help or promotional messages can build mothers’ 
confidence and have a lasting effect on breastfeeding. Conventional hospital care may have the 
opposite effect. Hofmeyr et al (1991) in a randomized controlled trial in South Africa assessed 
the effect of supportive companionship during uncomplicated labour. A group of nulliparous 
women (n=92) were supported during labour by a volunteer companion, who stayed as 
continuously as possible and used touch and speech to concentrate primarily on comfort, 
reassurance and praise. The supporters were drawn from the same community, stayed for at 
least several hours and in most cases until birth. Their emotional support seemed to be 
genuine. They did not discuss breastfeeding or help with the first feed. The control group 
(n=97) received the same clinical care but no support. 

At 6 weeks more of the supported than the unsupported mothers were fully breastfeeding (51% 
versus 29% respectively, P<0.01), they had fewer breastfeeding difficulties (16% versus 
63%, P<0.0001), and their feeding intervals were more flexible (81% versus 47%, 
P<0.0001). Among those who started bottle-feeding, 14% of the supported group and 32% of 
controls (P<0.01) stated that the main reason was milk insufficiency.  

Even a brief individual intervention immediately after delivery can be beneficial. Avoa & 
Fischer (1990) in Zaire studied the effect of 1 or 2 minutes individual guidance in 304 
multiparae and primiparae. Multiple regression analysis controlling for possible confounders 
showed that the infants of mothers who did not receive guidance lost more weight in hospital 
(as a percentage of birth weight) than infants of mothers who did receive it. 

5.4 Helping mothers who are separated from their infants in hospital

If a mother has had a caesarean section or is ill, or if her baby is ill or low birth weight, 
breastfeeding is put at risk. Early contact may not be possible, rooming-in may be delayed, and 
supplementary feeds may be given during the time of separation. However, with good 
management of breastfeeding, adverse effects can be substantially overcome. 

Perez-Escamilla, Maulén-Radovan & Dewey (1996) analysed data collected from 2517 women 
in the Mexican Demographic and Health Survey (DHS) conducted in 1987. After multivariate 
analysis, caesarean section was identified as a risk factor for not initiating breasfeeding (odds 
ratio [OR]= 0.64, 95% confidence interval [CI]= 0.50, 0.82) and for breastfeeding for less 
than 1 month (OR = 0.58, 95% CI = 0.37, 0.91). Hospital practices at the time of the survey, 
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i.e. prolonged maternal-infant separation and lack of qualified breastfeeding counselling and 
support, were suggested as the explanation.  

Victora et al (1990) suggest that the reasons for performing a caesarean section may have an 
effect on breastfeeding independently of the surgical intervention itself. In a birth cohort study 
of mode of delivery of 4912 Brazilian infants, the incidence of breastfeeding was similar after 
caesarean section and vaginal deliveries. However, caesarean section due to maternal or infant 
morbidity was associated with significantly shorter breastfeeding duration than when the 
operation was ‘elective’. 

The effect of caesarean delivery may be partly due to altered endocrine responses in the 
mother. Nissen et al (1996) studied the patterns of oxytocin, prolactin and cortisol in 
primiparae on day 2 after emergency section (n=17) or vaginal delivery (n=20). Mothers who 
had caesarean sections had no significant rise in prolactin level 20-30 minutes after a breastfeed 
started, and there was an association between mode of delivery and the infant’s age at first 
breastfeed, and the pattern of oxytocin release. These findings suggest that practices which 
affect endocrine responses favourably, such as contact with the infant, could be even more 
important after operative than after normal delivery.  Staff commitment to and support for 
breastfeeding after caesarean section may also be key factors, and may be more important than 
the exact timing of the first feed, as suggested by two longitudinal studies (Janke, 1988; 
Kearney, Cronenwett & Reinhardt, 1990). 

With low-birth-weight infants, it has been shown that many more can breastfeed effectively 
than was previously believed (Meier, 1994), some as early as after 32-34 weeks of gestation. 
However, for many infants, complete or partial feeding with expressed breastmilk is often 
needed initially. When this is so, adequate technique and frequency of milk expression are 
necessary to achieve adequate lactation, and eventually to establish breastfeeding. 

De Carvalho et al (1985) reported that frequent expression of breastmilk (4 or more times per 
day) was associated with increased milk production of mothers of premature infants who were 
unable to breastfeed. There are wide intra- and inter-individual variations in the volume of milk 
produced at each expression which makes a precise relationship between the frequency of 
expression and the total daily volume difficult to establish (Hopkinson, Schanler & Garza, 
1988). However more frequent expression is usually considered advisable to maintain 
production. From clinical experience, Meier (1994) recommends expressing breastmilk 8-12 
times a day, especially during the first week.  

It is important to start expressing breastmilk soon after delivery. Hopkinson, Schanler & Garza 
(1988) followed 32 healthy mothers who delivered at between 28 and 30 weeks gestation. 
Mothers started expression on days 2 to 6. Milk volume at 2 weeks was higher (r=0.48, 
P<0.02) when expression started earlier. From clinical experience, Meier (1994) recommends 
starting on the first day if possible. 

A retrospective study in Sweden (Nyqvist & Ewald, 1997) compared 148 infants separated 
from their mothers and admitted to the Neonatal Intensive Care Unit (NICU), 55% of whom 
were born by emergency caesarean section, with 3516 infants who were not admitted to the 
NICU. Exclusive and partial breastfeeding duration was similar in both groups. Early and 
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frequent expression of breastmilk (at least six times per day) was encouraged in the separated 
group, suggesting that support may have helped to prevent any effects of separation. 

Two observational studies by Lang, Lawrence & Orme (1994) indicate that teaching mothers 
how to express their milk and how to cupfeed their infants can improve eventual breastfeeding 
of premature or ill infants. (Cupfeeding is discussed further under Step 9.) 

5.5 Conclusions

Although carefully worked out educational messages may be beneficial (Altobelli et al, 
unpublished document, 1991), this may not be the most effective form of assistance. Individual 
practical help with breastfeeding technique (Righard & Alade, 1992, Perez-Escamilla et al, 
1992) and psychological support to build a mother’s confidence (Hofmeyr et al, 1991) may be 
as or more effective in increasing the duration of breastfeeding. The same principles apply 
when mother and infant are separated. Appropriate help given even during the short time spent 
in the maternity ward can have an effect lasting up to 4 months. 

Every mother needs to learn how to express breastmilk to feed her infant and to maintain 
lactation in the event of separation. In the case of low-birth-weight infants, eventual 
breastfeeding may depend on early and effective support with milk expression.
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Step 5 – Guidance Step 7- Rooming-in 

Unadjusted full breastfeeding survival curves of 
primiparae by maternity ward 

NUR, nursery, n=17; RI, rooming-in, n=15; RIBFG, rooming-in 
with breastfeeding guidance, n=22. NUR significantly different 
from RI (p<0.05) and RIBFG (p<0.05). 

Reprinted from Early human development, 31, Perez-Escamilla et al, Effect of the 
maternity ward system on the lactation success of low-income urban Mexican women, 
pp. 25-40, Copyright (1992), with permission from Elsevier Science. 
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Step 6

6.1 “Give newborn infants no food or drink other than breastmilk, unless medically 
indicated.”

For any breastfeeding babies being given food or drink other than breastmilk there should be acceptable medical 
reasons. No promotion for infant foods or drinks other than breastmilk should be displayed or distributed to mothers, 
staff, or the facility. (The Global Criteria for the WHO/UNICEF Baby Friendly Hospital Initiative, 1992). 

6.2 Introduction

It is common practice in maternity facilities to give formula, glucose water, or plain water to 
newborns, either before the first breastfeed (prelacteal feeds) or in addition to breastfeeding 
(supplements). This practice is associated with early termination of breastfeeding. Water and 
glucose water may be given for a variety of reasons including to reduce jaundice or to prevent 
hypoglycemia. Formula may be given when an infant is unsettled, sleepy, having difficulty 
attaching to the breast, or apparently hungry after a breastfeed, or when the mother is ill or 
wanting to rest, and sometimes for no specified reason. 

In many communities, prelacteal feeds of, for example, herbal teas, ghee, or banana are given 
for ritual purposes (Morse, Jehle & Gamble, 1992). Reasons include the belief that colostrum 
is harmful, and to clean the infants’ gut. The first breastfeed may be delayed for several hours 
or days, and colostrum may be discarded (Davies-Adetugbo, 1997). When prelacteal feeds are 
given in health facilities also, the initiation of breastfeeding may be delayed.  

Giving prelacteal feeds or supplements increases the risk of infection in the infant. If they are 
given by bottle, they may interfere with suckling (see Step 9). Giving supplements reduces the 
frequency of breastfeeding, and hence the amount of nipple stimulation and of breastmilk 
removed. This contributes in the first few days to engorgement, and later to decreased milk 
production. 

Some hospitals give mothers commercial packs containing free samples of breastmilk 
substitutes and other items either during pregnancy, or on discharge from the maternity ward. 
These packs may contain feeding bottles, powdered or concentrated formula, bottles of sterile 
water, plastic teats, or formula advertisements. Giving free samples makes it more likely that 
mothers will use artificial feeds, and the practice is not in accordance with the International 
Code of Marketing of Breast-milk Substitutes. 

6.3 Effect of in-hospital prelacteal feeds and supplements on breastfeeding

Regarding the effect of prelacteal feeds (as opposed to supplements) on breastfeeding 
outcomes, only two studies were identified, and neither was experimental. In a longitudinal 
study in Israel, Leefsma & Habatsky (1980) found that infants who received one or more 
prelacteal formula feeds were less likely to be fully breastfeeding at 6 weeks. More prelacteal 
feeds were associated with a greater likelihood of not breastfeeding. 
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Perez-Escamilla et al (1996) analyzed retrospectively the 1991/92 Epidemiology and Family 
Health Survey from Honduras, which included 714 women with children 0 to 6 months old. 
The use of prelacteal water was negatively associated with exclusive breastfeeding (OR=0.19, 
95% CI 0.09-0.41). The use of milk-based prelacteal feeds was negatively associated with 
exclusive (OR=0.19, 95% CI 0.08-0.43) and any breastfeeding (OR=0.21, 95% CI 0.09-
0.48). Water-based prelacteal feeds were associated with delayed initiation (>24 hs) of 
breastfeeding (P=0.003). The authors concluded that these results “strongly suggest that 
prelacteal feeds are a risk factor for poor breastfeeding outcomes.” 

Regarding the use of supplements in hospital, four experimental studies were identified. One of 
the earliest and most influential was a quasi-experimental study by de Chateau et al (1977b) in 
Sweden. Infants in the control group (n=119) were test weighed (before and after each 
breastfeed) and given routine formula supplements. A first intervention group (n=203) was 
studied immediately after changes were established. They did not receive formula and were not 
test weighed. More mothers in the control group stopped breastfeeding by two weeks 
postpartum (45% versus 20%). A second intervention group (n=68) was studied one year after 
the new routines were well established and staff had accepted them. The mean duration of 
breastfeeding was significantly longer than in the control group (95 days versus 42 days, 
P<0.0005). In this second intervention group, because of staff’s increased interest and 
knowledge of breastfeeding techniques, mothers also received more guidance and reassurance 
than the first group.  

A quasi-experimental trial was conducted by Gray-Donald et al (1985) in Montreal, Canada, 
which looked at the effect of restricting formula supplements on breastfeeding duration. Nurses 
in one of two nurseries were informed about the new policy of restricted supplementation. Two 
weeks later mothers were assigned, based on bedspace availability, to this intervention nursery 
or to the other, control, nursery. In the intervention nursery mothers were awakened at 2 am to 
breastfeed their babies. Formula supplements were given on special indications such as during 
the first 24 hours after a caesarean delivery. They were given to 37% of infants. In the control 
nursery formula supplements were used at the discretion of nursing staff, and were given to 
85% of infants. Glucose water was used similarly in both nurseries: 45 mL per infant per day. 
At 4 and 9 weeks postpartum the percentage of mothers breastfeeding and giving a formula 
supplement once or less per day was similar in the control and intervention groups (71% versus 
68% and 55% versus 54%, respectively). The authors concluded that a need for 
supplementation may be a marker of initial breastfeeding problems but were unable to say that 
giving supplements caused discontinuation of breastfeeding.  

Nylander et al (1991) conducted a pre- and post-intervention study in a maternity ward in 
Norway of the effects of earlier, more frequent breastfeeding and elimination of routine 
supplements. In the post-intervention group, 12% received supplementary human milk and 2% 
received water; 81% of pre-intervention controls received supplementary formula and 100% 
received sugar water. One year later data were collected through local health centers. 62% in 
the intervention group and 52% of controls were traced - losses being mainly due to change of 
address or loss of records. The mean duration of full breastfeeding was 4.5 (  1.8) months in 
the intervention group and 3.5 (  2.1) months in the control group (P<0.001).  

Martin-Calama et al (1997) in a randomized controlled study compared an intervention group 
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of infants receiving only breastmilk during the first 3 days of life (n=87) with a control group 
who received glucose water ad libitum by bottle during the same period (n=83). Mothers were 
interviewed by telephone at 5 months postpartum. Mothers lost to follow up did not differ from 
mothers followed up; infants in the intervention group who received only one feed of glucose 
water remained in that group for the analysis (J. Martin-Calama, personal communication, 
1998). The intervention group was significantly less likely to be formula fed at 4 weeks of age 
than the controls (18% versus 34% respectively, P<0.05). At 16 weeks of age, the 
intervention group was more likely to continue breastfeeding (67% versus 43% respectively, 
P<0.01). Most major possible confounders were controlled, except maternal education (J. 
Martin-Calama, personal communication, 1998). 

Supportive evidence for an association between the use of supplements and premature cessation 
of breastfeeding is provided by three prospective studies. Kurinij et al in the USA (1984) found 
that infants who received water in hospital were significantly more likely to stop breastfeeding 
by 4 months than those who did not receive water. 

In a prospective observational study of 166 mother-infant pairs in Chicago conducted by 
Feinstein et al (1986), the use of more than one bottle of formula per day in hospital was 
associated with decreased breastfeeding at 4, 10 and 16 weeks. 

Blomquist et al (1994) studied the feeding routines of 521 newborns in a maternity unit in 
Sweden and their subsequent feeding patterns. At discharge, 69% of newborns had breastfed 
exclusively and 31% had received one or more bottles of expressed human milk or formula. At 
three months, 80% were still breastfeeding fully or partially. After multiple logistic regression 
analysis the adjusted relative risk (odds ratio, OR) of not being breastfed at three months was 
3.9 (95% CI 2.1-7.2) when supplements were used in hospital. In the bivariate analysis a 
strong interaction was found between in-hospital use of supplements and initial weight loss of 
10% birth weight or more. The risk of breastfeeding discontinuation at 3 months was almost 7 
times higher with both than with neither of these factors. 

