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Report 2
The Estimated Costs and Implications of Large Scale Promotion of

Exclusive Breast Feeding

Introduction

The suceess ol the Vertical Transmission Study (VTS) in promoting exclusive breast
feeding (EBF) and the recording of large positive impacts of such a practice have raised
interest regarding the feasibility and likely impact of a larger programme based on similar

principles.

The study was not designed to be a large-scale intervention but rather to examine the
implications of EBF for TV transmission and the general health of the infant. The study
and the experience gained from its implementation do, however. provide a wealth of
mlormation on which discussion on the appropriateness of large-scale programmes can
be hased. There are a range of issues that must be examined when considering the
possibility of introducing a new mtervention, central among which are likely costs and
outcomes. This report draws on the data from the VTS and the experience of those who

conducted 1t 50 as to provide input on these two central issucs of costs and outcomes.

The VIS was very comprehensive in its efforts 1o ensure that EBI was mamtaincd at as
high o level as possible. The inlervention tnvolved a series of anlenatal home visits
{bllowed by regular post-natal support in the form of more home visits in rural areas and
clinic visits in the urban area covered. Mothers enrolied in the study also received
preferentia]l medical care as they had geeess 1o student nurses and, when necessury, W
doctors; they were also at times assisted with transport to aceess these services, While
not part of the intervention, research visits to households also provided a means of
identilying problems, which could then be reported so that additional support could be
provided.  The cfforts made were comprehensive and resource intensive.  The high
resource requiremients are likely to be prohibitive and hinder any suggestion of a large-

seale intervention of the same design. Experience gained during implementation,



however, suggests that a simpler version of the intervention may still maintain many ol
the benelis.  For these reasons, this report will examine the costs and outcomues
associaled with running such an intervention at Provineial level under three scenarios:
{ull, simplilicd and basic. The full scenario examines the costs and outcomes associated
with all antervention aspects of the VIS Le apart from rescarch, if they were
inplemented at provineial level. The simplified scenario is based on the same desion and
examines the same implications, but for a less intense version. The hasic scenario

cxamines the costs and oulcomes ol a very scaled down version of the intervention,

The scenarios are examined at the provineial level, using KwaZulu-Natal data as an
example.  Given the high HIV prevalence and the large population in KwaZulu-Natal,
together with the fact that the study was conducted in the province, it scemed the

uppropriate cxample.

As [ar as possible, the scenarios are based on data, om both cost and outcome, from the
study site. Where the appropriate data have not been available, assumptions have been

made drawing on the experience of those involved in the implementation.

The analysis provides estimates of the total cost of implementing cach seenano and an
indication of what outcome n terms of EBF you might expect in retum for such an
mvestment. Collectively these two outputs provide the basis for a cost effectivencss
analysis (CEA) of the three scenarios, The CEA allows for the comparison not only of
the wtal cost but alse ol the cost of cach month of exclusive breast feeding resulting,
This 1 important, as the more expensive options are also likely to be the more effective
and an examination of total costs alone can be misleading. That said, the results of CEA
need also to be cansidered for what they are. CEA s a particular wol and is useful in

particular circumstances and the report will highlight the appropriate use of this output.



The province and the scenarios

As mentioned in the introduction, the purpose of this report is to estimate the costs and
impacts associated with implementing three possible interventions to promote exclusive
breast feeding in KwaZulu-Natal. This seclion details the scenarios and the provincial

hackdrop.

KwaZulu-Natal is South Africa™s largest provinee in terms of population, even more so in
terms of births. The population of the provinee makes up over 20% of the countries total
population (Statssa, 2006), The provinee s also relatively balanced between urban and
rural settings with the rural population comprising a little over fifty percent of the total.
Thuese characteristics made it 1deal for selection as a base for the scenarios. ‘The large
population provides a good example of scale without getting involved in national
modelling, which would require consideration of provineial variations in structures. The
urban/rural balance Is important as the intervention differs by setting; too urban or too
rural a sctiing would have provided an unbalanced view. Further, much of the argument
in favour ot EBF relates to its importance in the context ol HIV. KwaZulu-Natal has the
highest recorded rates of [V among women altending antenatal clinies, so the

maotivation for considering such an option 1s abviously hizh,

Aguinst the KEZN backdrop the cosls and oulcomes of three scenarios, each based on a

different intervention, will be estimated. The three scenarios arc as follows.

Full seenario
This scenario cssentially examines the costs and likely outcomes of implementing an
intervention along the same lines as that which was implemented as part of VTS, with

only some relatively small changes.

Simplified scenario
This scenario remains based on a simitar model as implemented in the VTS but with less

trequent pre- and post-natal visits.



Basic scenario

The basic scenario is entirely chinie-based, although it is envisaged that, as a complement,

community health workers could support the intervention.

The scenarios differed according 1o the setling, with urban and rural areas modelled o

receive diflerent scrvices,

inlervention was largely home-based in rural areas, but clinic-hased in urban,

This was in line with what was done in the VTS where the

A summary of the mterventions modelled in each scenario is provided in the following

Lable:

Table 2.1:

Interventions by scenario and setting

§1-Full § 2 — Simplified S 3 - Basic
Urban Rural Urban Rural Urban Rural
Extended post-test | 30 min 30min | 30min | 30 min 30min | 30 min
counselling
Home visits
- Antenatal | O 4 | 1 0 0
Post-natal lirst | 0 14 T2 0 0
month
~ Second month | 0 1.2 0 0.0 0 0
onward
Clinic visits
Antenatal | 4 o 2 2 i 1
Post-natal first | 4 0 I {) ] |
month
_____ Second month | 1.2 o 0.6 0 0.5 0.5
onward
Length of post- ) ) 4] ) 6 6
natal inlerveniion




In addition to differing in the nature of the scrvice provided, the scenanos diflered n
terms of the management structure decmoed neeessary o implement 1t The VTS study,
being of an academic nature, had a very closely managed imtervention. This management
structire iy modelled in the full scenario but reduced to a more reasonable level in the
sinplificd and basic scenarios. Details of the management stmctures modelled are

provided in the annex to this report.

¥ethods
The Tollowing sections detatl the methods used and major assumptions made with regard

to the examination of the implications of the above scenarios.

The model

In order to estimate the costs and outcomes at the provincial level it was necessary to
estimate the number ol women and children who would be reached by the intervention.
Ag the intervention differed in terms of the urban or rural scting, 10 was noeccssary 10
citimate the numbers by sctting, To thes end, the number of buths, by scliing, in the
province was taken as a starting point. This was then adjusted according o the estimated
coverage of the intervention, which 1s itsell determined by the coverage of the state scctor
and assumed reach of the intervention. The population entering the intervention 1s then
further adjusted according to assumptions regarding uptake. The [ollowing diagram

summariscs this {irst stage of the modelling process,
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A monthly cvele was used to run the model, estimating the number of new entrants inlo

the intervention under each scenarto for each month, The data used in this and the next

stage of the model are provided in the annex. Once the monthly entrant numbers were

modelled, it was necessary W examine the pass through rates from month 1o month.
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The above figure depicis stage 2 of the modelling process. New entrants were modelled
as being part of the antenatal intervention. Therealler, the cohort of new entrants passes
from month o month with some, depending on assumptions, passing on to the non-
irtervention side of the model. A seven-month period was modelled for cach of the
seenaras 0 as to reach numbers at scale, The model then provides an estimate of the
numbers by month, split between the intervention and non-intervention sides.  The
estimated effectiveness of cach month was then combined with these Noures so as Lo
provide estimated outcomes,  Similarly, the resources necessary to provide this level of

service were estimated and costs alluched.

In addition to running the model for the three scenarios, 1t was also run as if there were
no interveniton.  This was used as the base case. The outcome in terms of months of
exclusive breast feeding (MEBF) from this base miodel was subtracted from the MEBF
modeted under cach of the scenarios so as to Identify the likely inerease. Further, in
refation o cffectivencess, the conservalive assumplions that there would he no spillover
EBE inte the non-intervention population and that dropouts would have no higher than

the pre-intervention EBF rates wore made [or all scenarios,

‘The above model only considers costs, but there will, arguably, also be cost savings, RRF
nay well reduce the demand for other services, or may reduce the demand lor (ree
formula. Recently there has been studies that have sought (o olfset these costs; this is,
however, largely inappropriate,  The reduced demand for other services would indeed
[iee up these services {or other uses, which from an economic point of view 15 a saving,
particularly 1l they are actually used {or other purposes. There is, however, no guarantee
(hat they will be used. Furthermore, the presentation ol results would be complicated by
this adjustment, as it would no longer represent the budgetary implications of the
interventions, ‘There may, however, be direct savings that would have direct budgetary
savings, such as reduced formula feeding,  In KZN, however, [ormula is provided to
mothers alter they have completed a period of breast feeding. IF this policy were
continued there would be no dircet savings,  While not ineluded, it should be kept in

raind that EBF might well free up other resources.



Costs and auteomes

The above model provides the numbers with which the costs and outcomes can be
associated. In such exercises it is important to be clear on what costs and outcomes arc
considered, as there are a range of possibilities. The choice of what is included is based
on the pumpose of the analysis, which in this case is to provide evidence to support the

decision process regarding the possible introduetion of such a programme.

When conducting a costing there are many possible costs that can be included: provider
costs, client cost and social costs, From a theorctical porspective, it s most appropriate o
consider soctal costs as, arguably, this 15 what should be considered by policy makers, ([t
soctal costs, and mndeed client costs, are likely to differ considerably across scenarios or
in the absence ol intervention then there (5 a need o consider them. This is unlikely to be
the case here, except that clinic visits place a greater cost on the client compared to home
visits, Given that such costs are very difftcult to determine and that policy opiions are
senerally presented with only provider costs, and that social costs would complicate

comparison, the decision to consider only provider costs was taken.

As far as possible, cost data were obtained from the site of the VTS, Details ol the
mcthods used (o colleet data are provided n the site costing report. Mainly resource use
data were taken from the site; the costs attached to these resources were drawn from
provincial data,  For example, the data on time spent by stall on dilferent tasks was
drawn {rom the site, while the costs associated with stadl ol difTerent levels were taken
from the provinelal human resources scales. For structures, such as  provincial
management, required at scale but not required at site level, data from similar cxisting
programmes — namely, the provincial PMTCT interventions - were used with adjustments

fior scale,

The intention of promoting EBF is to improve the health and well-being of children. In
respect of those bormn to HIV posilive parents, the atm 1s to reduce infeetion. There are,

therefore, a vanety ol potential outcome measures that could be used.  For the purposes



of this work, the outcome measure used was months of exclusive breast feeding (MEBF).
The outcome measure has a number of advantages over alternatives but also some

notable disadvantages.

The measure is vseful as o refates to all infants on the intervention, whereas a measure
such as HIV infections averted relates only to a subsample. Itis also useful as the data on
this outcome collected as part of the VIS are good. The major drawback 1s that it is a
very specilie outcome making comparison with other types of intervention difficult, For
comparisons across scenarios 1t is perfect, as they all have the same aims the problem is

altemalive interventions o improve child health via routes other than EBE.

The data on EBF rates associated with cach seenario were based on adjusted rates from
the VTS study. Data were not available on how reductions in the intensity or changes m
the nature of delivery would affect outcomes. The VIS rates were therefore used as a
base and adjustments were then mude according o advice from the implementation team,
who considered thelr expericnce and the data that were available,  Details of the

adjustments are provided i the annex.

The costs and outcomes estimated tor each scenario are presented as totals and as cost
cllectiveness ratios.  The totals refleer the total cost of implementing the scenario at a
provinciz] level and the ouleome total represents an estimate of the increase in MEBF
eesulting from such implementation.  The cost effectiveness ratios are the cost per

additional MEBI.

Cost effeetivencss analysis is a powerful ool but must be interpreted with some caution.
CEA In this case will identify the relative efficiency of the allemative scenarios in
senerating MEBE,  The results of such efficiency analysis are ofllen interpreted as
showing one intervention to be better than the others. This is not the case; CRA only
shows which 1s more cfficient and efficicney is only one criteria.  Policy makers may
well choose a less cllicient option, spend more, but as a resull gencrate a higher number

of MEBF.



Limitetions

The above method was designed to generate the most uselul results within the constraints
of the project. The following section will oulline these results, which do appear to
provide useful policy support information. ‘That said, there are some limitations to the

approach that should be noted.

The model used 15 a population model and as such relics on resource o client ralios o
estimate costs. This ignores 1o some extent the distribution of demand. Assummg that a
new unit of 4 resource s required once the last has reached capacity nmplics that clienls
and resources can be perfectly matched, or that resource unids are dividable, which may
not always be the case. For example, if 100 clients required one counsellors the model
wolld cost one counsellors, but if those clients were divided across two clinics there may
be a need tor two counsellors — one 1n each clinie, I the counsellors could be cmployed
part-time or could travel, this would not be a problem.  This limitation has been
countered (o some extent by allowing for some transport costs ol stalll An inlrastructure
component could be added 1o the model, but 18 was [elt that this would add unnccessary
complexity:  unneeessary because the object s to examing the costs and outcomes at
scale not in KZN in particular. KZN is the example, il this were a costing specifically for

provincial planning there might be an argunment for the addition.

The more lundamental lmitation s the data on outcomes, which has already been
mentioned, The exercise requires that estimales of outcomes be made and adjusuments
were made to the VTS outcame data to do so. These adjustments were, however, bascd
on assumpilons recarding the impact of dillerent aspects of the intorvention and are
therclore untested,  The estimates made were very conservative, perhaps reducing the
impact more than could be argued as appropriate.  This was done so as nol o over-

cstimare the impact but rather to be caulious,



Results

The following section details the results of the above deseribed analysis. Firstly, the
costs are discussed, then the outcomes, and finally a combination of the two. The
analysts was based on a model with monthly iterations but [or the purposes of

compartson with similar work the results are presented annually.

The total annual costs estimated for each scenario are presented in the [ollowing table.

The costs are broken down according to cost cateporics,

Table 2.2: Total annual cost by scenario
§ 1 - Ll S 2 - Simplificd 'S3  Busic

Compensation (65714382 JI5YR5200 10174678
Facilitics 132000 132000 | 72000
Equipment 816416 | 48611 134038
[ransport 4805566 | 1359802 T 269408 |
Communications 1246201 500302 89854
Total cost 72714 625 38 463 505 10735 978

‘The implementation of the full scenario s, as would be expectled, (ar greater than the

other two. [t was estimated that the full scenano would cost over R70 million per annum,

To recap: this is an estimate of what it would cost if the intervention as it was structured

inthe V'S was oftered across the provinee of KZN, The simplificd scenarto came out at

closer to R40 million and the basic was by far the lowest estimate - a little over R10

million.

For all three scenarios, the major cost item was compensation, which in all scenarios

accounted for over 90% of the total cost. The interventions are all labour intensive and 1t

15 worlh noting what stalling levels are required. The (ollowing table provides the results

of the modelling exercise on the stall needs associated with cach scenario on which the

ahove costs are based.




