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An increase in exclusive breastfeeding prevalence can substantially reduce mortality and morbidity
among infants. In this paper, estimates of the costs and impacts of three breastfeeding promotion
programmes, implemented through matemity services in Brazil, Honduras and Mexico, are used to
develop cost-effectiveness measures and these are compared with other health interventions. The
results show that breastfeeding promotion can be one of the most cost-effective health interventions
for preventing cases of diarrthoea, preventing deaths from diarrhoea, and gaining disability-adjusted
life years (DALYs). The benefits are substantial over a broad range of programme types. Programmes
starting with the removal of formula and medications during delivery are likely to derive a high level
of impact per unit of net incremental cost. Cost-effectiveness is lower (but still attractive relative to
other interventions) if hospitals already have rooming-in and no bottle-feeds; and the cost-effectiveness
improves as programmes become well-established. At an annual cost of about 30 to 40 US cents
per birth, programmes starting with formula feeding in nurseries and matemity wards can reduce diar-
rhoea cases for approximately $0.65 to $1.10 per case prevented, diarrhoea deaths for $100 to $200
per death averted, and reduce the burden of disease for approximately $2 to $4 per DALY. Maternity
services that have already eliminated formula can, by investing from $2 to $3 per birth, prevent diar-
rhoea cases and deaths for $3.50 to $6.75 per case, and $550 to $800 per death respectively, with
DALYs gained at $12 to $19 each.

Introduction

The importance of breastfeeding, particularly the
protective effects of exclusive breastfeeding in
the first 6 months of infancy against mortality,*
and diarrhoea incidence and severity, is well-
established.! Yet, in almost all countries where
data are available, actual feeding practices fall well
below internationally recommended standards, with
the duration of any breastfeeding very short in several
countries, and exclusive breastfeeding practices rare
beyond the first few weeks.5’ Studies on the deter-
minants of infant feeding practices have shown that
health facilities practices and health professionals
can have a significant effect.3-!' Among the
breastfeeding promotion interventions, one approach
which has received considerable attention is the pro-
motion of breastfeeding in health facilities, partic-
ularly at the time of birth. This includes education
and support for mothers, and changing hospital
routines to establish early breastfeeding contact,

rooming-in of babies with mothers, withdrawal of
routine bottle feeding, and post-partum coun-
selling.'? While there is some evidence that such
programmes have an impact on breastfeeding
practices,'*'> most studies have methodological
limitations or have been research studies, conducted
under controlled conditions. Reliable estimates of
programmes under field conditions have not been
available and the costs of such programmes have
rarely been measured.>-!6

It is difficult to argue convincingly for investment in
the area of breastfeeding promotion without having
better information on the impacts and costs of such
programmes. Governments and donors have become
acutely aware of the reality of resource scarcity and
are beginning to demand that health budgets give
priority to interventions with a proven record of
reducing the burden of illness substantially and at low
cost.
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This paper offers a contribution to the growing
literature on the cost-effectiveness of health interven-
tions. It presents evidence from a field study of the
cost and effectiveness of three breastfeeding promo-
tion programmes in Latin America, compares these
findings with data from other health interventions and
draws conclusions about the relative attractiveness of
investment in health facilities-based breastfeeding
promotion. Details of variods aspects of this study’s
methodology and findings, including a paper on in-
ternal efficiency issues, can be found in companion

papers . 17-20

Methodology

Cost-effectiveness estimates for each programme
were generated in several steps. The first step was
the direct measurement of the impact on breastfeeding
practices and costs of promotion activities in three
hospitals which have well-developed programmes,
using three other control hospitals to establish
baseline breastfeeding and cost levels. To enable a
comparison of the breastfeeding promotion activities
with other health interventions, it was necessary to
translate the data on breastfeeding impact into more
generalizable health units, i.e. mortality and morbid-
ity reduction. There is a substantial body of data
documenting the effect of breastfeeding practices on
morbidity and mortality risk. We drew selectively on
this data in order to translate differences in
breastfeeding behaviour measured in our study, into
mortality and morbidity effects. The mortality
estimates were themselves then used as the basis for
deriving estimates of disability-adjusted life years
(DALYs) gained, an indicator promoted by the World
Bank for comparing health interventions.?'-? The
mortality, morbidity and DALY impacts were
(separately) combined with cost data to generate a
set of cost-effectiveness measures. The following sec-
tions provide details on each of these steps.

Estimating impact on breastfeeding practices

As no baseline was available for measuring the im-
provements in breastfeeding practices at each pro-
gramme hospital, a cross-sectional design was used.
Three pairs of hospitals were selected for comparison,
one each in Brazil, Honduras and Mexico, based on
similarity of client populations served and location
in the same city. One hospital in each pair served as
the control and the other, with a well-developed pro-
gramme of breastfeeding promotion, served as the

experimental hospital. All are government-funded
hospitals serving low-income groups; the programme
hospital in Honduras is financed and administered by
the Social Security Institute. The programme in Brazil
is the longest established (since 1975); the programme
in Honduras began in 1984 and the one in Mexico
began in 1989.

Data collection in Santos (Brazil), San Pedro Sula
(Honduras) and Mexico City (Mexico) was under-
taken during April 1992 to March 1993. Between 200
and 400 women in each hospital were interviewed
prior to exit from the hospital and their exposure to
breastfeeding promotion was measured using 28
variables.® The programme exposure variables in-
clude: practices in the delivery room, formula feeding
and rooming-in experiences in maternity wards
and nurseries, education and counselling, and
breastfeeding activities during pre- and post-natal
check-ups. In addition to hospital exit interviews, the
women were followed up in their homes at one month
in all countries and again at two (Brazil), three
(Honduras) or four (Mexico) months to determine
breastfeeding practices. Age at second follow-up
was based on feeding problems and outcome in-
dicators of greatest relevance for each country.
For example, exclusive breastfeeding is the central
issue for Honduras and Brazil, and duration of any
breastfeeding for Mexico; and these parameters
demonstrate the greatest declines at the ages selected
for second follow-up.

There were no significant differences in the women
lost to follow-up in Brazil or Honduras; however,
more working women and lower income women
dropped out than remained in the study in Mexico
City hospitals. The women in control and programme
hospitals within each country had similar charac-
teristics in terms of age, parity, years of education,
birth weight and sex of newborn, work status,
household possessions index and past breastfeeding
experience.

Infant feeding practices measured at the second
household follow-up interview were used, based on
a 24-hour recall in which the mother was asked to
identify all liquids and solids consumed by the infant
from the time it awoke the previous day to the same
time on the day of the interview. Feeding practices
were then categorized as exclusive, partial or no
breastfeeding. Exclusive is defined as not consum-
ing anything but breastmilk - no water, tea or juice.
However, the vast majority of partially breastfed
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infants in all three countries were consuming other
milks in addition to water and teas.”? The propor-
tions of infants exclusively, partially and not breastfed
in the programme and control hospitals in each
country were used as a measure of programme
impact.©

Estimating reductions in mortality and morbidity

Using risk ratios and numbers of cases and deaths
from diarrhoea and ARI estimated by recent in-
vestigations in the Latin America region, the observed
differences in breastfeeding practices were translated
into differences in diarrhoea morbidity rates and
respiratory and diarrhoeal mortality.¢ For diarrhoea
and ARI mortality relative risk by breastfeeding
status, we used the conservative results of Victora
et al.*** which are also geographically relevant to
our case.® In this case-control study, conducted in
two urban areas of southern Brazil, each of 170 in-
fants who died from diarrhoeal disease after the age
of 7 days were compared with two neighbourhood
controls, and relative risks are estimated after con-
trolling for age, occupation of the head of household,
birth weight, type of housing, water supply and
preceding birth interval. The estimated relative risks
of diarrhoeal morbidity are drawn from a similar
study from southern Brazil.?¢

The proportionate reduction in mortality and mor-
bidity risk was calculated as:

(TARComol group - TAernuvam.iou pnup)/TARCorm-ol group

where: TAR = total attributable risk = (1*EBF) +
(RR,, * PBF) + (RR, * NBF)

and: EBF = proportion of infants exclusively
breastfed
RR,, = risk of mortality/morbidity in
partially breastfed group relative to ex-
clusively breastfed infants
PBF = proportion of infants partially
breastfed