However, among infants given supplements for the specific medical indications of maternal 
diabetes mellitus or gestational diabetes, the duration of breastfeeding was similar to that in the 
non-supplemented group. In addition, the use of supplements in hospital was associated with an 
initial weight loss of 10% or more. The authors’ explanation for this difference is that 
“supplementing a newborn on strict ‘medical’ grounds does not disturb the mother-child 
interaction and maternal confidence as it does when supplements are given because of 
‘insufficient amounts’ of milk or fussiness”. This argument is supported by the interaction 
found between the use of supplements in hospital and an initial weight loss of 10% or more. In 
this case, the mother is likely to receive a direct message of ‘insufficiency’ which may be 
difficult to overcome. 

6.4 Effect of supplements after discharge on breastfeeding 

The use of supplements at an early stage after discharge has also been prospectively studied. 
Martines, Ashworth & Kirkwood (1989) found in Brazil that the relative risk of stopping 
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breastfeeding by 1 month was 3.7 times higher when formula was used at 1 week, than when 
infants did not receive formula.  

Perez-Escamilla et al (1993) studied 165 women in Mexico. After controlling for planned 
breastfeeding duration, they found that women who were fully breastfeeding at 1 week, were 
more likely than women who were only partially breastfeeding, to continue for 2 months (OR: 
4.6, CI: 1.3-15.8) and 4 months (OR: 4.1, CI: 1.7-10.0). This suggests that introduction of 
supplements in the first week is a risk factor for early termination of breastfeeding, independent 
of maternal intentions.  

6.5 Other outcomes

Supplements increase the risk of diarrhoea and other infections, such as meningitis and 
neonatal sepsis, in situations where hygiene is poor (Victora et al, 1987; de Zoysa, Rea & 
Martines, 1991; Ashraf et al, 1991), and also in conditions with better hygiene (Howie et al, 
1990).  

Høst (1991) found in a cohort study of 1749 newborns that even a few prelacteal feeds may 
result in the development of cow’s milk intolerance or cow’s milk allergy, which becomes 
symptomatic in later infancy. 

Supplements have not proved effective in some situations for which they are advocated. Studies 
have failed to support the commonly held belief that supplementation with water or glucose 
water reduces hyperbilirrubinemia of term, breastfed newborns (Verronen et al, 1980; de 
Carvalho, Hall & Harvey, 1981; Nicoll, Ginsburg & Tripp, 1982; Nylander et al, 1991).  

The use of glucose water to prevent hypoglycaemia is not indicated for healthy term infants 
who are breastfed on demand, even if interfeed intervals are long (Williams, 1997). A chart 
review conducted by Glover & Sandilands (1990) found that newborns who received glucose 
water in hospital lost more weight (P<0.03) and stayed in hospital longer (P<0.009) than 
newborns who did not receive glucose water. Martin-Calama et al (1997) found in a 
randomized study that infants did not exhibit hypoglycaemic symptoms during the first 48 
hours of life whether they received glucose water or not. During the first 48 hours more weight 
was lost in the non-glucose water group, which was significant statistically but not clinically 
(5.9% versus 4.9% at 48 hours, P<0.001). At 72 hours no difference in weight loss was 
found between the 2 groups (4.2% versus 4.3%). 

6.6 Effect of commercial samples of breastmilk substitutes on breastfeeding

A longitudinal study in Mexico (Margen et al, 1991) reported a significant association between 
the distribution of formula samples and the use of formula. When interviewed 2 weeks after 
discharge, 50% of mothers reported receiving free formula samples at discharge . These 
numbers did not include mothers from social security facilities who received prescriptions for 
free formula at discharge. Mothers who received free formula samples at discharge were more 
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likely to use formula at 2 weeks postpartum than mothers who did not receive samples 
(P<0.05), irrespective of infant feeding intentions at admission. Among mothers initially 
planning to use formula, 100% were using it if they had received free samples, and only 50% 
if they had not received free samples. Among mothers initially planning not to use formula, 
75% were using it if they had received free samples, and 62% if they did not receive samples. 
The difference remained significant after controlling for maternal age, educational level and 
plans to return to work.  

Perez-Escamilla et al (1994) performed a meta-analysis of six experimental studies (Bergevin, 
Dougherty & Kramer, 1983; Guthrie et al, 1985; Evans, Lyons & Killien, 1986; Feinstein et 
al, 1986; Frank et al, 1987; Dungy et al, 1992). Studies compared groups receiving 
commercial discharge packs which included samples of breastmilk substitutes with groups that 
received no formula but educational pamphlets, breast pads, breast cream, breast pumps, 
bottles of water, non-specified materials or nothing at all. Five studies were performed in 
industrialized countries, one in the Philippines. The rates of full breastfeeding at 1 month and 
any breastfeeding at 4 months were significantly lower in the groups receiving samples of 
formula or other breastmilk substitutes. Perez-Escamilla concluded that commercial discharge 
packs are associated with reduced breastfeeding rates, especially among groups at risk such as 
primiparae and low-income women in developing countries.  

Two more recent experimental studies by Bliss et al (1997) and Dungy et al (1997) do not 
clearly confirm these conclusions, but they need to be interpreted with caution as they have 
methodological limitations. Bliss et al followed three groups of mothers randomized by weeks, 
who received discharge packs with formula and/or a breast pump, and a control group who 
received neither. Overall duration of any breastfeeding was similar for all groups.  However, 
confounding variables were not controlled for, and prebirth breastfeeding plans differed 
between groups (P<0.05). Among a subsample of mothers who planned to breastfeed for 6 
months or more, full breastfeeding at 6 weeks was more likely (P<0.05) for those who 
received a breast pump (78%) or only pamphlets (72%) than those who received formula only 
or formula and a breast pump (64% each). In another subsample of mothers (n=1351) who 
had not returned to school or work outside the home by 6 weeks full breastfeeding at 6 weeks 
was also more likely for those receiving only a breast pump or pamphlets and no formula 
sample.

Dungy et al (1997) followed 725 women randomly assigned to receive a discharge pack 
containing formula and/or a breast pump. There were no “no item” controls. The rates of full 
and partial breastfeeding were similar in all the groups during the full 16-week follow-up 
period. However, the type of breastfeeding before distribution of discharge packs was not 
mentioned, and mothers lost to follow-up after discharge (n=38) tended to be less educated, 
unmarried, of lower socioeconomic status and members of minority groups, so the results may 
not be valid for these high-risk subgroups. 

The authors acknowledge that “direct marketing of infant formula products to consumers and 
the distribution of infant formula samples to pregnant women” is increasing. These marketing 
practices were not controlled as potential confounders. The effect of giving breast pumps is not 
necessarily helpful for breastfeeding, especially if feeding bottles are included, which is not 
clear in this study.  The lack of a control group receiving “no item” is thus an important 
limitation.
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6.7 Impact and cost-effectiveness of restricting formula in maternity wards

A three-country study in Brazil, Honduras and Mexico (Horton et al, 1996; TG Sanghvi, 
unpublished document, 1996) compared 3 hospitals with well-developed programmes and 3 
control hospitals in the same cities serving similar populations. Mothers were interviewed at 
discharge (n=200-400) and followed at one month and again at 2 (Honduras), 3 (Brazil) or 4 
months (Mexico) to compare the proportions of exclusive, partial and no breastfeeding as a 
measure of programme impact on breastfeeding practices. In Brazil and Honduras, the 
programme hospitals had significantly higher rates of exclusive breastfeeding; in Mexico, the 
programme hospital had a higher rate of any breastfeeding.  

The data on breastfeeding impact were then translated into more generalizable health units, to 
percentage reduction in diarrhoea mortality, acute respiratory infection (ARI) mortality and 
diarrhoea morbidity. Disability-adjusted life years (DALYs) were calculated based on death 
estimates from ARI and diarrhoea.*

The costs of breastfeeding promotion activities, mainly programme maintenance costs were 
calculated and incremental costs (i.e. the difference in costs of activities between programme 
and control hospitals) were obtained. These costs were combined (separately) with mortality, 
morbidity and DALY impacts to obtain a set of cost-effectiveness measures. It was found that 
restricting formula and glucose water and medications during delivery (oxytocic drugs) can be 
highly cost-effective for preventing cases of diarrhoea, preventing deaths from diarrhoea and 
gaining DALYs.  

By investing US $0.30 to $0.40 per birth annually in a hospital where formula feeding and 
medications during delivery were still used, diarrhoea cases could be prevented for $0.65-
$1.10 per case. Similarly, diarrhoea deaths can be averted for $100 to $200 per death, and 
DALYs can be gained for $2 to $4 per DALY. 

6.8 Conclusions

There are a number of difficulties in obtaining satisfactory evidence about the effect of 
supplementary feeds on the success of lactation: 
1) It is difficult to assign mother-infant pairs randomly to a “supplemented” or an 
“unsupplemented” group and to control for the mother’s decision about breastfeeding 
exclusively or not.
2) Some earlier studies did not count water (either plain or with glucose) as an additional fluid, 
considering only formula as such; their results are therefore only partially applicable (Gray-
Donald et al, 1985; de Chateau et al, 1977b).  
3) Most studies do not differentiate what is given from how it is given -- by bottle, cup or 
spoon (see Step 9).  

* DALY is an indicator promoted by the World Bank for comparing health interventions. It combines in a single value 
the number of years lost by premature death and the number of years lived with a disability for a certain group of 
causes. 
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4) It has sometimes been difficult to change practices consistently. Staff attitudes may not 
change immediately after new routines are established (de Chateau et al, 1977b) despite 
training; so “unsupplemented” groups often include a proportion of supplemented infants. 
5) Most studies have analyzed together supplements given with and without medical 
indications; but as Blomquist (1994) points out, the effect of supplements may be different 
when given for different reasons. Considering both groups together may introduce a bias.  

Despite these limitations, it is apparent that the use of supplements without a medical indication 
is associated with earlier cessation of breastfeeding. It is not clear to what extent the use of 
supplements is causal, interfering with infants’ feeding behaviour, or undermining mothers’ 
confidence; and to what extent it is a marker of mothers with breastfeeding difficulties or of 
staff with insufficient breastfeeding support skills. Either way, it must be concluded that 
mothers need skilled help with breastfeeding to prevent or overcome difficulties, so that 
prelacteal feeds and supplements are not given unless there is a specific medical indication.  
Restricting the use of these feeds is one of the most cost-effective health interventions 
identified. There is no justification for giving mothers free samples of breastmilk substitutes 
before or after delivery. 



Ta
bl

e 
6.

1.
 C

O
M

PA
R

A
TI

V
E 

R
ES

U
LT

S 
O

F 
EX

PE
R

IM
EN

TA
L 

ST
U

D
IE

S 

IN
-H

O
SP

IT
A

L 
SU

PP
LE

M
EN

TA
TI

O
N

 

St
ud

y 
Po

pu
la

tio
n 

Co
nt

ro
l/I

nt
er

ve
nt

io
n 

Sa
m

pl
e 

Re
su

lts
 

Co
nc

lu
si

on
 

[M
et

ho
do

lo
gy

 
lim

ita
tio

ns
] 

ch
ar

ac
te

ris
tic

s 
si

ze
 

Co
nt

ro
l 

In
te

rv
en

tio
n 

D
e 

C
ha

te
au

 '7
7b

 
(S

w
ed

en
) 

U
rb

an
 p

rim
ip

ar
ae

 a
nd

 
m

ul
tip

ar
ae

, h
ea

lth
y 

ne
w

bo
rn

s 
C

on
tro

l: 
pr

e-
in

te
rv

en
tio

n 
ro

ut
in

es
 

In
t: 

no
 w

ei
gh

in
g 

be
fo

re
 a

nd
 a

fte
r f

ee
ds

, 
no

 'f
oo

d'
 s

up
pl

em
en

ts
. S

tu
di

ed
 o

ne
 y

ea
r 

af
te

r c
ha

ng
es

 s
ta

rte
d.

 

C
on

tr:
 

11
9 

In
t: 

68
 

N
= 

18
7 

42
 d

ay
s 

m
ed

ia
n 

du
ra

tio
n 

of
 a

ny
 B

F 
(m

ed
ia

n 
te

st
)*

**
 

95
 d

ay
s 

m
ed

ia
n 

du
ra

tio
n 

of
 a

ny
 

BF
(m

ed
ia

n 
te

st
) *

**
 

Lo
ng

er
 d

ur
at

io
n 

of
 B

F 
w

he
n 

te
st

 w
ei

gh
in

g 
an

d 
'fo

od
' 

su
pp

le
m

en
ts

 s
to

pp
ed

 

G
ra

y-
D

on
al

d 
'8

5 
(C

an
ad

a)
 

W
el

l-b
ab

y 
nu

rs
er

ie
s,

 s
oc

io
-

ec
on

om
ic

al
ly

 a
nd

 c
ul

tu
ra

lly
 

di
ve

rs
e 

po
pu

la
tio

n.
 H

ea
lth

y 
te

rm
 in

fa
nt

s.
 

C
on

tro
l: 

fo
ur

-h
ou

rly
 fe

ed
in

gs
, f

or
m

ul
a 

af
te

r B
F 

at
 n

ur
si

ng
 s

ta
ff'

s 
di

sc
re

tio
n 

In
t: 

tra
in

in
g 

of
 n

ur
si

ng
 s

ta
ff 

on
 p

ol
ic

y 
of

 
re

st
ric

te
d 

fo
rm

ul
a 

us
e.

  
Bo

th
: G

lu
co

se
 w

at
er

 u
nr

es
tri

ct
ed

  
St

ud
ie

d 
2 

w
ee

ks
 a

fte
r t

ra
in

in
g 

C
on

tr:
 

39
3 

In
t: 

38
8 

N
= 

78
1 

59
 (1

5%
) g

iv
en

 n
o 

fo
rm

ul
a 

in
 h

os
pi

ta
l**

* 

27
8 

(7
1%

) f
ul

ly 
BF

  
at

 4
 w

ee
ks

 

21
5 

(5
5%

) f
ul

ly 
BF

  
at

 9
 w

ee
ks

 

24
4 

(6
3%

) g
iv

en
 n

o 
fo

rm
ul

a 
in

 h
os

pi
ta

l**
* 

26
3 

(6
8%

) f
ul

ly
 B

F 
 

at
 4

 w
ee

ks
 

21
0 

(5
4%

) f
ul

ly 
BF

  
at

 9
 w

ee
ks

 

U
se

 o
f f

or
m

ul
a 

bu
t n

ot
 

gl
uc

os
e 

w
at

er
 

re
du

ce
d.

 F
ul

l B
F 

un
ch

an
ge

d 
at

 4
 a

nd
 9

 
w

ee
ks

 

N
yl

an
de

r '
91

 
(N

or
w

ay
) 

[4
 a
, 6

, 8
] 

H
ea

lth
y 

te
rm

 b
ab

ie
s,

 b
irt

h 
w

ei
gh

t 2
50

0-
45

00
 g

 
C

on
tro

l: 
pr

e-
in

te
rv

en
tio

n 
ro

ut
in

e 
ca

re
 

In
t: 

tra
in

in
g 

of
 s

ta
ff 

to
 a

vo
id

 ro
ut

in
e 

fo
rm

ul
a 

an
d 

gl
uc

os
e 

w
at

er
 +

 e
ar

ly
 

co
nt

ac
t (

St
ep

 4
) +

 fe
ed

in
g 

on
 d

em
an

d 
(S

te
p 

8)
.  

