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Is there scope for cost savings and efficiency gains in HIV services?
A systematic review of the evidence from low- and middle-income
countries

Mariana Siapka,® Michelle Remme,® Carol Dayo Obure,;? Claudia B Maier,” Karl L Dehne® & Anna Vassall?

Objective To synthesize the data available — on costs, efficiency and economies of scale and scope — for the six basic programmes of the
UNAIDS Strategic Investment Framework, to inform those planning the scale-up of human immunodeficiency virus (HIV) services in low-
and middle-income countries.

Methods The relevant peer-reviewed and “grey” literature from low- and middle-income countries was systematically reviewed. Search
and analysis followed Preferred Reporting Items for Systematic Reviews and Meta-analyses guidelines.

Findings Of the 82 empirical costing and efficiency studies identified, nine provided data on economies of scale. Scale explained much
of the variation in the costs of several HIV services, particularly those of targeted HIV prevention for key populations and HIV testing and
treatment. There is some evidence of economies of scope from integrating HIV counselling and testing services with several other services.
Cost efficiency may also be improved by reducing input prices, task shifting and improving client adherence.

Conclusion HIV programmes need to optimize the scale of service provision to achieve efficiency. Interventions that may enhance the
potential for economies of scale include intensifying demand-creation activities, reducing the costs for service users, expanding existing
programmes rather than creating new structures, and reducing attrition of existing service users. Models for integrated service delivery —
which is, potentially, more efficient than the implementation of stand-alone services — should be investigated further. Further experimental
evidence is required to understand how to best achieve efficiency gains in HIV programmes and assess the cost—effectiveness of each
service-delivery model.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

To reach the Millennium Development Goals for human im-
munodeficiency virus (HIV) infection' and the targets of the
Political Declaration on HIV and Acquired Immunodeficiency
Syndrome (AIDS),” many low- and middle-income countries
still need to scale up essential HIV services. Given the scarce
financial resources available and competing donor priorities,
methods to improve efficiency in the delivery of HIV services
are gaining increased global attention.’

In general, an “efficient” HIV service cannot be improved
without the further use of existing resources and cannot be
maintained at its current level with fewer resources. The word
“efficiency” has several dimensions when applied to HIV ser-
vices. For example, economic theory distinguishes between
efficiency from improving social welfare — the “allocative”
efficiency that is often assessed in the health sector in terms
of cost—effectiveness — and a more contained definition of ef-
ficiency that examines how best to use resources to provide
individual services - the “technical” efficiency that is com-
monly assessed in terms of the unit costs of a service. Two
potential areas for improving technical efficiency are service
scale and service scope. “Economies of scale” are the reduc-
tions in the unit cost of a service that might be achieved when
the volume of that service’s provision is increased, whereas
“economies of scope” are the reductions in the unit cost of a

service that might be observed when that service is provided
jointly with other services.>’'?

There have been several recent reviews of the data avail-
able on the costs and cost-effectiveness of HIV interven-
tions.>*”""? Most of these reviews were focused on allocative
efficiency.>*”'? The results of the few previous studies on the
technical efficiency of HIV services indicate not only that
there is considerable variation - between service providers
and between settings - in the unit costs of providing similar
HIV services, but also that there is, in general, much scope
for improving the technical efficiency of HIV services.””'*
However, these reviews are outdated or were only partial in
their coverage of possible interventions.

Given the current interest of policy-makers in reducing
the costs of HIV services, there is now an urgent need to
update and synthesize the data on the technical efficiency of
HIV services. We therefore present here a systematic literature
review of the costs of the six basic programmatic activities of
the Strategic Investment Framework of the Joint United Na-
tions Programme on HIV/AIDS (UNAIDS): antiretroviral
therapy (ART) and counselling and testing; “key-population”
programmes — that is, programmes that target groups of
individuals who are at particularly high risk of HIV infec-
tion; condom distribution and social marketing; voluntary
medical male circumcision; programmes to eliminate HIV
infections among children and to keep their mothers alive; and
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programmes of behaviour-change com-
munications targeted at young adults
and the general population.””

Methods

Search strategy and selection
criteria

We conducted a systematic review of
the peer-reviewed and “grey” literature
on HIV services in low- and middle-in-
come countries by following the search
and analysis process recommended
in the Preferred Reporting Items for
Systematic Reviews and Meta-analyses
guidelines.'® The PubMed and Eldis
databases and the Cochrane library
were searched, using AIDS, HIV, ac-
quired immunodeficiency syndrome,
cost, cost analysis, efficiency, economies
of scale and economies of scope as the
search terms. Searches were limited to
English-language articles published be-
tween January 1990 and October 2013.
Manual searches of the web sites of key
organizations were also carried out to
identify grey literature and minimize
the risk of publication bias (Fig. 1)."”
The World Bank’s definitions were
used to categorize countries as low- or
middle-income.’® Although conference
abstracts, editorials, commentaries
and “letters to the editor” were used
to identify related studies — through a
“snowballing” process — any data found
only in such publications were excluded
from the systematic review. Studies of
mathematical models that provided no
primary data on costs were also exclud-
ed. Bibliographies and previous system-
atic reviews were examined to identify
additional studies of relevance. Authors
were contacted directly if the full text of
a published paper, unpublished paper
or report was not available to us. Two
researchers screened the identified
citations, reviewed the full texts of
potentially eligible articles and selected
the final articles for inclusion. Data
were extracted by one researcher before
being checked by another researcher.
Whenever there was uncertainty or
disagreement about the inclusion of a
study, the authors discussed the study
until a consensus was reached.