Table 2.3 Implementation staff requircments by scenario

S1—Fuli 5 2 - Simplified §3—Basic

PMTCT counsellors 51 ” 51 51

BF counsellor for

home visits 661 314 34
“BF counsellor clinie )

bused 173 107 121
Clinic assislanls 292 202 ) 0

Supervisors 131 17 s

Managers 16 6l 0
| Infant feeding -

specialists 13 0 0

All three scenarios involved extended PMTCT counsclling (o introduce the intervention
and so have similar requirements in this vegard, The more intense the intervention the
mare counsellors on breastleeding would be necded.  In view of the intensity of the full
and stmplified interventions, a clinic assistant was tncluded to support the intervention;
this posttion was not deemed necessary in the basic scenario. The management ratios
modelled in the full scenavio were considered unnecessanly high and so were reduced in
the others.  This, combined with fewer counsellors, resulted in an estimate of a far
smaller number of supervisors and managers needed in the second twa scenarios.  In
scenario 2, the roles of infant {eeding specialist and managcr were combined and

meluded only under the manager heading.

There 15 a significant demand for fabour across the scenarios, although obviousty more so
inthe first two. Tt is, however, important 1o note that the major demand 1s for counscliors

and clinic assistants and not health professionals,



To start up mterventions such as the three being discussed requires traiming [or the new

stalf. These training costs were estimated on the basis ol the modelled stall needs above

and are presented in the following table,

Table 2.4;

Start-up training ¢osts by scenario

[nitiation tramning

41— Full

S 2 - Simplified

5 3 — Basic ’

1 E20 000

059 000

zoloool

Obviously, the fewer staff requiring training the lower the costs predicted, resulting in far

larger training cost cstimates for scenarios 1 and 2 compared 1o 3.

Thus far the results show that scenario 1 is the most expensive option of the three

interventions designed to lead to the same outcome. It is more expensive because it is

more intensive and would be expected to lead to better outcomes. The following table

presents the results of the estimated impact of the three interventions.  The impact is

reported in two forms; firstly, the total number of months women were supported and

FBE:

wottld not have oceurred ntherwise.

Tuble 2.5:

Annual outcomes by scenario

1 —=Full

secondly. the number ol those months that are a result of the intervention and

Supparted MERF

3 2 — Simplified S 3 - Rasic
330220 275223 69771
226930 22306

281947

The modelled effectiveness of the more intensive scenarios | and 2 suggested that these

interventions woulkd be more than 10 times as effective as the hasic intervention in

inereasing the number of months of exclusive breastfeeding. So, while the basic is far

cheaper, it is also predicted to be far less effective.

Considertng both the costs and outcomes together allows for the examination of the

relative efficiency of the three oplions under consideration.  The table below provides



two cost/outcome ratios,  The first is the total cost divided by the number of months
women who were part of the intervention breastfod exclusively., The sceond 1s the cost
divided by the months of exclusive breastfeeding that occurred only as a result of the

intervention.

Table 2.6: Clost effectiveness results

TS —Full S§ 2 — Simplified §3 - Basic
Costpersupported | )
MEBF 220 140 154
Cost per increased -
MEBF 258 169 4351

Fxamining first the cost per supported MEBF: despite the higher effceetiveness, the [ull
seenario is the most expensive per unit; the simplified is the most efficient, with the basic
a close second, The basic, however, 15 a close second only because in this measure it is
siven credit for supporting mothers who EBE even if they would have done s0 anyway.,
Umce the interventions are evaluated in terms of the cost per increascd MEBE the
simplilicd scenano s by far the most ellicient.  The basic scenario while much cheaper
was predicted to be so ineffectual that it is estimated to be very inefficient. The full
scenario, on the other hand, was predicted 1o be more effective but also much more costly

and so also less efficient.