Fo
llo

w
-u

p:
 

C
on

tr:
 

10
6 

In
t: 

12
6 

N
= 

23
2 

M
ea

n 
du

ra
tio

n 
of

 fu
ll 

BF
: 

3.
5 

±2
.1

 m
on

th
s*

**
 

13
 (1

2%
) f

ul
ly

 B
F 

 
at

 6
 m

on
th

s*
*; 

50
 (4

7%
) s

til
l B

F 
 

at
 9

 m
on

th
s*

* 

M
ea

n 
du

ra
tio

n 
of

 fu
ll 

BF
: 4

.5
 ±

1.
8 

m
on

th
s*

**
 

28
 (2

2%
) f

ul
ly

 B
F 

 
at

 6
 m

on
th

s*
*; 

78
 (6

2%
) s

til
l B

F 
at

  
9 

m
on

th
s*

* 

M
ea

n 
du

ra
tio

n 
of

 fu
ll 

BF
 in

cr
ea

se
d 

fro
m

 3
.5

 
to

 4
.5

 m
on

th
s 

w
he

n 
su

pp
le

m
en

ts
 s

to
pp

ed
 

(+
 S

te
ps

 4
 a

nd
 8

) 

M
ar

tin
-C

al
am

a 
’9

7 
(S

pa
in

) 
[2

,a ]

H
ea

lth
y 

m
ot

he
rs

 in
te

nd
in

g 
to

 
br

ea
st

fe
ed

 
 3

 m
on

th
s,

 w
ith

 
he

al
th

y 
te

rm
 in

fa
nt

s 
w

ith
ou

t 
m

ed
ic

al
 in

di
ca

tio
ns

 fo
r 

re
ce

iv
in

g 
gl

uc
os

e 
w

at
er

 

C
on

tro
l: 

gl
uc

os
e 

w
at

er
 a

d 
lib

itu
m

 fr
om

 a
 

bo
ttl

e,
 a

fte
r b

re
as

tfe
ed

s,
 d

ur
in

g 
fir

st
 3

 
da

ys
 

In
t: 

ex
cl

us
iv

e 
BF

 d
ur

in
g 

fir
st

 3
 d

ay
s 

 

C
on

tr:
 

83
 

In
t: 

87
 

N
= 

17
0 

At
 4

 w
ee

ks
 3

4%
 b

 ha
d 

in
tro

du
ce

d 
fo

rm
ul

a*
 

At
 1

6 
w

ee
ks

 3
6 

 
(4

3%
) w

er
e 

st
ill 

BF
**

 

At
 4

 w
ee

ks
 1

8%
 b

 

in
tro

du
ce

d 
fo

rm
ul

a*
 

At
 1

6 
w

ee
ks

 5
8 

(6
7%

) 
w

er
e 

st
ill 

BF
**

 

In
fa

nt
s 

re
ce

iv
in

g 
gl

uc
os

e 
w

at
er

 in
 

ho
sp

ita
l w

er
e 

le
ss

 
lik

el
y 

to
 c

on
tin

ue
 B

F 
at

 
16

 w
ee

ks
 

*P
<0

.0
5;

 **
P<

0.
01

; *
**

P<
0.

00
1.

 
a : D

ro
p-

ou
ts

 a
na

ly
se

d 
se

pa
ra

te
ly

 
b : D

at
a 

re
ca

lc
ul

at
ed

 
BF

: b
re

as
tfe

ed
in

g

55



Ta
bl

e 
6.

2.
 C

O
M

PA
R

A
TI

V
E 

R
ES

U
LT

S 
O

F 
LO

N
G

IT
U

D
IN

A
L 

ST
U

D
IE

S 

U
SE

 O
F 

SU
PP

LE
M

EN
TS

 

St
ud

y 
Po

pu
la

tio
n 

Sa
m

pl
e 

Ex
po

su
re

 
Re

su
lts

 
St

at
is

tic
al

 
Co

nc
lu

si
on

 
Ch

ar
ac

te
ris

tic
s 

si
ze

Ex
po

se
d 

No
t e

xp
os

ed
 

an
al

ys
is

 

Ku
rin

ij 
'8

4 
(U

SA
) 

U
rb

an
 b

re
as

tfe
ed

in
g 

pr
im

ip
ar

ae
, n

or
m

al
 

si
ng

le
to

n 
w

ei
gh

in
g 

>2
00

0g
. 

Fo
llo

w
ed

-u
p 

fo
r 6

 o
r 7

 
m

on
th

s.
 

 
10

9 
In

-h
os

pi
ta

l u
se

 o
f w

at
er

 

Fo
rm

ul
a 

us
ed

 re
gu

la
rly

 
fro

m
 d

is
ch

ar
ge

 to
 1

 
m

on
th

 

23
/4

0 
(5

8%
)a  B

F 
 

>4
 m

on
th

s 

8/
28

 (2
9%

)a  B
F 

 
>4

 m
on

th
s 

O
R

=3
.9

 
(9

5%
 C

I: 
2.

3-
6.

5)
 

51
/6

9 
(7

4%
)a  B

F 
>4

 
m

on
th

s 

66
/8

1 
(8

1%
)a  B

F 
>4

 
m

on
th

s 

U
ni

va
ria

te
 a

na
ly

si
s:

 
N

S 
M

ul
tip

le
 lo

gi
st

ic
 

re
gr

es
si

on
* 

U
ni

va
ria

te
 a

na
ly

si
s*

**
 

M
ul

tip
le

 lo
gi

st
ic

 
re

gr
es

si
on

**
*  

U
se

 o
f w

at
er

 in
 

ho
sp

ita
l a

ss
oc

ia
te

d 
w

ith
 s

ho
rte

r B
F 

R
is

k 
of

 B
F 

di
sc

on
tin

ua
tio

n 
 

by
 4

 m
o 

as
so

ci
at

ed
 

w
ith

 u
se

 o
f f

or
m

ul
a 

du
rin

g 
fir

st
 m

on
th

 

Bl
om

qu
is

t '
94

 
(S

w
ed

en
) 

H
ea

lth
y 

pr
e-

te
rm

 a
nd

 te
rm

 
ne

w
bo

rn
s.

 F
ol

lo
w

ed
-u

p 
fo

r 
4 

m
on

th
s 

 
52

1 
In

-h
os

pi
ta

l u
se

 o
f f

or
m

ul
a 

or
 d

on
or

's 
m

ilk
 

10
2/

15
6 

(6
5%

) s
til

l B
F 

at
 3

 m
on

th
s 

O
R

=3
.5

1 
 

(9
5%

 C
I: 

2.
26

-5
.4

7)
  

Ad
ju

st
ed

 O
R

=3
.9

  
(9

5%
 C

I:2
.1

-7
.2

) 

29
2/

33
6 

(8
7%

) s
til

l 
BF

 a
t 3

 m
on

th
s 

U
ni

va
ria

te
 a

na
lys

is
 

M
ul

tip
le

 lo
gi

st
ic

 
re

gr
es

si
on

  

U
se

 o
f f

or
m

ul
a 

or
 

do
no

r's
 m

ilk
 

in
cr

ea
se

d 
ris

k 
of

 B
F 

di
sc

on
tin

ua
tio

n 

M
ar

tin
es

 '8
9 

(B
ra

zi
l) 

H
ea

lth
y 

si
ng

le
to

ns
 w

ith
 

bi
rth

 w
ei

gh
t >

15
00

g,
 fr

om
 

lo
w

-in
co

m
e 

ur
ba

n 
fa

m
ilie

s,
 

fo
llo

w
ed

-u
p 

fo
r 6

 m
on

th
s 

 
53

8 
U

se
 o

f f
or

m
ul

a 
at

 1
 w

ee
k 

U
se

 o
f f

or
m

ul
a 

at
 3

 
m

on
th

s 

R
R

 o
f s

to
pp

in
g 

BF
 a

t 1
 

m
on

th
: 3

.7
  

(9
5%

 C
I: 

1.
04

-1
3.

15
) 

R
R

 o
f s

to
pp

in
g 

BF
 a

t 6
 

m
on

th
s:

 3
.8

5 
 

(9
5%

 C
I: 

2.
34

-6
.3

2)
 

R
R

 =
 1

.0
0 

R
R

 =
 1

.0
0 

Lo
gi

st
ic

 re
gr

es
si

on
* 

Lo
gi

st
ic

 re
gr

es
si

on
**

* 

U
se

 o
f f

or
m

ul
a 

at
 1

 
w

ee
k 

an
d 

3 
m

on
th

s 
in

cr
ea

se
d 

ris
k 

of
 

st
op

pi
ng

 B
F 

*P
<0

.0
5;

 **
P<

0.
01

; *
**

P<
0.

00
1.

 
 a
: D

at
a 

re
ca

lc
ul

at
ed

 
BF

: b
re

as
tfe

ed
in

g 
 

O
R

: O
dd

s 
ra

tio
R

R
: R

el
at

iv
e 

ris
k 

56



Ta
bl

e 
6.

3.
 IN

-H
O

SP
IT

A
L 

SU
PP

LE
M

EN
TA

TI
O

N
: H

Y
PE

R
BI

LI
R

U
BI

N
A

EM
IA

 

St
ud

y 
Po

pu
la

tio
n 

Co
nt

ro
l/I

nt
er

ve
nt

io
n 

Sa
m

pl
e 

Re
su

lts
 

Co
nc

lu
si

on
 

[M
et

ho
do

lo
gy

 
lim

ita
tio

ns
] 

Ch
ar

ac
te

ris
tic

s 
si

ze
 

Co
nt

ro
l 

In
te

rv
en

tio
n 

Ve
rro

ne
n 

'8
0 

(F
in

la
nd

) 
[6

]

H
ea

lth
y 

ne
w

bo
rn

s 
w

ith
ou

t r
is

k 
of

 h
yp

og
lyc

ae
m

ia
 

C
on

tro
l (

pr
e-

in
t):

 n
o 

ro
om

in
g-

in
, 

sc
he

du
le

d 
fe

ed
s,

 s
up

pl
em

en
ts

. 
In

te
rv

en
tio

n:
 ro

om
in

g-
in

 +
 B

F 
on

 
de

m
an

d 
+ 

av
oi

da
nc

e 
of

 fo
rm

ul
a 

fe
ed

in
gs

. 

C
on

tr:
 5

74
 

In
t: 

55
1 

N
= 

11
25

 

29
2 

(5
1%

) w
er

e 
cl

in
ic

al
ly

 ja
un

di
ce

d 

96
/2

92
 (3

3%
) h

ad
 

to
ta

l b
ilir

ub
in

 le
ve

ls
 

>2
05

 
m

ol
/L

 

32
5 

(5
9%

) w
er

e 
cl

in
ic

al
ly

 ja
un

di
ce

d 

10
4/

32
5 

(3
2%

) h
ad

 
to

ta
l b

ilir
ub

in
 le

ve
ls

  
>2

05
 u

m
ol

/L
 

C
ha

ng
e 

in
 fe

ed
in

g 
ro

ut
in

e 
di

d 
no

t i
nc

re
as

e 
ris

k 
of

 
hy

pe
rb

ilir
ub

in
ae

m
ia

 

D
e 

C
ar

va
lh

o 
'8

1 
(E

ng
la

nd
) 

H
ea

lth
y 

te
rm

 b
re

as
t-f

ed
 b

ab
ie

s 
w

ith
 p

hy
si

ol
og

ic
al

 ja
un

di
ce

. 
C

on
tro

l: 
w

at
er

 a
d 

lib
itu

m
 a

fte
r e

ac
h 

BF
 

In
t: 

ex
cl

us
iv

e 
br

ea
st

fe
ed

in
g 

(i.
e.

 n
o 

w
at

er
 o

r o
th

er
 fl

ui
ds

 g
iv

en
) 

C
on

tr:
 1

20
 

In
t: 

55
 

N
= 

17
5 

26
0 

m
ol

 m
ea

n 
pe

ak
 

bi
lir

ub
in

 in
 h

os
pi

ta
l 

26
4 

m
ol

 m
ea

n 
pe

ak
 

bi
lir

ub
in

 in
 h

os
pi

ta
l 

W
at

er
 s

up
pl

em
en

ta
tio

n 
di

d 
no

t r
ed

uc
e 

se
ru

m
 

bi
lir

ub
in

 

N
ic

ol
l '8

2 
(E

ng
la

nd
) 

Te
rm

 b
re

as
tfe

d 
in

fa
nt

s 
w

ith
 

w
ei

gh
t b

et
w

ee
n 

10
th

-9
0t

h 
ce

nt
ile

s

C
on

tro
l I

: w
at

er
 s

up
pl

em
en

ts
  

C
on

tro
l I

I: 
de

xt
ro

se
 w

at
er

 s
up

pl
em

en
ts

 
In

t: 
N

o 
w

at
er

 o
r d

ex
tro

se
 w

at
er

 
su

pp
le

m
en

ts
  

C
on

tr 
I: 

15
 

C
on

tr 
II:

 17
 

In
t: 

17
 

N
= 

49
 

M
ea

n 
pl

as
m

a 
bi

lir
ub

in
 o

n 
da

y 
6 

w
as

 
93

.5
±1

3.
8 

m
ol

/L
 

(C
on

tr 
I) 

an
d 

 
80

.8
±8

.8
 (C

on
tr 

II)
 

M
ea

n 
pl

as
m

a 
bi

lir
ub

in
 o

n 
da

y 
6 

w
as

 6
7.

7±
6.

7
m

ol
/L

  

Su
pp

le
m

en
ta

tio
n 

w
ith

 
w

at
er

 o
r d

ex
tro

se
 d

id
 n

ot
 

re
du

ce
 

hy
pe

rb
ilir

ub
in

ae
m

ia
 

*P
<0

.0
5;

 **
P<

0.
01

; *
**

P<
0.

00
1.

 
BF

: b
re

as
tfe

ed
in

g 

57



Ta
bl

e 
6.

4.
 C

O
M

PA
R

A
TI

V
E 

R
ES

U
LT

S 
O

F 
EX

PE
R

IM
EN

TA
L 

ST
U

D
IE

S 

C
O

M
M

ER
C

IA
L 

D
IS

C
H

A
R

G
E 

SA
M

PL
ES

 –
 M

ET
A

-A
N

A
LY

SI
S 

St
ud

y 
Po

pu
la

tio
n 

Co
m

m
er

ci
al

 d
is

ch
ar

ge
 s

am
pl

es
 (C

DS
)/ 

Sa
m

pl
e 

Re
su

lts
 

Co
nc

lu
si

on
 

[M
et

ho
do

lo
gy

li
m

ita
tio

ns
] 

Ch
ar

ac
te

ris
tic

s 
No

 c
om

m
er

ci
al

 d
is

ch
ar

ge
 

sa
m

pl
es

(N
CD

S)
 

si
ze

 
CD

S 
NC

DS
 

Be
rg

ev
in

 '8
3 

(C
an

ad
a)

 
U

rb
an

 e
du

ca
te

d 
C

au
ca

si
an

 
pr

im
ip

ar
ae

 a
nd

 m
ul

tip
ar

ae
 

C
D

S:
 g

iv
en

 1
 b

ot
tle

, 1
 re

ad
y-

to
-fe

ed
 

fo
rm

ul
a 

ca
n,

 1
 c

an
 o

f f
or

m
ul

a 
po

w
de

r, 
1 

pl
as

tic
 n

ip
pl

e 
an

d 
3 

pa
m

ph
le

ts
 w

ith
 

fo
rm

ul
a 

ad
ve

rti
se

m
en

ts
 

N
C

D
S:

 n
o 

fo
rm

ul
a 

sa
m

pl
e 

gi
ve

n 

C
D

S:
 

21
2 

N
C

D
S:

 1
94

 
N

= 
40

6 

16
5 

(7
8%

) s
til

l B
F 

at
 1

 
m

on
th

 
16

3 
(8

4%
) s

til
l B

F 
at

  
1 

m
on

th
 (P

=0
.0

7)
 

Se
e 

Pe
re

z-
Es

ca
m

illa
 

‘9
4

G
ut

hr
ie

 '8
5 

(P
hi

lip
pi

ne
s)

 
Lo

w
 in

co
m

e,
 u

rb
an

 w
om

en
 

w
ith

 m
ea

n 
pa

rit
y 

of
 2

.5
-3

.0
. 

H
os

pi
ta

ls
 A

 a
nd

 B
 

C
D

S 
A 

an
d 

B:
 g

iv
en

 1
 c

an
 p

ow
de

re
d 

in
fa

nt
 

fo
rm

ul
a 

N
C

D
S 

A 
an

d 
B:

 N
o 

fo
rm

ul
a 

gi
ve

n 

C
D

S 
A:

 
78

 
N

C
D

S 
A:

 5
6 

C
D

S 
B:

 
23

 
N

C
D

S 
B:

 5
6 

N
= 

21
3 

C
D

S 
A:

 5
3 

(6
9%

) s
til

l 
BF

 a
t 1

 m
on

th
 

BF
 le

ss
 li

ke
ly

 (s
am

e 
da

ta
a )*

 

N
C

D
S 

A:
 4

5 
(8

0%
) s

til
l B

F 
at

 1
 m

on
th

 

M
or

e 
lik

el
y 

to
 b

re
as

tfe
ed

 
du

rin
g 

fir
st

 8
 m

on
th

s 
(s

am
e 

da
ta

a )*

Se
e 

Pe
re

z-
Es

ca
m

illa
 

‘9
4

Ev
an

s 
'8

6 
(U

SA
) 

U
rb

an
, m

ai
nl

y 
C

au
ca

si
an

 
hi

gh
 ri

sk
 o

bs
te

tri
c 

pr
im

ip
ar

ae
 

an
d 

m
ul

tip
ar

ae
 w

ith
 n

or
m

al
 

ne
w

bo
rn

s 

C
D

S:
 g

iv
en

 d
is

ch
ar

ge
 p

ac
k 

w
ith

 1
 re

ad
y-

to
-

us
e 

fo
rm

ul
a 

bo
ttl

e,
 1

 c
an

 c
on

ce
nt

ra
te

d 
fo

rm
ul

a 
an

d 
1 

ca
n 

po
w

de
re

d 
fo

rm
ul

a.
 

N
C

D
S:

 g
iv

en
 d

is
ch

ar
ge

 p
ac

k 
w

ith
 n

o 
fo

rm
ul

a 
sa

m
pl

e 

C
D

S:
 

55
 

N
C

D
S:

 
40

 
N

= 
95

 

36
 (6

5%
) p

ar
tia

lly
 B

F 
at

 1
 m

on
th

; 

30
 (5

5%
) s

til
l B

F 
(

 1
 

bo
ttl

e 
fo

rm
ul

a/
da

y)
 a

t 
1 

m
on

th
 

30
 (7

5%
) p

ar
tia

lly
 B

F 
 

at
 1

 m
on

th
; 

23
 (5

8%
) s

til
l B

F 
(

1 
bo

ttl
e 

fo
rm

ul
a/

da
y)

 a
t  

1 
m

on
th

 

Se
e 

Pe
re

z-
Es

ca
m

illa
 

‘9
4

Fe
in

st
ei

n 
'8

6 
(U

SA
) 

U
rb

an
 m

ai
nl

y 
Bl

ac
k 

pr
im

ip
ar

ae
 a

nd
 m

ul
tip

ar
ae

 
in

te
nd

in
g 

to
 b

re
as

tfe
ed

 

C
D

S:
 g

iv
en

 1
 re

ad
y-

to
 fe

ed
 fo

rm
ul

a 
ca

n,
 2

 
bo

ttl
es

 o
f w

at
er

 a
nd

 3
 e

du
ca

tio
na

l 
pa

m
ph

le
ts

. 
N

C
D

S:
 g

iv
en

 2
 b

ot
tle

s 
of

 w
at

er
 a

nd
 3

 
ed

uc
at

io
na

l p
am

ph
le

ts
.  

In
-h

os
pi

ta
l u

se
 o

f f
or

m
ul

a 
ve

ry
 fr

eq
ue

nt
. 

C
D

S:
 

76
 

N
C

D
S:

 
90

 
N

= 
16

6 

64
 (8

4%
) s

til
l B

F 
at

 1
 

m
on

th
 

79
 (8

8%
) s

til
l B

F 
at

  
1 

m
on

th
 

Se
e 

Pe
re

z-
Es

ca
m

illa
 

‘9
4

*P
<0

.0
5;

 **
P<

0.
01

; *
**

P<
0.

00
1.

 
  a

 D
at

a 
fro

m
 h

os
pi

ta
l A

 re
an

al
yz

ed
 b

y 
Pe

re
z-

Es
ca

m
illa

 e
t a

l (
19

94
) u

si
ng

 s
ur

vi
va

l a
na

lys
is

 
BF

: b
re

as
tfe

ed
in

g 

58



Ta
bl

e 
6.

4 
(C

on
t.)

. C
O

M
PA

R
A

TI
V

E 
R

ES
U

LT
S 

O
F 

EX
PE

R
IM

EN
TA

L 
ST

U
D

IE
S 

C
O

M
M

ER
C

IA
L 

D
IS

C
H

A
R

G
E 

SA
M

PL
ES

 –
 M

ET
A

-A
N

A
LY

SI
S 

St
ud

y 
Po

pu
la

tio
n 

Co
m

m
er

ci
al

 d
is

ch
ar

ge
 s

am
pl

es
 (C

DS
)/ 

Sa
m

pl
e 

Re
su

lts
 

Co
nc

lu
si

on
 

[M
et

ho
do

lo
gy

 
lim

ita
tio

ns
] 

ch
ar

ac
te

ris
tic

s 
No

 c
om

m
er

ci
al

 d
is

ch
ar

ge
 

sa
m

pl
es

(N
CD

S)
 

si
ze

 
CD

S 
NC

DS
 

Fr
an

k 
'8

7 
(U

SA
) 

Lo
w

 in
co

m
e,

 u
rb

an
, 

m
ul

tie
th

ni
c 

pr
im

ip
ar

ae
 a

nd
 

m
ul

tip
ar

ae
 

C
D

S:
 g

iv
en

 2
 b

ot
tle

s 
st

er
ile

 w
at

er
, 2

 
ni

pp
le

s 
an

d 
co

m
m

er
ci

al
 p

am
ph

le
ts

 

N
C

D
S:

 g
iv

en
 b

re
as

t p
ad

s 
an

d 
ed

uc
at

io
na

l 
BF

 p
am

ph
le

ts
 

C
D

S:
 

16
7 

N
C

D
S:

 1
57

 
N

= 
32

4 

M
ea

n 
du

ra
tio

n 
of

 fu
ll 

BF
: 4

2 
da

ys
**

 

92
 (5

5%
) s

til
l B

F 
at

 4
 

m
on

th
s 

M
ea

n 
du

ra
tio

n 
of

 fu
ll 

BF
: 

60
 d

ay
s*

* 

10
1 

(6
5%

) s
til

l B
F 

at
 4

 
m

on
th

s*
 

Se
e 

Pe
re

z-
Es

ca
m

illa
 

‘9
4

D
un

gy
 '9

2 
(U

SA
) 

M
ai

nl
y 

W
hi

te
, m

id
dl

e 
cl

as
s,

 
w

el
l e

du
ca

te
d,

 u
rb

an
-ru

ra
l 

w
om

en
 w

ith
 h

ea
lth

y 
ne

w
bo

rn
s 

C
D

S:
 g

iv
en

 fo
rm

ul
a 

an
d 

no
n-

sp
ec

ifi
ed

 
ite

m
s 

N
C

D
S:

 g
iv

en
 1

 m
an

ua
l b

re
as

t p
um

p,
 

br
ea

st
 p

ad
s 

an
d 

br
ea

st
 c

re
am

 

C
D

S:
 

44
 

N
C

D
S:

 
43

 
N

= 
87

 

M
ea

n 
du

ra
tio

n 
of

 fu
ll 

BF
: 2

.7
8 

w
ee

ks
* 

M
ea

n 
du

ra
tio

n 
of

 fu
ll 

BF
: 

4.
18

 w
ee

ks
* 

Se
e 

Pe
re

z-
Es

ca
m

illa
 

‘9
4

Pe
re

z-
Es

ca
m

illa
 

'9
4 

M
et

a-
an

al
ys

is
 o

f a
bo

ve
 

st
ud

ie
s

 
 

 
Fu

ll 
BF

 a
t 1

 m
on

th
 m

or
e 

lik
el

y*
 

An
y 

BF
 a

t 4
 m

on
th

s 
m

or
e 

lik
el

y*
 

C
D

S 
si

gn
ifi

ca
nt

ly 
re

du
ce

d 
lik

el
ih

oo
d 

of
 

fu
ll 

BF
 a

t 1
 m

on
th

 a
nd

 
an

y 
BF

 a
t 4

 m
on

th
s 

*P
<0

.0
5;

 **
P<

0.
01

; *
**

P<
0.

00
1.

 
BF

: b
re

as
tfe

ed
in

g 

59



Ta
bl

e 
6.

5.
 C

O
M

PA
R

A
TI

V
E 

R
ES

U
LT

S 
O

F 
EX

PE
R

IM
EN

TA
L 

ST
U

D
IE

S 

C
O

M
M

ER
C

IA
L 

D
IS

C
H

A
R

G
E 

SA
M

PL
ES

 

St
ud

y 
Po

pu
la

tio
n 

Co
m

m
er

ci
al

 d
is

ch
ar

ge
 s

am
pl

es
 (C

DS
)/ 

Sa
m

pl
e 

Re
su

lts
 

Co
nc

lu
si

on
 

[M
et

ho
do

lo
gy

lim
ita

tio
ns

] 
ch

ar
ac

te
ris

tic
s 

No
 c

om
m

er
ci

al
 d

is
ch

ar
ge

 
sa

m
pl

es
(N

CD
S)

 
si

ze
 

CD
S 

NC
DS

 

Sn
el

l '9
2 

(U
SA

) 
[2

, 8
] 

Lo
w

-in
co

m
e 

H
is

pa
ni

c 
br

ea
st

fe
ed

in
g 

w
om

en
 w

ith
 

fu
ll 

te
rm

 h
ea

lth
 n

ew
bo

rn
 

an
d 

w
ho

 h
ad

 a
 te

le
ph

on
e 

C
D

S:
 g

iv
en

 fo
rm

ul
a 

sa
m

pl
e 

an
d 

no
n-

sp
ec

ifi
ed

 it
em

s 

N
C

D
S:

 n
ot

 g
iv

en
 C

D
S 

C
D

S:
 

33
 

N
C

D
S:

 
47

 
N

= 
80

 

24
 (7

2%
) s

til
l B

F,
 1

1 
(3

3%
) f

ul
ly

, a
t 3

 
w

ee
ks

**
 

33
 (1

00
%

) w
er

e 
gi

vi
ng

 
bo

ttl
es

 a
t 3

 w
ee

ks
**

 

41
 (8

7%
)  

st
ill 

BF
, 3

2 
(6

8%
) f

ul
ly

, a
t 3

 w
ee

ks
**

 

35
 (7

5%
) w

er
e 

gi
vi

ng
 

bo
ttl

es
 a

t 3
 w

ee
ks

**
 

Am
on

g 
lo

w
 in

co
m

e 
H

is
pa

ni
cs

, N
C

D
S 

gr
ou

p 
le

ss
 li

ke
ly

 to
 g

iv
e 

bo
ttl

es
 a

nd
 m

or
e 

lik
el

y 
to

 c
on

tin
ue

 B
F 

at
 3

 
w

ee
ks

 

Bl
is

s 
'9

7 
(U

SA
) 

[1
, 2

] 
Br

ea
st

fe
ed

in
g 

En
gl

is
h-

sp
ea

ki
ng

 m
ot

he
rs

, 
di

sc
ha

rg
ed

 fr
om

 lo
w

-ri
sk

 
po

st
pa

rtu
m

 u
ni

t, 
ha

vi
ng

 
ac

ce
ss

 to
 te

le
ph

on
e 

Su
bg

ro
up

 a
na

ly
ze

d:
 

m
ot

he
rs

 in
te

nd
in

g 
to

 
br

ea
st

fe
ed

 fo
r a

t l
ea

st
 6

 
m

on
th

s 
(n

=6
88

) 

C
D

S 
1:

 1
 c

an
 p

ow
de

re
d 

fo
rm

ul
a 

C
D

S 
2:

 g
iv

en
 fo

rm
ul

a 
an

d 
br

ea
st

 p
um

p 
N

C
D

S 
1:

 n
ot

 g
iv

en
 fo

rm
ul

a 
no

r p
um

p 
N

C
D

S 
2:

 b
re

as
t p

um
p 

+ 
m

an
ua

l o
n 

us
e 

of
 

pu
m

p 
Al

l i
nc

lu
de

d 
br

ea
st

fe
ed

in
g 

pa
m

ph
le

ts
 w

rit
te

n 
by

 h
os

pi
ta

l s
ta

ff 

C
D

S 
1:

 1
92

 
C

D
S 

2:
 1

84
 

N
C

D
S 

1:
14

5 
N

C
D

S 
2:

16
7 

N
= 

68
8 

Su
bg

ro
up

 m
ot

he
rs

 
re

ce
iv

in
g 

fo
rm

ul
a 

(6
4%

) o
r f

or
m

ul
a 

an
d 

br
ea

st
 p

um
p 

(6
4%

) 
le

ss
 li

ke
ly

 to
 b

e 
fu

lly
 

BF
 a

t 6
 w

ee
ks

**
 

M
ot

he
rs

 re
ce

iv
in

g 
br

ea
st

 p
um

p 
(7

8%
) o

r 
no

th
in

g 
(7

2%
) m

or
e 

lik
el

y 
to

 b
e 

fu
lly

 B
F 

at
 6

 
w

ee
ks

**
 

D
is

tri
bu

tio
n 

of
 fo

rm
ul

a 
w

ith
 o

r w
ith

ou
t a

 b
re

as
t 

pu
m

p 
re

du
ce

d 
lik

el
ih

oo
d 

of
 fu

lly
 B

F 
at

 
6 

w
ee

ks
 (m

aj
or

 
m

et
ho

do
lo

gi
ca

l 
lim

ita
tio

ns
) 

D
un

gy
 '9

7 
(U

SA
) 

[2
, 4

, 5
, 8

] 

Pr
ed

om
in

an
tly

 w
hi

te
, 

ed
uc

at
ed

, m
id

dl
e-

in
co

m
e 

m
ot

he
rs

 in
te

nd
in

g 
to

 
br

ea
st

fe
ed

, w
ith

 h
ea

lth
y 

te
rm

 in
fa

nt
s 

C
D

S 
1:

 in
fa

nt
 fo

rm
ul

a 
C

D
S 

2:
 in

fa
nt

 fo
rm

ul
a 

+ 
br

ea
st

 p
um

p 
N

C
D

S:
 m

an
ua

l b
re

as
t p

um
p 

C
D

S 
1:

 2
40

 
C

D
S 

2:
 2

45
 

N
C

D
S:

 2
40

 
N

= 
72

5 

18
%

 o
f C

D
S 

1 
gr

ou
p 

(fo
rm

ul
a 

on
ly

) a
nd

 
16

%
 o

f C
D

S 
2 

(fo
rm

ul
a 

+b
re

as
t 

pu
m

p)
 b

re
as

tfe
d 

fu
lly

 
du

rin
g 

th
e 

en
tir

e 
16

-
w

ee
k 

fo
llo

w
-u

p.
 

16
.7

%
 o

f N
C

D
S 

(b
re

as
t 

pu
m

p 
on

ly
) m

ot
he

rs
 

br
ea

st
fe

d 
fu

lly
 d

ur
in

g 
th

e 
en

tir
e 

16
-w

ee
k 

fo
llo

w
-u

p.
 

Si
m

ila
r f

ul
l B

F 
ra

te
s 

du
rin

g 
16

-w
ee

k 
pe

rio
d 

in
 g

ro
up

s 
of

 w
hi

te
 

m
id

dl
e 

in
co

m
e 

w
om

en
 

w
ho

 re
ce

iv
ed

 fo
rm

ul
a 

sa
m

pl
es

, b
re

as
t p

um
p 

or
 b

ot
h 

(m
aj

or
 

lim
ita

tio
ns

) 

*P
<0

.0
5;

 **
P<

0.
01

; *
**

P<
0.

00
1.

 
BF

: 
br

ea
st

fe
ed

in
g

60 



*Ad libitum vs Restricted: P<0.05.

Adapted from: Martin-Calama J et al (1997).
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STEP 7 

7.1 “Practise rooming-in - allow mothers and infants to remain together - 24 hours a day.”

Mothers with normal babies (including those born by caesarean section) should stay with them in the same room day and night, except for 
periods of up to an hour for hospital procedures, from the time they come to their room after delivery (or from when they were able to respond 
to their babies in the case of caesareans). It should start no later than one hour after normal vaginal deliveries. Normal postpartum mothers 
should have their babies with them or in cots by their bedside unless separation is indicated. (The Global Criteria for the WHO/UNICEF Baby 
Friendly Hospital Initiative, 1992). 

7.2 Introduction

When the number of mothers delivering their babies in hospital increased in the early part of 
the 20th century, the practice of nursery care for newborns was adopted. One of the 
consequences was an increased risk of cross-infection, leading to epidemics of diarrhoea 
(McBryde & Durham, 1951) and staphylococcal skin disease among neonates (Rush, 
Chalmers & Enkin, 1989). More recently, some hospitals have instituted rooming-in, and this 
practice has spread, usually leading to a reduction in infection (Mapata, Djauhariah & Dasril, 
1988; Suradi, 1988). 

However, many maternities, particularly private facilities, continue to have nurseries for 
healthy normally delivered babies. Others have partial rooming-in, keeping mothers and 
infants together during the day, while putting babies in the nursery at night. Sometimes 
mothers are awakened to breastfeed, but infants are often fed by the staff with formula or 
water while in the nursery. In contrast, rooming-in enables mothers to respond whenever their 
infants show signs of readiness to feed, and this helps to establish a good milk flow. It is thus 
difficult to separate Step 7 from Step 8, which concerns demand feeding. Nursery care 
interferes with demand feeding, and increases the likelihood of difficulties with breastfeeding. 

Reasons often given for not instituting rooming-in are that nursery care allows better 
supervision of the baby, that mothers’ sleep is disturbed if infants are in the same room, that 
mothers request their babies to be taken to the nursery so they can rest, or that the layout of 
the ward makes rooming-in difficult and architectural changes would be expensive. In private 
hospitals rooming-in may make it difficult to charge a nursery fee.  

None of these reasons justify the continuation of routine nursery care. Nurseries increase 
demands on staff time, and restrict interaction between mother and infant, which may hinder 
bonding; and reduce maternal confidence. Rooming-in is important for all babies and 
mothers, regardless of how the baby is fed. 

7.3 Effect of rooming-in on breastfeeding

Several early prospective and retrospective studies found a strong association between 
rooming-in and improved breastfeeding outcomes (McBryde & Durham, 1951; Jackson, 
Wilkin & Auerbach, 1956; Bloom et al, 1982; Elander & Lindberg, 1984). Six experimental 
or quasi-experimental studies relating specifically to breastfeeding were identified.  
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Procianoy et al (1983) performed a quasi-experimental study comparing the effects of 
rooming-in on the breastfeeding intention at discharge in a hospital in Brazil. Mothers were 
randomly assigned (depending on bedspace availability) to a rooming-in or a nursery group. 
The mothers’ choice of feeding method after discharge was significantly different: 73% of 
mothers in the rooming-in group and 43% in the nursery group planned to continue 
breastfeeding (P<0.001). The difference remained significant even after controlling for 
prenatal care and feeding instructions in hospital. The study did not measure duration of 
breastfeeding, but it did suggest that rooming-in can affect mothers’ attitudes towards 
breastfeeding, and their maternal feelings and confidence. 

Elander & Lindberg (1986) in Sweden studied 29 newborns undergoing phototherapy who 
were alternately assigned to a separated or a non-separated group staying with their mothers 
during the day and in most cases during the night also. The non-separated group was more 
likely to breastfeed during the 12-week follow up period, the difference being significant at 4 
weeks (87% versus 50%, P<0.05). 

Strachan-Lindenberg, Cabrera & Jimenez, (1990) followed 375 poor urban Nicaraguan 
primiparae for 4 months. There were several interventions the methodology of which has 
been described with Step 4. At one week postpartum the percentage of mothers fully 
breastfeeding was higher in the group who were roomed-in and who received experimental 
breastfeeding messages (63%), than in the groups who were separated and who received 
either routine (32%) or experimental breastfeeding messages (53%, P<0.001). At 4 months, 
the rate of any breastfeeding was higher in the rooming-in and experimental information 
group (61%) than in the other groups combined (51%, P<0.05).  

Perez-Escamilla et al (1992) followed 165 poor urban Mexican women who planned to 
breastfeed. The methodology has been described with Step 5. The women delivered in 2 
hospitals, one with nursery care and one with rooming-in: one subgroup had rooming-in only 
and another subgroup had rooming-in combined with breastfeeding guidance. Women in the 
rooming-in hospital were in contact with and breastfed their newborns sooner, spent more 
time with them, and breastfed more often. Infants in the nursery hospital were fed less 
glucose water because a policy restricted its use.  

Primiparae in both rooming-in subgroups had significantly higher full breastfeeding rates than 
the nursery group at 1 month postpartum. At 4 months, the difference remained statistically 
significant only for the subgroup who roomed-in and received guidance. The authors suggest 
that rooming-in has a short term beneficial effect on breastfeeding, which is only sustained if 
accompanied by breastfeeding guidance.  

Rooming-in can help early breastmilk production. Mapata, Djauhariah & Dasril (1988) in 
Indonesia studied 414 mothers who chose to room-in or to remain separate from their babies. 
In the rooming-in group, production of mature breastmilk started earlier (1.85 0.84 days) 
than in the nursery group (3.07 0.93 days, P<0.001), and clinical jaundice was less frequent 
(13% versus 26% respectively, P<0.05).  

Yamauchi & Yamanouchi (1990) in a review of 204 mothers reported that rooming-in infants 
breastfed more frequently than nursery infants from days 2 to 7 and that they gained more 
weight per day. Rooming-in mothers were encouraged to breastfeed on demand.  
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7.4 Other outcomes

In addition to breastfeeding, the mother-infant relationship may be affected by rooming-in. 
Even partial (day) rooming-in may be beneficial in this respect.  

O’Connor et al (1980) found in a quasi-experimental study more cases of substantial parental 
abuse or neglect in a group not rooming-in than in a group who roomed-in 8 hours per day, 
whether they intended to breastfeed or not. Norr et al (1989) found in a population of low-
income women in the United States of America that a group who roomed-in with their babies 
during the day had higher maternal attachment scores at 2 to 3 days than both a pre-rooming-
in group and a group who wanted rooming-in but could not have it. Buranasin (1991) found 
in a retrospective study that the rate of newborn abandonment in hospital per 1000 live births 
was reduced from 1.8 to 0.1 two years after rooming-in started. 

7.5 Validity of reasons for not rooming-in

The reasons given for not rooming-in are not necessarily valid, even for mothers who do not 
intend to breastfeed. A common concern is that mothers need rest and that if babies room-in 
at night it will affect their sleep. Waldenström & Swenson (1991) studied the effect of 
encouraging mothers to room-in at night, when day rooming-in was already practiced. 
Rooming-in at night did not affect the amount of hours slept or mothers’ daytime alertness 
though they breastfed more frequently at night.  

Keefe studied the night-time sleep of mothers (1988) and sleep-wake patterns of newborns 
(1987) in a group who roomed-in throughout the 24 hours and a nursery group who roomed-
in from 7:00 h  to 23:00 h. No significant difference in the number of hours slept by the 
mothers or the quality of their sleep was found between the groups. Seven of the 10 mothers 
in the nursery group took sleep medication at least once during the 2 nights of the study 
compared to none in the rooming-in group. 

To study newborns a sleep monitor bassinet was used for two consecutive nights after 
delivery. The nursery environment had greater sound (P<0.01) and light levels at night than 
the mother’s postpartum room. The number of infant crying episodes was greater and the 
caregivers responded less frequently in the nursery group. Infants who roomed-in spent 33% 
of the time in quiet sleep compared with 25% in the nursery group (P<0.05).  

These results combined suggest that the presence of the newborn infant in the mother’s room 
does not greatly alter maternal sleep, but it improves infants’ sleep. 

7.6 Effect of co-sleeping on breastfeeding and other outcomes

Night breastfeeding has been associated with co-sleeping (or bedsharing). McKenna, Mosko 
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& Richard (1997) studied the nocturnal behaviour of routinely co-sleeping (n=20) and 
routinely solitary sleeping (n=15) healthy Latino mother-infant pairs 3 to 4 months 
postpartum, who exclusively breastfed at night. Routinely co-sleeping infants breastfed three 
times longer during the night than routinely solitary sleeping infants, suggesting that co-
sleeping promotes breastfeeding. The authors also suggested that, by increasing breastfeeding, 
co-sleeping might be protective against sudden infant death syndrome (SIDS). The evidence 
for this remains inconclusive. Clements et al (1997) reported from a longitudinal study that 
co-sleeping was associated with longer breastfeeding duration, even after controlling for 
confounders.

7.7 Conclusions

Considerable experience has been gained with rooming-in in recent years, and once instituted 
it is usually reported by staff and mothers to be preferable to nursery care. Common reasons 
given for not rooming-in, such as that it interferes with mothers’ sleep, appear not to be valid. 
Rooming-in has beneficial effects both on breastfeeding and on the mother-infant relationship. 
The effect on breastfeeding may be partly because rooming-in facilitates demand feeding. 
Nursery care makes demand feeding difficult, and rooming-in makes it difficult to restrict 
feeds. The effect on the mother-infant relationship appears to be independent of the feeding 
method used. 

Infants in nurseries cry more, and their caregivers do not respond as often as mothers who are 
in the same room. Thus infants whether breastfed or not should room-in with their mothers 
throughout the 24 hours, unless there is an unavoidable medical reason why they should be 
cared for in a nursery. 
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STEP 8

8.1 “Encourage breastfeeding on demand.”

Mothers of normal babies (including caesareans) who are breastfeeding should have no restrictions placed on the 
frequency or length of their babies’ breastfeeds. They should be advised to breastfeed their babies whenever they are 
hungry or as often as the baby wants and they should wake their babies for breastfeeding if the babies sleep too long or 
the mother’s breasts are overfull. (The Global Criteria for the WHO/UNICEF Baby Friendly Hospital Initiative, 1992).

8.2 Introduction

The idea that fixed breastfeeding schedules are better for both the infant and the mother was 
introduced at the beginning of the 20th century in an attempt to make infant feeding ‘scientific’ 
and safe (Fisher, 1985; Klaus, 1987; Inch & Garforth, 1989). On purely theoretical grounds, it 
was supposed that the infant’s stomach needed a certain interval (3 to 4 hours) to be emptied, 
that night feeds had to be avoided, and that prolonged feeds caused diarrhoea, vomiting, failure 
to thrive and sore nipples. These ideas still prevail in some places. More generally it is now 
accepted that scheduling feeds leads to breastfeeding problems and insufficient milk production 
which may cause mothers to start artificial feeding. Restricting feed length may result in the 
baby getting less of the energy rich hindmilk (Woolridge & Baum, 1993).  

There may still, however, be a gap between policy and practice. Demand feeding may be 
specified but staff may suggest “teaching” the newborn a schedule before he/she leaves the 
hospital (Garforth & Garcia, 1989) or they may recommend starting with short feeds to prevent 
sore nipples. 

With demand feeding (also known as ‘unrestricted’, or ‘baby led’ or ‘in response to the baby’s 
cues’), the frequency and length of feeds varies both between infants and from day to day. 
Many infants feed every 2 to 3 hours or more often, with some longer interfeed intervals. The 
total number of feeds each day is usually more than the 6 to 8 allowed by a traditional hospital 
schedule.