Data on the unit costs of the HIV
services of interest were available for
seven upper-middle-income countries,
14 lower-middle-income countries and
12 low-income countries. Most of the
included studies were categorized as
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Fig. 1. Flowchart for the selection of studies on costs of the six basic programmes of
UNAIDS Strategic Investment Framework

7015 citations identified through
database searches

:

115 citations identified through snowballing
process and grey literature

| 7108 citations after duplicates removed |

:

| 7108 citations screened

| | 6977 citations excluded after

:

screening title or abstract

| 131 full-text articles assessed for eligibility | —»

49 studies excluded:

:

«11 did not estimate costs
per patient
«6 were in a format that

+ 14 on key populations

82 empirical studies (65 peer-reviewed and 17 from
the grey literature) included in the review:

+34 on antiretroviral therapy

« 1 on behavioural-change communication

«4 on condom promotion and distribution

+22 on HIV counselling and testing

«7 on voluntary medical male circumcision
+10 on elimination of MTCT

could not easily be
converted into annual
unit costs
« 17 were based solely on
mathematical models
+15 had no costing data

MTCT: mother-to-child transmission; HIV: human immunodeficiency virus.
Note: Some studies included costing data on more than one type of intervention.

cost analyses but cost data were also
extracted from cost-effectiveness and
cost-benefit analyses, resource-needs
estimations and broad evaluation stud-
ies. Authors of only 30 of the included
studies undertook sensitivity analyses to
assess the levels of uncertainty in their
cost estimates.

Data extraction and quality of
studies

The quality of studies was assessed us-
ing Drummond’s checklist.”” Additional
criteria for the assessment of study qual-
ity were included whether all relevant
costs were included, the source of the
cost estimates, whether a sensitivity
analysis was conducted and, if so, what
type of sensitivity analysis was used,
and the scale of the study - in terms of
the number of sites for which costings
were made. As we wished to evaluate the
overall quality of studies, we included
all studies with some empirical basis,
irrespective of their quality. However,
we took study quality into account when
reporting the strength of the evidence.
We used the unit costs of service
provision — at the health-provider level
- as our primary comparative statistic.
However, we also noted whether the
data from each study included other,

“above-service” costs, such as the out-
of-pocket expenses of clients using a
particular HIV service. We took a nar-
rative approach in our data synthesis,
as has been recommended for reviews
of health systems and organizational
interventions."

For the purposes of the systematic
review, all reported costs were adjusted
to United States dollar (US$) values for
the year 2011.

Results
Summary of studies

We identified 7108 unique citations of
potential relevance and selected 131 of
these for full-text review (Fig. 1). Over-
all, 82 studies met the inclusion criteria:
65 reported in peer-reviewed journals
and 17 reported in the grey literature
(Table 1). Most (n = 63) of the included
studies were classified as fully empirical
and 34 included all relevant costs. Cost-
ing methods varied between studies but
included a “top-down” approach, a “bot-
tom-up” approach and a combination of
both of these approaches. Together, the
82 included studies covered 92 unit-cost
analyses that related to ART (n = 34),
key population programmes (n = 14),
HIV counselling and testing (n = 22),
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Table 1. Quality of studies included in the systematic review

Quality criterion

No. of studies

Anti Behaviour- Condom Elimination HIV Key Voluntary
retroviral change promotion and of MTCT  counselling populations medical male
therapy communication  distribution and testing circumcision
Publication type
Peer-reviewed article 28 1 4 8 1 14 1
Grey literature 6 0 0 2 6 0 6
Focus of study
Cost—effectiveness analysis 7 1 2 4 5 5 6
Cost—benefit analysis 1 0 0 0 0 0 0
Cost analysis 20 0 1 5 15 8 0
Cost analysis and resource-needs 5 0 0 0 0 0
estimation
Programme evaluation 1 0 1 0
Resource-needs estimation 0 0 0 0 2
Costing scale
National models 0 0 2 1 1 4 0
Single site 15 0 0 0 5 0 0
Small sample (< 30 sites) 15 1 2 9 16 9 7
Large sample (> 30 sites) 4 0 0 0 0 0 0
Empirical or modelled costs
Empirical 24 1 4 5 17 10 3
Modelled from empirical study data 10 0 0 5 5 4 4
Costs included
Single cost category (e.g. drugs) 3 0 1 2 3 3 7
Salaries and recurrent costs 13 0 0 2 8 3 0
Salary, non-salary and capital costs 12 1 3 5 8 8 0
Upstream support and systems 5 0 0 1 3 0 4
Costs
Uncertainty analysis
None 28 2 6 15 6 5
Univariate sensitivity analysis 0 0 4 4 6 1
Univariate and multivariate 1 2 0 2 2 0
sensitivity analyses
Results of sensitivity analysis not 0 0 0 0 1 0 1

shown

MTCT: mother-to-child transmission; HIV: human immunodeficiency virus.

programmes to eliminate HIV infections
among children and to keep their moth-
ers alive (n = 10), male circumcision
(n=7), condom distribution (n = 4)
or behaviour-change communications
(n =1). Many studies were excluded
because they did not relate to core HIV
or AIDS services, were not conducted in
alow- or middle-income country or did
not report empirical costs.

Table 2, Table 3, Table 4, Table 5,
Table 6, Table 7 and Table 8 provide
summaries of costs reported in the lit-
erature that we reviewed. Further details
can be found in Table 9, Table 10, Ta-
ble 11, