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ART in facilities that offered integrated services [2].
Another study in Bangladesh found that integrating ser-
vices resulted in a significant reduction in perinatal
mortality [3]. An updated review of reports evaluating
the impact of integrating immunization with other
maternal and child health interventions found that cov-
erage of the other interventions increased, although not
to the same level as the original immunization coverage
rates [4]. A recent Cochrane review, however, found
mixed evidence on the impact of integrating services;
although there was some evidence that utilization and
outputs improved, no significant impact was found on
overall health status [5].
The Lives Saved Tool (LiST) is a computer program

developed by Futures Institute, Johns Hopkins Univer-
sity and the Child Health Epidemiology Reference
Group to estimate the impact of scaling up child and
maternal health interventions. It is used to project the
future annual number and rate of child and maternal
deaths up to 100 years. LiST can stratify these projec-
tions by cause of death as well as by health interven-
tions. These projections are used in policy presentations
to enhance knowledge of child and maternal health
issues among policymakers and to build support for
effective prevention and care interventions.
The LiST program is currently being augmented to

include a mechanism for estimating the cost of provid-
ing child and maternal health interventions, as well as a
mechanism for costing integrated, or “bundled,” services.
The main cost-savings associated with bundling services
is hypothesized to be from a reduction in indirect and
labor costs, but consistent estimates of these costs
across countries and interventions do not exist. Here we
adapt data from both the WHO CHOosing Interven-
tions that are Cost-Effective (CHOICE) database [6] and
the OneHealth Tool (OHT) [7] to develop unit costs for
delivering child and maternal health services, delivered
both alone and bundled.

Methods
We use an ingredients-based costing approach to calcu-
late the various components of unit cost. The equation
for calculating the unit cost of a LiST intervention is
assumed to be the sum of five ingredients:

Equation 1: Unit Cost = Personnel + Drugs +
Consumables + Other-direct + Indirect

There are two main sources for the cost data utilized
in calculating the unit costs. The WHO CHOICE data-
base provides the “hotel” portion of cost per hospital
day (i.e., excluding the cost of drugs and laboratory
tests) by hospital level, as well as the hotel portion of

the cost of outpatient visits at health centres (again
excluding the cost of drugs and laboratory tests) for 191
countries. The second main source of data is the OHT,
which provides default data on unit costs for drugs, per-
sonnel time and wages, and consumables (excluding
drugs) [8]. Figure 1 illustrates the different sources of
data used in calculating the cost per person/case per
intervention visit (unit cost) in LiST.

Calculating other-direct and indirect cost shares
Here we adapt the WHO CHOICE unit cost data to cal-
culate the factor shares of the other-direct (excluding
drugs, personnel and consumables) and indirect (capital/
investment) costs, based on an analysis of costing data
related to Voluntary Medical Male Circumcision
(VMMC) [9]. Direct costs usually include initial person-
nel training, lab fees, gasoline, building rent, office sup-
plies and promotional activities and publications.
Indirect costs usually include support service costs like
central support/management staff, international consul-
tants, maintenance workers, “supervision,” as well as dri-



the cost per outpatient visit for health centres with no
beds in Ghana is $1.29 (see tables in Additional file 1
for the cost of a visit at other types of facilities in
Ghana). We calculate the other-direct and indirect costs
by multiplying the facility level unit cost by the cost
share factor from the analysis of VMMC cost data
described above and in Additional file 1, resulting in
$0.09 and $0.29 for health centres, respectively, for a
total of $0.38 for the other-direct and indirect portions
of unit cost. This same methodology is applied to calcu-
late the other-direct and indirect costs for hospitals,
using the relevant cost share factors from Table 1.
These results will be utilized further below.

Additional indirect and other-direct outreach cost
The methodology to calculate the indirect and other-
direct costs for outreach visits is slightly different than
the methodology for health centres and hospitals. We
assume that additional outreach costs consist of incre-
mental time and costs to a facility, calculated by the
average transportation time for an outreach visit in one
day divided by the number of cases seen in that day. For
example, for an outreach visit that takes approximately
100 minutes for transportation to visit 20 patients, we
assume that it takes five minutes of transportation time
per case per visit. We then calculate this as a fraction of
a standard (20 minute) visit, which equals $0.10 for

health centres with no beds in Ghana, and add it to the
initial other-direct and indirect costs from above ($0.38)
to reach a total outreach cost in Ghana for other-direct
and indirect costs of $0.48:

Equation 2: Other-direct/Indirect outreach cost
($0.48) =Other-direct/indirect visit cost ($0.38) +
(5mins outreach time/20 min standard visit) x other-
direct/indirect cost share factor x facility visit unit
cost ($0.10)

Cost of bundled visits
We focus here on a concrete example of the delivery of
bundled interventions for antenatal interventions. To
calculate the costs associated with delivering bundled
interventions, we assume that there is a base interven-
tion and all other interventions are incremental (recall
that these assumptions are documented in [8]). Thus
the incremental other-direct and indirect costs of each
additional intervention are calculated as a fraction of a
standard visit:

Equation 3: Other-direct incremental cost = (incre-
mental minutes/20) x Other-direct cost share factor
x facility visit unit cost.
Equation 4: Indirect incremental cost = (incremental
minutes /20mins) x Indirect cost share factor x facil-
ity visit unit cost.

For example, the other-direct cost for an intervention
that requires two incremental minutes provided at a
health centre with no beds in Ghana would be (2/20) x
0.075 x $1.29 for a total of $.009. Using the same exam-
ple, the indirect cost for an intervention that requires
two incremental minutes provided at a health centre
with no beds in Ghana would be (2/20) x 0.2 x $1.29
for a total of $0.03.



Results
Applying other-direct and indirect cost shares to build a
comprehensive unit cost for LiST interventions
Recall the equation for calculating the unit cost of a
LiST intervention:

Equation 1: Unit Cost = Personnel + Drugs + Con-
sumables + Other direct + Indirect

Given the cost shares for both other-direct and indir-
ect costs, in the previous section we calculated the pro-
portion of these costs associated with the WHO
CHOICE health centre visit costs. We combine these
costs with the default costs for personnel, drugs and
consumables available from OHT to calculate the unit
cost for the interventions being examined. We then cal-
culate potential cost savings associated with delivering
interventions in a bundled way versus delivering the
intervention alone.
Below is a step by step example of the unit cost calcu-

lation using ANC visits as the base intervention.

Personnel, drug and consumable costs from One Health
Model (OHT)
The personnel, drug and consumable costs per visit for
each of the six interventions are taken from the OHT
for Ghana [8], and are shown in the first set of columns
in Table 2. As an example, the cost for a basic ANC
visit consists of $0.68 for drugs, $0.28 for personnel, and
$0.25 for consumables, for a total for the three compo-
nents of $1.20. Note that the ANC example assumes
that services are being provided by nurses (in the facility
as well as in outreach) who are paid at an approximate

rate of $0.01 per minute. The second set of columns
displays the annual cost based on the WHO-recom-
mended number of visits per pregnancy per year. Note
that the default costs from OHT for the other five inter-
ventions to be examined are also displayed in Table 2.

Calculating Other-direct and Indirect Costs from WHO
CHOICE
Recall that, using the estimated cost share from the ana-
lysis of VMMC data, we calculated that other-direct
costs (direct costs less personnel, drug and consumable
costs) and indirect costs account for approximately 6.7%





(excluding drug, supplies and labor costs); and indirect
costs. Costs can also be displayed by delivery channel
(community, outreach, clinic, hospital), currency (as
defined by the user, usually local currency and US dol-
lar), and by either total or incremental cost.

Limitations of the analysis
This analysis has certain limitations. Due to data avail-
ability constraints, the cost share factor analysis is based
on VMMC unit cost data, and thus assumes that the cost
share factors are the same for maternal and child health
services. In addition, the cost of the set of commodities
used in implementing VMMC may not be the same as
those used in maternal and child health visits, which
would affect the estimated cost shares. Finally, although
the assumptions used in calculating incremental costs for
bundling services are from WHO and other experts, and
thus based on their field experience, it will be important
to further validate these assumptions empirically.

Conclusions
In order to make effective decisions on how to allocate
limited resources to maternal and child health services,
program planners and policymakers must be armed with
both impact and cost analyses. We develop a method for
costing using cost share regression analysis drawing on
existing unit cost data and the literature on cost analysis
to develop a comprehensive cost estimate of maternal
and child health intervention critical to the decision mak-
ing process. We then combine the resulting calculated
unit costs with estimates of incremental time to

determine whether cost savings associated with bundling
or combining the delivery of interventions in one outpati-
ent visit exist. Using ANC visits as an example, we find
that delivering additional services at the basic ANC visit
results in a cost savings of 12.2 percent. With this analy-
sis, the LiST tool can now provide the cost of delivering
interventions alone by combining personnel, consumable
and drug costs from OHT with the indirect and other-
direct costs from the respective proportions of the WHO
CHOICE unit cost. Future changes to LiST costing will
provide users with the ability to bundle interventions and
compare estimated cost-savings from bundling interven-
tions. In addition, we plan to apply this method to other
modules in Spectrum, beginning with the FamPlan
module.
The costing method proposed by this paper is one of

many steps towards developing estimates of the compre-
hensive cost of delivering maternal and child health ser-
vices in the context of a flexible health policy and
planning tool. The methodology will be particularly use-
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applications. The full contents of the supplement are available online at
http://www.biomedcentral.com/bmcpublichealth/supplements/13/S3.
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