In hospital, truly unrestricted feeding is only possible with 24-hour rooming-in, which enables 
the mother to respond when her infant shows readiness to feed. Thus it is difficult to assess the 
effect of demand feeding independently of Step 7.  

8.3 Frequency and length of suckling soon after birth

The delivery of the placenta results in a fall in the levels of oestrogen and progesterone in the 
mother’s blood, which allows prolactin to operate on the mammary gland and to start the 
production of milk. The amount of milk produced is then adapted during the first few weeks to 
the infant’s needs, partly by the prolactin which is secreted in response to suckling, and partly 
by the local effects on the gland of the removal of milk, both being largely determined by the 
infant’s appetite (Woolridge & Baum, 1993; Wilde, Prentice & Peaker, 1995; Hartmann et al, 
1996). Asking mothers to restrict either the frequency or the length of breastfeeds can interfere 
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with the adaptation process, and may lead to engorgement, insufficiency of milk production, 
and other problems. 

When there are no restrictions, the frequency and length of breastfeeds varies widely. Howie et 
al (1981) observed 50 mothers during 2 consecutive breastfeeds, at 5-7 days postpartum. The 
length of feeds varied between 7 and 30 min, the initial rate of milk flow varied from 1 to 14 
g/min, and the final milk intake from 42 to 125 g per feed. De Carvalho et al (1982a) in the 
United States studied 46 mother-infant pairs breastfeeding on demand, without supplements. 
The suckling frequency varied during the first two weeks of life from 6.5 to 16.5 feeds/24 h, 
and at one month from 5 to 11 feeds/24 h. The mean total daily suckling time was 86 to 304 
and 75 to 405 min/24 h in the first two weeks and at one month of age, respectively. The daily 
milk intake at 1 month ranged from 395 to 1011 ml, and was not correlated with the frequency 
or duration of suckling.  

Feeding 10-15 times a day is not unusual. Diaz et al (1995) followed 1217 healthy Chilean 
mothers breastfeeding on demand, and reported that the suckling frequency at 1 month was 
8.0 2.7 feeds during the day and 3.5 2.2 feeds at night. At 6 months, suckling frequency was 
7.7 2.7 and 2.6 1.7 respectively. 

8.4 The effect of unrestricted breastfeeding 

Four quasi-experimental studies of the effect of unrestricted breastfeeding were identified 
(Illingworth & Stone, 1952; Slaven & Harvey, 1981; de Carvalho et al, 1983 and 1984). One 
study (Salariya, Easton & Cater, 1978) compared the effect of 2-hourly feeds versus 4-hourly 
feeds but differences did not reach significance. 

Illingworth & Stone (1952) compared the weight gain and the incidence of full breastfeeding in 
infants randomly allocated to different maternity wards. In one ward, 106 infants were fed on a 
fixed schedule (4-hourly feeds, six times per day). In another ward 131 babies were fed on 
demand.  

Demand feeding started on day 3. The mean number of feeds in the demand fed group was 6.4 
per 24 hours. By the ninth day 49% of demand fed infants had regained their birth weight 
compared to 36% on the fixed schedule. Significantly more mothers on the fixed schedule had 
sore nipples (27% versus 13%) and ‘overdistension’ or engorged breasts ((34% versus 17%). 
At one month more demand fed babies were fully breastfed (80% compared with 65%).  

Slaven & Harvey (1981) studied the effect of restricted length of feeds, when feed frequency 
was ‘on demand’. An intervention group was instructed to feed “for any length of time that 
seemed suitable to them”. A control group was instructed to feed for 3 minutes on each breast 
on postpartum day 1; 5 minutes on day 2; 7 minutes on day 3; and 10 minutes thereafter. At 6 
weeks the proportion of mothers still breastfeeding was significantly higher in the unlimited 
suckling group than in the timed suckling group (P<0.0005). Nipple soreness and breast 
engorgement did not differ between the groups. 

De Carvalho et al (1983) followed for 35 days a control group of mothers assigned to a fixed 
schedule and an experimental group assigned to demand feeding. On day 15 the milk intake of 
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the experimental group was significantly higher (725 ml versus 502 ml/24 h, P<0.0002) and 
infants had gained more weight from birth (561 versus 347 g, P<0.02). However, milk intake 
and weight gain were not significantly different on day 35 and subsequent follow-up was 
unhelpful owing to high attrition rates. 

De Carvalho et al (1984) also compared nipple soreness reported by 17 mothers in a control 
group (fixed schedule) and 15 mothers in an experimental group (demand feeding) followed 
until day 10 postpartum. The number of feeds was significantly higher in the experimental 
group than in the control group (10 versus 7.4 feedings/24 h, P<0.0001). Nipple soreness did 
not increase with longer or more frequent breastfeeds.  

In a prospective cohort study of urban poor Brazilian infants under 6 months of age (Martines, 
Ashworth & Kirkwood, 1989) it was found that frequent breastfeeding after discharge from the 
maternity (more than 6 times/day at one month) was associated with longer duration of 
breastfeeding than feeding on a fixed schedule. Even after controlling for mixed breast and 
bottle-feeding, the effect of frequent breastfeeds remained significant at 3 to 6 months.  

8.5 Other  outcomes

As discussed with Step 6, increased fluids are often recommended for treatment of 
physiological jaundice. Glucose water supplements are not effective, but more frequent 
breastfeeding apparently is. De Carvalho (1982b) found a significant association between 
frequent breastfeeding in hospital (more than 8 times per 24 hours) during the first 3 days of 
life and lower serum bilirubin levels on day 3 (P<0.01), though weight loss was similar 
regardless of breastfeeding frequency.  

Yamauchi & Yamanouchi, in a prospective study of 140 infants (1990) found that higher 
feeding frequency during the first postpartum day was strongly correlated with reduced 
hyperbilirubinemia on day 6. Higher feeding frequency was also strongly correlated with 
increased breastmilk intake on days 3 and 5 (P<0.05) and a decrease in weight loss from birth 
to day 7 (P<0.01). 

8.6 Conclusions 

The breastfeeding pattern, that is the number of episodes and the total duration of suckling per 
24 hours, varies widely between mother-infant pairs and over time, so truly unrestricted 
breastfeeding cannot follow guidelines based on mean values.  

Breastfeeding on demand has clear benefits. Fears of possible harmful effects, such as the 
increasing risk of sore nipples, are groundless. It is now known that sore nipples are mainly 
due to poor attachment at the breast, unrelated to duration of suckling (Woolridge, 1986b).  

The benefits of demand feeding for the infant include less weight loss in the immediate 
postpartum period and increased duration of breastfeeding subsequently. Frequent feeding is 
associated with less hyperbilirubinemia during the early neonatal period. For mothers, demand 
feeding helps to prevent engorgement, and breastfeeding is established more easily. Reports of 
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experience from hospitals after demand feeding has been introduced often confirm that 
engorgement and associated problems become much less common, though these observations 
have seldom been formally recorded. Few maternity staff who have witnessed the transition are 
willing to return to feeding on a fixed schedule, with the associated need for comforting crying 
babies while they wait for feeding time, and the frustration of trying to attach a frantic baby to 
the engorged breast of a distressed mother. 
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*Rigid schedule vs Feeding on demand: P<0.01.

Adapted from: Illingworth RS & Stone DGH (1952).
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STEP 9

9.1 “Give no artificial teats or pacifiers (also called dummies or soothers) to breast-feeding 
infants.”

Infants should not be fed using bottles with artificial teats (nipples) nor allowed to suck on pacifiers. (The Global 
Criteria for the WHO/UNICEF Baby Friendly Hospital Initiative, 1992).

9.2 Introduction

Pacifiers are used worldwide and are often believed by health professionals and lay people to 
be harmless or even necessary and beneficial for an infant’s development (Victora et al, 1997). 
Bottles with artificial teats may be considered the only alternative feeding method when infants 
cannot be fed directly from the breast. However, both pacifiers and artificial teats can be 
harmful, by carrying infection, by reducing the time spent suckling at the breast and thereby 
interfering with demand feeding, and possibly by altering oral dynamics. They are used for 
different reasons, and to some extent operate in different ways, so they will be considered 
separately. Teats are included with breastmilk substitutes under the scope of the Code, the aim 
being to restrict their promotion to the public. 

The alternative method for feeding infants who cannot breastfeed is by cup. This is 
recommended particularly for infants who are expected to breastfeed later, and in situations 
where hygienic care of bottles and teats is difficult. Cupfeeding with a correct technique - so 
that the infant controls intake, and milk is not “poured” into his mouth - was pioneered in 
Kenya by Musoke (1990), who found it easier to establish breastfeeding in preterm infants 
when bottles were no longer used.  

9.3 Effect of artificial teats on breastfeeding

There are many reports from mothers and health professionals of difficulty getting infants who 
have bottle-fed to attach to the breast (Musoke, 1990; Mohrbacher & Stock, 1991; Riordan, 
1991). Several differences, both mechanical and dynamic, have been described between 
suckling at the breast and suckling on an artificial teat (Ardran, 1958a and b; Woolridge, 
1986a; Nowak, Smith & Erenberg, 1994). These suggest that using a teat may interfere with 
an infant learning to suckle. This is independent of the effect of the supplement on the infant’s 
appetite. Some infants appear to develop a preference for an artificial teat, though the 
mechanism has not been fully explained (Neifert, Lawrence & Seacat, 1996). With sufficiently 
skilled care, individual infants can be helped to abandon the preference and suckle at the breast 
(Fisher & Inch, 1996), but such care is often not available and routine use of artificial teats 
may reduce overall breastfeeding rates. 

Only two experimental studies have been identified and both have limitations. Cronenwett et al 
(1992) followed 121 infants. They were randomly assigned to a “total breastfeeding group” 
(who received  2 bottles per week from the second to the sixth week postpartum) and a 
“planned bottle group” (with one bottle of breastmilk or formula per day for at least 5 days per 
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week during the same period). At 12 weeks postpartum 93% of the total breastfeeding group 
were still breastfeeding compared with 83% of the planned bottle group. At 6 months 69% and 
59% were still breastfeeding, respectively. The trend shown may have become significant if 
the sample size had been larger. There was some suggestion of a dose response, with 
breastfeeding being more likely when fewer bottles were used.  

Some 76% of infants were given bottles in hospital, regardless of group assignment. Multiple 
logistic regression analysis showed that 30% of all mothers whose infants were given bottles in 
hospital had severe breastfeeding problems, compared with only 14% of those whose infants 
were not given bottles (P=0.05).  

Schubiger et al (1997), in a multicentre study in Switzerland, randomized 602 mothers and 
infants during their hospital stay either to an intervention group, who were intended to receive 
only medically indicated supplements, given by cup, with no artificial teats, or to a control 
group. At six months, no difference in the numbers breastfeeding was found between the two 
groups (57% versus 55%, respectively). Several major methodological limitations (see Table 
9.1) reduce the internal validity of the study. For example, mothers were not in different 
rooms, making contamination likely; a large proportion in the intervention group (46%) did 
not comply, and only 8.3% of them did not receive supplements.  

Jones (1994), in a small study in the United Kingdom, found that preterm infants who were 
cupfed when their mothers were not present to breastfeed them were more likely to continue to 
breastfeed than those who were given bottles. 

Lang, Lawrence & Orme (1994) observed subsequent feeding patterns of 85 infants cupfed in 
hospital. The infants would otherwise have been bottle-fed, because of illness or prematurity. 
They were compared with 372 infants (365 mothers) who were not cupfed but their mother’s 
intention was to breastfeed. Both groups had similar demographic, socioeconomic and 
postnatal characteristics. At discharge, 81% of the cupfed infants and 63% of the non-cupfed 
infants were exclusively breastfeeding, while 5% of the cupfed and 17% of the non-cupfed 
were only bottle-feeding. As the authors acknowledged, the nature of the study could not prove 
a cause and effect relationship, but suggest that giving cupfeeds may prevent the use of bottles, 
and help the establishment of breastfeeding.  

9.4 Effect of pacifiers on breastfeeding

Pacifiers are generally used to calm an infant without giving a feed, and infants who use 
pacifiers may have fewer daily breastfeeds (Victora et al, 1997). When breast stimulation and 
milk removal are reduced, milk production decreases, which can lead to early termination of 
breastfeeding.

Righard & Alade (1997) reanalysed the results of a previous study of suckling technique (see 
Step 5) and pacifier use. Eighty-two fully breastfed term infants were enrolled and followed up 
by telephone 2 weeks, and 1, 2, 3 and 4 months after delivery. Most pacifier use (94%) started 
before 2 weeks postpartum and before breastfeeding problems were reported. Breastfeeding 
problems were more common among mothers using pacifiers more than 2 h per day (83%) 
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than among those using pacifiers occasionally or not at all (53%, P<0.05). Non-users were 
more likely to breastfeed at four months than users (91% versus 44%, P=0.03). 

Pacifier users who were discharged with an incorrect suckling technique were less likely to be 
breastfeeding at four months than those discharged with a correct suckling technique (7% 
compared with 59%).  Among non-users, there was no significant difference at four months 
between those with correct and incorrect suckling technique at discharge (90% and 82% 
respectively were still breastfeeding).  Thus pacifier use appears to compound and increase a 
problem with suckling that might otherwise be overcome. 

There have been three studies of pacifier use in Brazil (Victora et al, 1993; Barros et al, 1995a; 
Victora et al, 1997). Victora et al (1993) found that of 249 children still breastfeeding at one 
month of age, 72% of those using pacifiers ‘full-time’, and 59% using them ‘part-time’ had 
stopped breastfeeding by 6 months, compared with only 24% who did not use pacifiers at all 
(P<0.001). This suggests a possible dose response. Differences remained significant after 
controlling for confounders.   

Barros et al (1995a) recruited 605 infants at birth in Brazil. At 1 month of age 23% were 
frequent users (using pacifiers during the whole day and at night) and 32% were part-time 
users. At 4 months, significantly more non-users were exclusively breastfeeding (45%) than 
frequent (17%) or partial users (26%)(P<0.001). 

Pacifier users were nearly 4 times more likely to stop breastfeeding between 1 and 6 months of 
age than non users (relative risk 3.84, 95% CI 2.68-5.50; P<0.001). Even after adjusting for 
potential confounders such as perceived insufficiency of milk, the infant refusing the breast, 
and introduction of other feeds, the adjusted risk remained high (odds ratio 2.87, 95% CI 1.97-
4.19) and significant (P<0.001).  