It could be argued that the assumptions used in the modelling of the impact ol the
ntervention were o harsh, By way of sensitivity analysis the following is provided on
the other end of the spectrum. The results above were based on the assumption that
changes at any point in the intervention alter outcomes [rom there on. For this reason
changes in the antenatal part of the intervention had the greatesi impact on outcomes,
The table below caleulates the cost effectiveness results based on the assumption changes
emly alfeet the following month and the intervention retumns to full effectiveness there

after. In this model antenatal changes only affect the first month ol [eeding, This is not




presented as a realistic assumption, but rather to show the sensitivity ol the results to

assumptions regarding changes in the effectivencss resulting from changes in the design.

Table 2.7 Cost effectiveness results — short reduction

S1-Full 52— Simplified 5 3 — Basic

Cost per supported

ML 220 122 L 42
Cost per increascd
MBI 753 144 52

With the basic intervention’s lack of antenatal services no longer dominating the results it

shows up as the most effective by some distance,

Summary and conclusions

A part of the VTS an mtervention was conducted to promote EBF and this intervention
was highly successlul, Given the benefils of EBF thal were then seen, the atlracliveness
of a similar large-scale intervention was obvious, [ was, however, clear that the highly
intensive nature of the VTS intervention would make large-scale replication very
cxpensive. In the light of this, it was decided that the costs of a large-scale version of the
intervention should be examined.  Anticipating the high costs associated with the
intensity of the intervention, it was further decided to cost two alternative simpler

interventions.

This report has outlined how the costs and outcomes likely to be assoclated with the
alternative scenartos were ealeulated and presented the results.  As expected, the full
intervention 15 highly cxpensive. On the other hand, 100 basic an intervention seems
unlikely o have much ol an impact.  Cousidering these two results together in a CEA
suggests that a somewhat simplilicd version of the VIS intervention would be the most

efficient oplion.




While clearly showing the relative efficiency, the results of the cost effectivencss analysis
should be interpreted with caution and not taken to clearly recommend one scenario over
the others. The results of this report should be read collectively. If a province such as
KZN were deciding between the above three interventions, the results would recommend
that they sclect the full intervention if they want their actions to result in as many months
of EBF as possible and the cost was not an issue, If they wanted to bave as high coverage
as possible [or as low a cost as possible and the outcome itsell was not the primary factor,
then the results would suggest pursuing the basie intervention. 1f the provinee agreed that
they wanted 1o promote EBF bat had a limited budget that was [ess than the total necded
for scenarto 2, then they should pursuc the simplificd intervenuon. This last set ol
clreumstances s typically the most common, which is why the results of CEA are usually
interpreted  as making a ¢lear recommendation, but it is worth noting that that

recommendation is only valid in these particular ¢ircumstances.

As alrcady mentioned, one of the circumstances in which the CLA results do lead to ¢clear
recommendations is the acceptance that EBF is in tact desirable, given the cost. The
above results provide some support to policy makers wishing to make a decision in this
regard. [f the benefits of a month of EBF are worth more than R1E70 then the intervention
is warthwhile.,  Attaching a rand value to benelits such as chuld health s extremely

controversial and based largely on value judgements, as a result 5o oo 15 the decision,



Annex B

Tuble B1:

Management assumptions

81 -TFull S 2-Simplificd |53 Basic ‘

Provincial ‘managcmcnt

Dhrector l ] I

Dicputy direclor . 2 2 2

Regional 5 51 2

Admin 3 3 |
Ficld ﬁ‘murl'agcnwnl ratios

HB counscllor/supervisor 6 24 30

CB counsclior/supervisor 8 24 30
‘Si.ibchi.t-lilt}l':;’11'1ill'l;¢ig-t-:1: o 9 30 30

Infant {feeding

speeialist’supervisor 10 - -

Table B2:

Outcome adjustments

Aspect Adjustment | Reduction in effectivencess
Antenatal visits 1 0.9
2 0.5
S 3 0
4 0

First month 1 025
2 (0.23
73 0

4 0




Post-natal per 4 weeks 2 (
t 0

0.5 0.25

0 0.9

Time per visits