RR,, = risk of mortality/morbidity in
the non-breastfed group relative to ex-

clusively breastfed infants

NBF = proportion of infants not
breastfed

Based on calculations of the proportion of deaths and
morbidity averted from differences in breastfeeding

practices and relative risks, the number of cases and
deaths averted was calculated by multiplying this dif-
ference in morbidity and mortality risk by the baseline
morbidity and mortality rates for infants under 6
months. These are taken from the literature as
follows:

» 3 episodes of diarrhoea per child per year for
children under 6 months;?’-28

e 13.5 diarrhoea deaths per year per 1000 children
under 6 months, based on an annual rate of 20.2
diarrhoea deaths per 1000 children under 12
months?® and an estimated two-thirds of these
occurring in children under 6 months;3-

e 10 ARI deaths per year per 1000 children under
6 months, based on an annual rate of 15 ARI
deaths per 1000 children under 12 months with an
estimated two-thirds of these occurring in children
under 6 months.

Use of these numbers of diarrhoea cases and deaths
from diarrhoea and ARI assumes that there are no
benefits after the first 6 months - a conservative
assumption given that relative risks are in fact
slightly greater than 1 in the second half of infancy.
Also, mortality from other infections (shown to be
2.5 times greater in non-breastfed infants as com-
pared with exclusively breastfed infants by Victora
et al.*) are not included. The results therefore cap-
ture the bulk of the impact of the interventions on
mortality and morbidity but not all, and our estimates
should be considered the lower bound for actual
values.

Estimating additional disability-adjusted life years
(DALY5S)

The DALY indicator combines the impacts on lives
saved with disability prevented, discounts and weights
the years of life based on age, thus allowing com-
parisons across varied health interventions, with dif-
ferent health outcomes. It also permits comparisons
across interventions with longer- versus shorter-term
benefits and benefits accruing to different age groups.
For global estimates, the World Bank?! suggests that
the death of an infant (girls and boys do not differ
significantly) is equivalent to the loss of approxi-
mately 32.5 disability adjusted life years (DALYSs).
This is based on life expectancy of 80 years in a low-
mortality population, a 3% discount rate for the value
of future years of life saved, and age weights which
rise steeply from O at birth to a peak at age 25, and
taper off with age. For this analysis, we multiplied
the number of diarrhoea and ARI deaths averted per
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year by 32.5 to provide a conservative estimate of
the total DALYs gained from the intervention per
year. This does not include any effect on total DALY's
of morbidity due to inadequate breastfeeding.

Estimating costs and cost-effectiveness

The costs of breastfeeding promotion activities at the
control hospitals were compared with those at pro-
gramme hospitals to obtain an incremental cost which
represents the value of resources used to achieve the
measured impacts. Programme maintenance costs
were the main focus of the study. Start up, and one-
time activity costs are not included. Programmes for
breastfeeding promotion seldom involve large set-up
or capital investments to get started. In the pro-
grammes included here, start-up occurred over a
variable period, and in Brazil and Honduras several
years ago, making it difficult to accurately estimate
these costs. Also, sustainability is likely to be more
a function of recurring, maintenance costs than one-
time costs.

The costing methodology is based on classical ap-
proaches developed by Mills et al.?* and Phillips et
al.* and extensively used in health programme plan-
ning and analysis.** Each hospital programme was
first carefully elaborated in terms of activities under-
taken for breastfeeding promotion. The nature and
level of resources associated with each activity were
then determined. This included disaggregating the
time of multi-purpose staff and attributing propor-
tions of staff time, space, materials and equipment
to breastfeeding services delivered. Unit costs were
obtained from expenditure records, market prices or
replacement costs. Donated goods were valued at
market prices.

From the profile of total costs developed, the dif-
ference in costs between breastfeeding activities at
programme and control hospitals - incremental cost
- was obtained. Savings due to reduced formula and
other supplies were then subtracted from incremen-
tal costs to obtain net incremental costs.! For each
programme hospital, the net incremental cost of
breastfeeding activities for one year (1992) was
estimated. A depreciation rate of 3% was used to
calculate the annual costs for capital goods. Costs and
savings are expressed in 1992 prices for Honduras
and Mexico and 1993 prices for Brazil.** For the
Brazil programme, Fiedler’® provides estimates for
a range of scenarios. We use the estimates that best
reflect typical practices at a service hospital (the pro-
gramme Brazil hospital is a teaching hospital).