In a combination of epidemiological and ethnographic studies, Victora et al (1997) visited 650 
mothers and infants shortly after birth and at 1, 3 and 6 months, and a subsample (n=80) was 
visited 3 to 10 times (mean 4.5) to conduct in-depth interviews and direct observations. Almost 
half of the mothers took pacifiers to hospital and at 1 month 85% were using them, but 
changes in use patterns were common between 1 and 3 months. The 450 infants who were 
breastfed at 1 month and whose mothers did not report breastfeeding problems were analysed 
separately. The pattern of pacifier use at 1 month was strongly associated (P<0.001) with 
breastfeeding duration: non-users were 4 times more likely to continue breastfeeding at 6 
months than full-time users. The crude risk of stopping breastfeeding between 1 and 6 months 
was high with the use of non-human milk (4.32, 95% CI 3.31-5.64) or full-time pacifier use 
(4.02, 95% CI 2.46-6.56) at 1 month. Using multivariate analysis, even after controlling for 
potential confounders (including maternal opinion on whether pacifiers affect breatfeeding) the 
risk remained high when using non-human milk (4.14, 3.09-5.54) or using a pacifier full-time 
(2.37, 1.40-4.01), and the effects were independent. 

The ethnographic study showed that pacifier use is seen as a normal and desirable behaviour. 
Mothers using pacifiers more intensely were also those who exercised a stronger control on 
their infant’s breastfeeding behaviour, had stronger expectations about objective aspects of 
infant growth and development, and had anxious reactions to their infant’s crying. Further 
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analysis showed that they seemed more concerned with their social environment and more 
sensitive to social criticism, suggesting lack of self-confidence. The authors concluded that 
pacifiers may often be used as a mechanism to shorten and space breastfeeds, particularly by 
mothers with difficulty breastfeeding and a lack of confidence. Mothers who feel confident 
about breastfeeding seem to be less affected by pacifier use. Results also suggest that pacifiers 
can interfere with breastfeeding physiologically, but their use may be a marker of the desire to 
stop breastfeeding early rather than a cause of discontinuation. If so, then mothers may need 
additional support and counselling to help them to continue breastfeeding, and without this, 
educational campaigns aimed at reducing pacifier use are likely to fail. 

9.5 Other effects of artificial teats and pacifiers

There are several short- and long-term outcomes associated with the use of artificial teats and 
pacifiers in infancy. Artificial teats alter infants’ breathing and sucking patterns whether 
formula or expressed breastmilk is given (Mathew & Bhatia, 1989). Expiration is prolonged, 
and breathing frequency and oxygen saturation reduced with bottle-feeding, compared to 
breastfeeding.

Meier (1988) found that premature infants showed more signs of stress, such as lowered 
transcutaneous p02, when fed from a bottle than when suckling from the breast, suggesting that 
the practice of “teaching” a baby to bottle-feed before starting breastfeeding is inappropriate.  

Changes in the oral cavity have also been reported. In older infants the rampant form of caries 
of the primary dentition, known as nursing caries, or ‘baby bottle tooth decay’, is most 
frequently seen with bottle-feeding or pacifier use (Milnes, 1996).  

Dental malocclusion has been shown to be commoner in bottle-fed infants, the effect being 
greater with longer exposure. Labbok & Hendershot (1987) found in a retrospective cohort 
study of more than 9000 subjects that children 3 to 17 years old who were bottle-fed had 1.84 
times higher risk of malocclusion than children who had been breastfed. Most comparative 
studies identified in a literature review (Drane, 1996) found an increased likelihood of 
malocclusion when artificial teats or pacifiers were used. These findings may be explained by a 
report by Inoue, Sakashita & Kamegai (1995), who found that masseter muscle activity, 
recorded by electromyography, was significantly less in bottle-fed than in breastfed 2-6 month-
old infants. The masseter is the main muscle involved in mastication. 

An increased incidence of acute and recurrent otitis media and its sequelae is seen with both 
bottle-feeding (Williamson, Dunleavey & Robinson, 1994) and pacifier use (Niemelä, Uhari & 
Möttönen, 1995). Abnormal tympanograms of infants aged 7-24 months bottle-fed in the 
supine position (Tully, Bar-Haim & Bradley, 1995) suggest an alteration of middle ear pressure 
dynamics. The authors suggest that the effect is due to Eustachian tube dysfunction, and reflux 
of fluid into the middle ear.  

Other possible dangers include increased incidence of oral Candida infection (Manning, 
Coughlin & Poskitt, 1985; Sio et al, 1987); use of potentially carcinogenetic materials in 
manufacture of teats and pacifiers (Westin, 1990); and choking on separated pieces of rubber 
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material. 

9.6 Conclusions

There is growing evidence that the use of artificial teats and pacifiers is associated with early 
cessation of breastfeeding as well as some other problems. Several studies show the effects 
only of use after the perinatal period. However, the use of teats and pacifiers in maternities 
conveys the impression that health professionals consider them safe, making parents more 
likely to continue or start using them subsequently. Their use should be minimized, and 
avoided altogether if possible, to avoid giving families conflicting messages. Pacifiers should 
not be necessary at any time in maternity facilities. 

The evidence for Step 9 needs to be considered with that for Step 6, concerning supplementary 
feeds. Supplements are often given by bottle, and it is difficult to separate the effect of the teat 
from that of the bottle contents, which may fill an infant’s stomach and reduce the desire to 
breastfeed. However, the apparent advantages of cupfeeding suggest that the teat has an 
independent effect on breastfeeding. 

Although difficulties in attaching a baby who has been bottle-fed to the breast may be 
overcome with sufficiently skilled help, such help is commonly not available. Infants should 
therefore not be unnecessarily exposed to the risk of needing it. Cups should be used in 
preference to bottles with teats for feeding infants who will later be breastfed, or when 
adequate sterilization is difficult. 

Even if the use of pacifiers and feeding bottles is a marker of breastfeeding difficulties, as 
much as a cause of them, the conclusion is the same: health workers should be given more skill 
to enable them to provide appropriate help (see Step 2 and Step 6), both with the technique of 
breastfeeding, and to build mothers’ confidence.  
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Step 9 – Teats and Pacifiers 

Proportion of infants who were breastfed up to 6 months 
of age according to frequency of pacifier use at 1 month 

Non-users vs part-time users: P<0.001  

Non-users vs full-time users: P<0.001 

Source: Victora CG et al (1997) Pacifier use and short breastfeeding duration: cause, consequence or 
coincidence? 
Reproduced by permission of Pediatrics, 99, pp. 445-453, copyright 1997. 
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STEP 10

10.1 “Foster the establishment of breastfeeding support groups and refer mothers to them on 
discharge from the hospital or clinic.”

Mothers breastfeeding should be explored for their plans for infant feeding after discharge. They should also be able to 
describe one thing that has been recommended to ensure that they will be linked to a breastfeeding support group (if 
adequate support is not available in their own families) or report that the hospital will provide follow-up support on 
breastfeeding if needed.  

The nursing officer in charge of the maternity ward should be aware of any breastfeeding support groups in the local 
area and, if there are any, describe a way mothers are referred to them. Alternatively, she or he should be able to 
describe a system of follow-up support for all breastfeeding mothers after they are discharged (early postnatal or 
lactation clinic checkup, home visit, telephone call). (The Global Criteria for the WHO/UNICEF Baby Friendly 
Hospital Initiative, 1992). 

10.2 Introduction

Women’s infant feeding intentions are often formed before they give birth (Section 3.3). 
Several factors, including societal norms, which are present even before pregnancy, are major 
determinants. However, hospital practices can influence a woman’s eventual decision, even 
during a short admission, and other factors may play an important role after she is discharged 
from the maternity. There is often a sharp decline in breastfeeding, particularly exclusive 
breastfeeding, in the weeks or months after delivery. The reasons given by mothers for 
introducing supplements or for stopping breastfeeding early are mainly ‘breastfeeding 
difficulties’, in particular a perception of ‘insufficient breastmilk’. Because physiologically 
most mothers can produce amounts of breastmilk adjusted to their baby’s needs (Woolridge, 
1996), it is likely that a lack of appropriate ongoing support is a common underlying factor.  

Continuing support to sustain breastfeeding can be provided in a variety of ways. Traditionally 
in most societies a woman’s family and close community give her the help she needs - though 
practices in this respect are not always optimal. As societies change, in particular with 
urbanization, support from health workers, or from friends who are also mothers and from the 
child’s father, becomes more important. Perez-Escamilla et al (1993) in a study of 165 low-
income urban Mexican women, found that full breastfeeding up to 4 months postpartum was 
consistently associated with support and approval from the male partner or the mother’s 
mother. Bryant (1982) suggests that “geographical proximity of network members has a 
significant effect on the role of relatives, friends and neighbors in infant feeding patterns. The 
relative importance of health care professionals as information sources is influenced by the 
location and accessibility of network members.”  

In some countries, for example in Scandinavia, mother-to-mother support groups have been 
major players in breastfeeding promotion. In other countries, such groups hardly exist and may 
not be appropriate. This step is thus interpreted to include all forms of ongoing support that 
may be available or that can be developed. 

In both industrialized and developing countries health professionals have difficulty in providing 
adequate follow-up care and mothers may be reluctant to seek help from the formal health 
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service if difficulties with breastfeeding arise. There is thus a need to involve the community in 
providing appropriate support.  

10.3 Effect of post-discharge support on breastfeeding: Health services

Thirteen randomized or comparative controlled studies were identified which measured the 
effect on breastfeeding of early support after discharge (with or without other interventions) 
through health services. Eight of the studies reported significant differences in outcomes, 
measured between 4 weeks and 6 months after birth (Houston et al, 1981; Saner et al, 1985; 
Jones & West, 1986; Frank et al, 1987; Jenner, 1988; Saunders & Carroll, 1988; Neyzi et al, 
1991a and 1991b), 1 reported borderline significance (Bloom et al, 1982b, P=0.05), and 4 
reported no effect (Hall, 1978; Grossman, Harter & Kay, 1987; Grossman et al, 1990; Chung-
Hey, 1993).  

Houston et al (1981) studied postnatal support in Scotland. The control group received an 
average of 2.7 routine home visits by health visitors. The intervention group received in 
addition a visit in the postnatal ward and an average of 11.5 home visits over 24 weeks, as well 
as being given a telephone contact number in case of difficulties. The intervention group were 
significantly more likely to be breastfeeding at 12 and 20 weeks.  

Jones & West (1986), in Wales, assigned mothers attempting to breastfeed to an intervention 
(n=228) or a control group (n=355). The intervention group were visited by a lactation nurse 
in hospital and at home an unspecified number of times. Any breastfeeding at 4 weeks was 
more prevalent in the intervention group (P<0.005), particularly in lower socioeconomic 
groups. 

Frank et al (1987) in the United States assessed 2 interventions, postnatal support and non-
commercial discharge packs (see step 6). Two groups received one 20- to 40-minute session 
with a breastfeeding counsellor in hospital and 8 telephone calls. Two other groups received 
routine postpartum nursing contacts and a discharge teaching session with some breastfeeding 
content. Full breastfeeding at 2 months and any breastfeeding at 3 months were significantly 
more likely in the groups receiving extra counselling. 

In Bangladesh, a randomized controlled study of infants aged up to 12 weeks measured the 
effect of breastfeeding counselling in a diarrhoeal disease hospital (Haider et al, 1996). 
Counsellors were trained using the WHO/UNICEF 40-hour Breastfeeding Counselling: A 
training course (WHO, 1993). The mothers of 250 partially breastfed infants admitted for 
treatment of diarrhoea were randomly allocated to receive either three individual counselling 
sessions, two in hospital and one at home one week later (intervention group); or routine group 
health education in hospital (controls). Two weeks later 75% of infants in the intervention 
group were exclusively breastfeeding compared with only 8% in the control group (P<0.001). 

A cohort study in Brazil focused on breastfeeding counselling in health facilities. Barros et al 
(1995b) followed 605 low- to middle-income Brazilian mothers and infants to 6 months of age. 
Infants who attended lactation centres (73% attended three times or more) were more likely to 
be breastfeeding exclusively than non-attenders at 4 months (43% versus 18% respectively) 
and at 6 months (15% versus 6%). Attenders also had fewer episodes of illness, and better 
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weight gain than non-attenders. 

10.4 Effect of post-discharge support on breastfeeding: Mother-to-mother support groups

Few studies of mother-to-mother support groups have been published. One cross-sectional 
study (Meara, 1976) conducted in the USA found that mothers affiliated to La Leche League 
(LLL) were more likely than non-affiliated mothers to breastfeed on demand in hospital (60% 
versus 29% respectively) and to delay the introduction of solid foods until 4 to 6 months (87% 
versus 31% respectively). However, the effect of mother-to-mother support cannot be 
evaluated because of the inevitable self-selection. 

A study in Guatemala (Maza et al, unpublished document, 1997) showed that the activities of 
LLL of Guatemala’s mother-to-mother breastfeeding promotion and support project in 
periurban areas were sustained even after funding ended. Breastfeeding counsellors provided 
individual and group support, and appeared to be effective for helping individual mothers. 
However, as acknowledged by the authors, only 30% of the target population (pregnant 
women, mothers of children under 24 months and other women of childbearing age) knew of 
the existence of breastfeeding support groups, and only 37% of those had ever attended a 
group. 

10.5 Effect of post-discharge support on breastfeeding: Community-based peer counsellors

To date, nine studies have assessed the effect on breastfeeding of support by peer counsellors 
or health promoters, sometimes in conjunction with health professionals (Burkhalter & Marin, 
1991; R Lundgren et al, unpublished document, 1992; Kistin, Abramson & Dublin, 1994; 
Mongeon & Allard, 1995; Long et al, 1995; Alvarado et al, 1996; Davies-Adetugbo, 1996; 
AL Morrow et al, unpublished document, 1996; Leite et al, 1998). All studies except one 
(Mongeon & Allard, 1995) reported an increase in exclusive or partial breastfeeding, measured 
 up to 6 months after birth. 

Burkhalter & Marin (1991) studied 3 groups of suburban Chilean mothers of mixed 
socioeconomic status, 1 group before and 2 groups after the intervention. The intervention 
groups received both prenatal and postnatal support, but the authors considered the postnatal 
support the most important. It consisted of monthly follow-up in the well-baby clinic with 
specific protocols for mothers intending to start bottle-feeding, 8 home visits from a program 
staff member, peer group encouragement and additional weekly visits when difficulties arose. 
At 6 months the intervention groups had significantly higher full breastfeeding rates 
(P<0.001).

Davies-Adetugbo (1996) assessed a community-based health education programme in Nigeria 
which included mothers’ exposure to breastfeeding posters and handouts, talks at clinics and at 
home, and one-to-one counselling by trained community health workers. Full breastfeeding at 
4 months was significantly more frequent in the intervention group (40%, 30%-50%) than 
among controls (14%, 8%-21%). 

A study from Mexico (AL Morrow et al, unpublished document, 1996) reported that mothers 
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receiving 6 home visits by trained lay counsellors (promotoras) were significantly more likely 
to be exclusively breastfeeding at 3 months (72%) than those receiving 3 home visits by the 
same counsellors (50%, P<0.001). Both groups were significantly more likely to be 
exclusively breastfeeding at 3 months than a concurrent control group (7%, P<0.001).  