Postnatal clinics are estimated to dedicate 50% of
their resources to breastfeeding activities and nurse
salaries have been substituted for salaries of physician |
trainees (medical residents) in the postnatal clinics.
For Honduras, it was assumed that the programme
could be targeted to non-working women at the same
cost per birth as the current programme which covers
all women, working and non-working.

A set of cost-effectiveness indicators were derived
by dividing annual net incremental costs by the
estimated annual number of (i) cases of diarrhoea
averted; (ii) diarrhoea deaths averted; and (iii)
DALYSs gained (including both diarrhoeal and ARI
deaths averted). Since the objective of this analysis
is to determine relative priorities among health in-
terventions, the data on costs and effectiveness are
combined to provide as close a valid comparison as
possible to cost-effectiveness estimates for other in-
terventions. The World Development Report*' and
Jamison and Moseley? provide the most recent
estimates for other health interventions which are us-
ed here for comparisons. The principles used for
developing estimates are also used here for estimating
the cost-effectiveness of breastfeeding strategies. For
comparisons with diarrhoeal control interventions we
estimate the cost of breastfeeding promotion per diar-
rhoea case averted and per diarrhoea mortality
prevented; for comparisons across all health interven-
tions, cost per DALY gained is used.

In the cases of Honduras and Brazil, cross-sectional
comparisons of the programme hospital net incre-
mental costs do not adequately capture the cost-
effectiveness of breastfeeding strategies. For
example, the full benefit of savings generated at
programme hospitals from reductions in formula
(and other modifications such as rooming-in) that
occurred during the course of the development of the
breastfeeding programme is not included because in
both countries control hospitals already limit formula
feeding to very few cases (and have instituted
rooming-in). To illustrate this point, and to develop
a more accurate estimate of cost-effectiveness when
going from formula feeding to no/limited formula
feeding, we estimated cost-effectiveness based on
changes at the programme hospital over time. Under
this scenario, according to recall by staff who were
present at the time, breastfeeding activities were
similar (during pre-1975, prior to the breastfeeding
programme) to those currently practiced at the con-
trol hospital, in all respects except that approximately
50% of all infants were fed formula.
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In all, 6 cost-effectiveness estimates were developed
for each indicator as follows:

" o Brazil (restricted formula and low education com-
pared with restricted formula and high education):
this is based on comparing current practices at the
control hospital with current practices at the pro-
gramme hospital;

¢ Brazil (50% formula and low education compared
with restricted formula and high education): this
is based on comparing pre-1975 practices with cur-
rent practices, both at the programme hospital;

e Honduras (restricted formula and low education
compared with restricted formula and moderate
education): this is based on comparing current
practices at the contro! hospital with the pro-
gramme hospital;

¢ Mexico (mostly formula and low education com-
pared with restricted formula and moderate educa-
tion): this is based on comparing current practices
at the control hospital with the programme
hospital.

Results

Differences in the nature, quality and intensity of pro-
motional activities in the control and programme
hospitals, as reported at exit by mothers who gave
birth in the hospitals, are shown in Table 1. All
infants (except those with severely ill mothers or
having serious complications) were roomed in with
their mothers in five of the six hospitals. The dif-
ferences in breastfeeding promotions varied across
and within countries. In the cases of Brazil and
Honduras, it was essentially education and support
that varied since even the control hospitals had well-
established policies of rooming-in and very limited
bottle-feeding. In the case of Mexico, routines such
as rooming-in and no bottle-feeding are vastly dif-
ferent in the programme and control hospitals.

Table 2 shows the estimated additional cost per head
of investment in breastfeeding promotion activities
for the three programmes. It also shows the net costs
when savings due to differences in bottle-feeding,
rooming-in and drug routines are taken into account.
This is shown for two scenarios in Brazil: 1) when
compared with current norms and routines in con-
trol hospitals, and 2) when compared with the norms
and routines that existed historically in the pro-
gramme hospital.