In a brief communication, Fukumoto & Creed (1994) reported that a community-based 
programme in Peru, which included prenatal and postnatal education, increased the number of 
exclusively breastfed infants 2 to 4 months old. The effect of education was due to a decrease 
in the use of herbal teas and waters, but there was no change in the number of women using 
other milks, suggesting that mother’s confidence in their breastmilk was insufficiently raised by 
the intervention.  

Preliminary results from a controlled study in Fortaleza, Brazil (Leite et al, 1998), indicate that 
community counsellors can increase predominant breastfeeding rates at 1 month. Mothers and 
their infants, whose mean birth weight was 2,690g (range 1,770-2,900g), were randomly 
assigned to an intervention group (n=385) visited by community counsellors three times 
during the first month postpartum (intervention group) or a control group (n=455). At one 
month postpartum, mothers in the intervention group were more likely to be breastfeeding 
predominantly (65%) than the controls (51%). 

10.6 Conclusions

A number of different kinds of postnatal breastfeeding support seem to be effective in 
sustaining breastfeeding up to 3-4 months, and in one group up to 6 months. It is probably an 
advantage if support starts before discharge from the maternity facility, to enable mothers to 
establish breastfeeding, and to prevent difficulties. A combination of antenatal, in-hospital, and 
post-discharge support are likely to act synergistically. A mother’s immediate family, 
especially her male partner and her baby’s grandmothers, and close friends, should be 
involved, as they may have an important influence on breastfeeding practices. 

It is not possible to say how many hours of support are necessary to achieve a particular result, 
though studies do seem to suggest that more frequent contacts may have more effect.  

It is also not clear exactly what kind of intervention is most effective. One-to-one counselling 
and help targeted at specific difficulties or crises of the mothers’ confidence may be the most 
useful. Telephone calls appear not to be useful on their own. 

There is an urgent need to explore the potential of community groups and counsellors further. 
They may be more able than formal health services to provide the frequent one-to-one help that 
mothers need to build their confidence and to overcome difficulties. Possibly a combination of 
day-to-day support from the community backed up by more specialised help from health 
services when the need arises could be more effective than either alone. 
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Step 10 – Continuing Support 

Comparison of the percent of mothers exclusively 
breastfeeding their infants during the past week in 

intervention groups (3-visit and 6-visit) and control groups 

3-visit and 6-visit intervention groups vs concurrent controls: P<0.001 
6-visit group vs 3-visit group: P<0.001 
Concurrent control vs historical cohort: P<0.001 

Source: Morrow et al (1996) The effectiveness of home-based counseling to promote exclusive 
breastfeeding among Mexican mothers. In: Exclusive breastfeeding promotion: a summary of findings 
from EPB`s applied research program (1992-1996). Wellstart International`s Expanded Promotion of 
Breastfeeding (EPB) Program (unpublished document). 
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COMBINED INTERVENTIONS

11.1 Introduction

The preceding sections have reviewed evidence for the ‘Ten Steps’, considering each Step as 
far as possible as an isolated intervention. However, as is already apparent, a number of 
studies included several steps together, and appear to show that combined interventions can 
have more effect on breastfeeding than any step singly. For all practical purposes, this must be 
considered one of the most important conclusions of this review. 

11.2 Effect on breastfeeding practices 

Seven studies were identified in which the effect of more than one breastfeeding promotion 
intervention could be differentiated. Six of them showed a significant increase in breastfeeding 
(Frank et al, 1987; Saunders & Carroll, 1988; Strachan-Lindenberg, Cabrera & Jimenez, 
1990; Altobelli et al, 1991; Perez-Escamilla et al, 1992; Pugin et al, 1996).  

An early study by Salariya, Easton & Cater (1978) in the UK found that mothers who both 
initiated breastfeeding within 10 minutes and then continued giving 2-hourly feeds were more 
likely to breastfeed at 12 weeks than mothers who started later and breastfed 4-hourly. 
However, the numbers were small and the results did not reach significance. 

Frank et al in the USA (1987) found that women who received both a breastfeeding promotion 
package at discharge and additional breastfeeding counselling, both in-hospital and after 
discharge, were the more likely to be breastfeeding at 1 month, than women who received only 
one of these interventions. Saunders & Carroll (1988) found that three simple interventions 
combined (one in-hospital guidance session, one telephone call and one post-discharge 
breastfeeding class) had a significant effect on breastfeeding, but none of the interventions had 
any effect alone.   

Perez-Escamilla et al (1992) in Mexico found an increase in full breastfeeding at 4 months 
when rooming-in and breastfeeding guidance were combined, while the effect of rooming-in 
alone lasted for only one month. Similarly, Strachan-Lindenberg, Cabrera & Jimenez (1990) 
found that when breastfeeding guidance was combined with rooming-in there was an increase 
in breastfeeding at both 1 week and at 4 months, but when breastfeeding guidance was 
combined with early contact, the effect was only significant at 1 week.  

Pugin et al in Chile (1996) compared a pre-intervention control group of women with a group 
exposed to a breastfeeding promotion programme which included five interventions (Valdes et 
al, 1993): training of the health team, activities at the prenatal clinic and in the hospital (earlier 
initial contact, breastfeeding guidance, reduction of supplements, reinforcement of rooming-
in), creation of an outpatient lactation clinic and offering the Lactational Amenorrhea Method 
(LAM) as an initial form of family planning. At 6 months postpartum full breastfeeding was 
significantly higher in the intervention group (67%) than in the control group (32%, 
P<0.0001), even after controlling for parity. A subgroup receiving additional antenatal 
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education was more likely to breastfeed fully (80%) than the subgroup with the same 
interventions but without additional education (65%, P<0.005) (discussed with Step 3).  

Another 10 comparative studies were identified which looked at the effect of various 
combinations of breastfeeding promotion interventions together. From these studies some 
common patterns emerge: breastfeeding support or counselling after discharge, when combined 
with in-hospital or antenatal counselling, is particularly likely to increase breastfeeding. Some 
authors considered that postnatal support, through peer groups, home visits or clinic follow-up, 
was the most important component (Burkhalter & Marin, 1991).  

Negative interactions are also possible when harmful practices such as the use of formula 
continue. Reiff & Essock-Vitale (1985) studied the feeding practices of 77 mothers who 
delivered in a hospital where educational materials, counselling, support and policies were 
generally favourable to breastfeeding but formula was still used. Nursing staff’s attitudes 
regarding breastfeeding were positive: more than 80% reported discussing the advantages of 
breastfeeding routinely with mothers. However, 59 (77%) mothers had started bottle-feeding 2 
to 3 weeks after delivery, the majority (93%) remembered which brand had been used in 
hospital and 52 (88%) were using that brand. Parents may interpret the routine use of formula 
in nurseries as an endorsement by health staff, in spite of clear verbal messages promoting 
breastfeeding.

Thus a few interventions, under experimental conditions, can improve breastfeeding attitudes 
or practices to some extent (Houston et al, 1981; Jones & West, 1986; Jenner, 1988; Long et 
al, 1995; Davies-Adetugbo, 1996). However, when interventions are part of a well-established 
programme, they appear to be more effective (Hardy et al, 1982; Popkin et al, 1991; Nylander 
et al, 1991; Burkhalter & Marin, 1991, Lutter et al, 1997). Benefits are most likely to be 
realized when interventions are strengthened by institutional policy and potentially harmful 
practices are discontinued. In Brazil, Lutter et al (1997) compared a hospital with an active 
breastfeeding promotion programme with a nearby control hospital where rooming-in was in 
place and formula was restricted, but with a lower level of coverage of information and support 
activities. Women in the programme hospital were more likely to receive information and 
support, and the median duration of exclusive breastfeeding was 75 days - 53 days longer than 
in the control hospital.

11.3 Effect of combined interventions on cost-effectiveness and morbidity 

Breastfeeding promotion programmes implemented through maternity services can be one of 
the most cost-effective health interventions for gaining disability-adjusted life years (DALYs), 
preventing cases of diarrhoea, and preventing deaths from diarrhoea (Horton et al, 1996). 
Programmes implemented in Brazil, Honduras and Mexico were assessed, and it was found 
that cost-effectiveness was highest when programmes included the removal of formula and 
reduced the use of medications during delivery. This is partly because the cost of these 
interventions are minimal and may even result in savings. Investment in hospital-based 
education and mothers’ support was still extremely cost-effective, though less than removal of 
formula, because education requires more time and skill and is therefore intrinsically more 
costly. Support, education and counselling for mothers are introduced more slowly than other 
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interventions and additional effort is required for their implementation. While removal of 
formula and rooming-in may be essential prerequisites in breastfeeding initiation, the activities 
related to direct support and information have the greatest impact in extending the duration of 
exclusive breastfeeding (Lutter et al 1997). 
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 Combined Interventions 

Proportion of exclusive breastfeeding (EBF): survival 
curves by Hospital, Santos, Brazil, 1992-93

Programme hospital vs Control hospital: P<0.0001 

Reprinted from American journal of public health, 87(4), Lutter et al (1997) The 
effectiveness of a hospital-based program to promote exclusive breast-feeding among 
low-income women in Brazil, pp. 659-663, Copyright (1997), with permission from 
APHA. 
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CONCLUSIONS AND RECOMMENDATIONS

The evidence for most of the Ten Steps to Successful Breastfeeding is substantial, even when 
each step is considered separately, and despite the inherent difficulties of randomization, when 
a mother’s freedom of choice must be respected.  

The most clearly established are the three steps concerning guidance and support for the 
mother. These are: Step 3, antenatal education; Step 5, showing mothers how to breastfeed; 
and Step 10, continuing support after discharge from hospital. They are the steps which can be 
the most difficult to implement adequately, and they are often the slowest to be introduced. 
They require skill, which needs training, and they take health worker time so they require 
revision of job descriptions. However, together they are among the most cost-effective of all 
health interventions, and efforts to include adequate support for breastfeeding mothers should 
be strengthened regardless of limitations of resources.  

There is good evidence in principle for Step 4, which relates to early contact, though the 
optimal timing of a newborn’s first breastfeed is probably not as restricted as the original 
wording of the step suggests. The most important part of the procedure is for the baby to have 
skin-to-skin contact with the mother from immediately after delivery until he or she 
spontaneously shows readiness to feed. This usually occurs within an hour of birth, though it 
may be at any time in the first two hours, or later if the mother received pethidine. 

The evidence for Steps 7, rooming-in, and Step 8, demand feeding, which are easy to 
implement but difficult to separate from one another, is highly suggestive. There is no evidence 
supporting the contrary practices of scheduled feeding and nursery care. Demand feeding does 
not increase the risk of sore nipples; and rooming-in does not necessarily interfere with the 
mother’s rest, and does not increase cross-infection.  

Step 6, on the use of supplements, and Step 9, on the use of artificial teats and pacifiers, are 
also closely related. While many studies show a strong association between the use of 
supplements and artificial teats or pacifiers with premature cessation of breastfeeding, it is not 
easy to demonstrate a causal relationship, largely because of the difficulty of true 
randomization. However, if the use of supplements, teats and pacifiers are partly markers of 
mothers who have difficulties breastfeeding, or who lack confidence, then they are also an 
indication that health workers need more knowledge and skills to help mothers more 
effectively. Without adequate guidance and continuing support, the need to use supplements 
may not be overcome. 

It remains probable that artificial feeds, teats and pacifiers do interfere physiologically with 
breastfeeding, and that its ready availability and use undermines a mother’s confidence. 
Pacifiers and teats should rarely be needed in maternity facilities, and there is ample 
justification for not allowing infants to be given supplements except when there is an 
unavoidable medical reason, and for giving them when needed by cup rather than bottle. Some 
evidence suggests that when there is a clear medical indication, supplements may interfere with 
establishing breastfeeding less than when they are given without such an indication. 
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Two other points are clear in this connection. First, the provision of commercial discharge 
packs which contain samples of breastmilk substitutes adversely affects breastfeeding, and there 
is no justification for giving them. Second, discontinuing the provision of formula in maternity 
facilities has been shown to be one of the most cost-effective health interventions known.  

There remain Steps 1 and 2, on policy and training, which are necessary for the 
implementation of all the others. Experience shows that without both strong policies and 
relevant training of staff, it is not possible to change practices.  

With the advent of the Baby Friendly Hospital Initiative, a great deal of experience with 
different kinds of training has been gained. Although they can all have some effect, certain 
principles are apparent. Eighteen hours of training seems to be an absolute minimum, and a 
longer time is probably needed for effective increase in skills and change in attitude. Training 
needs to include a strong practical and clinical component, and not to be predominantly 
theoretical or classroom-based. Well organized clinical practice seems to change attitudes 
towards breastfeeding in a way that lectures do not.  

In conclusion, the basic premise of the Baby Friendly Hospital Initiative, which requires all 
maternity facilities to implement the Ten Steps to Successful Breastfeeding, is valid. However, 
selective implementation of only some steps may be ineffective and discouraging. Exclusive 
breastfeeding will be most effectively increased and sustained when agreed policies and 
adequate practical training of staff are directed at implementing all the ten steps together, 
including continuing support for mothers in the community, and restriction of the availability 
of formula to situations in which there are clearly defined medical reasons.  
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Recommendations

1. Sufficient evidence exists for the effectiveness of the Ten Steps to Successful Breastfeeding, 
to fully justify extending the Baby Friendly Hospital Inititative, which is based on them, to all 
maternity facilities. Failure to make maternity services baby-friendly can no longer be 
considered defensible.  

2. The ‘Ten Steps’ should be implemented together, and not expected to be effective when 
introduced incompletely or in isolation. 

3. Health facilities should develop strong policies, covering all the ‘Ten Steps’ and including 
the restriction of free supplies of breastmilk substitutes, with appropriate arrangements for 
enforcement and supervision.  

4. Training of health workers in relation to the ‘Ten Steps’ should be of adequate length and 
should include a strong practical component to ensure improvement in clinical and counselling 
skills. Training should also address the attitudes of health workers towards breastfeeding and 
the use of supplements.

5. Renewed efforts should be made to strengthen those steps which relate to education, 
guidance and support for mothers before and after delivery, including after discharge from 
hospital, as they are the most clearly effective interventions. Without education, guidance and 
support for mothers, implementation of the management steps such as rooming-in are likely to 
have only a limited effect. All mothers should have access to appropriate guidance and support 
throughout the breastfeeding period.  
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LIST OF ABBREVIATIONS

BF:  Breastfeeding 
EBF:  Exclusive breastfeeding 
HWs:  Health workers 
OR:  Odds ratio 
RR:  Relative risk 
RI:  Rooming-in 

LIST OF METHODOLOGICAL LIMITATIONS

1.  Inadequate control: no baseline data or between-group differences 
2.  Confounding variables not controlled  
3.  Self-selection of participants 
4. High (more than 10%) attrition rate unevenly distributed 
5.  Undetermined internal validity: unreported attrition, poorly documented 

methodology or unpublished brief communication. 
6.  One-to-one comparison 
7.  Long recall period 
8.  Unclear definition of breastfeeding indicators 
9.  Based on planned breastfeeding behaviour as opposed to actual practice 