The incremental annual costs of the four programmes
were similar, in the range of US $2.61 to US $2.73
per birth. However, the costs are relative to different
starting points. For example, in Mexico, the in-
cremental cost reflects a start-up phase in which the
total coverage with services is still low; in the cases
of Honduras and Brazil the comparison is being made
with a more advanced baseline (control hospitals
which already have several breastfeeding activities
underway). The levels of savings generated from
changes in routines are also different because the
level of formula use at baseline varies from 100%
in Mexico to 50% in Brazil (historical) to almost no
formula in Honduras and (current) Brazil. Net incre-
mental costs of breastfeeding when moving from a
situation of no rooming-in and high formula use
(Mexico, pre-programme Brazil) are Jower (US $0.28
to US $0.37 per birth). Net incremental costs are
somewhat higher when moving from a situation of
rooming-in with formula feeding already removed,
where the main difference is in the quality and cover-
age of maternal education and counselling (US $2.01
to US $2.81 for Brazil and Honduras respectively).

The differences in breastfeeding practices in the three
programme and control hospitals are presented in
Table 3. Each of the three country studies found that
any breastfeeding and exclusive breastfeeding were
higher in the programme hospitals as compared with
contro! hospitals.

In a separate analysis, Lutter et al.? compared dif-
ferences in the duration of exclusive breastfeeding
after controlling for differences in maternal
characteristics in each pair of hospitals shown in
Table 3, and found significant increases in Brazil and
Honduras. In Brazil, median duration of exclusive
breastfeeding increased from 22 days in the control
to 75 days in the programme hospital. The difference
for Honduras was 14 days in the control and 40 days
in the programme hospital.¢ Differences in Mexico
were not significant for exclusive breastfeeding
(median durations being 6 and 7 days for control ver-
sus programme hospitals, respectively, after controll-
ing for potential confounders). However, in Mexico,
significant differences in probability of any breast-
feeding were found after controlling for confounding
variables.'? This suggests that the breastfeeding pro-
gramme was more effective in reducing the propor-
tion of non-breastfeeders in Mexico, and the change
from partial to exclusive breastfeeding was less
dramatic. Although some a priori differences existed
in each pair of (control and programme) hospital
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Table 1. Differences in breastfeeding promotion activities in programme and control hospitals (% of mothers who answered yes dur-
ing exit interviews)

Coverage Brazil Honduras Mexico

indicator Programme Control Programme Control Programme Control
n=236 n=206 n=501 n=488 n=333 n=247

No formula 99.6 90.3 98.0 98.0 88.2 0.4%%»

feeding

BF in delivery 65.3 2.2%+ 393 39.3 39 0.6

room

Help BF first 72.0 33.7%** 30.3 9.4%+x 31.7 Qre=

time

Shown how to 68.2 5.4%%x 23.4 24.0 25.3 17.1*

express milk

Info. on milk 49.2 3.4 17.8 9. THex 10.3 0.7%*

adequacy

Info. on how to 61.0 5.3%%x 459 23.3%x 20.6 8.3%ux

increase supply

Info. on when 32,6 2.9%** 20.9 249 10.6 ].2%%=

to start liquids

Differences between pairs of hospitals are identified as follows: * p < 0.05, ** p < 0.01, *** p < 0.001
Data from Sanghvi et al. (1994)

Table 2. Annual costs of breastfeeding promotion activities (1992)

Brazil' Honduras? Mexico®
Programme Control Programme Control Programme Control
Annual costs 18 620 10 388 11 516 1579 18 896 410
No. births 1623 1188 3895 10 590 7010 4790
Annual 11.47 8.74 2.96 0.15 2.70 0.09
costs/birth
Incremental 2.73 2.81 2.61
cost/birth
Saving/birth:
Compared with 0.72 0 2.34
control
Compared with 2.36
pre-programme
baseline
Net incremenial
cost/birth:
Compared with 2.01 2.81 0.28
control
Compared with 0.37
pre-programme
baseline

! Brazil data are from Fiedler (1994). Fifty per cent of postnatal clinics are dedicated to breastfeeding activities, and salaries of nurses
are used to compute costs of medical interns. Exchange rate US$1.00 = 22 000 cruzeiros.

2 Honduras data are from Phillips (1993). Exchange rate US$1.00 = 5.7 lempiras.
3 Mexico data are from Phillips (1993a). Exchange rate US$1.00 = 3.09 New Pesos






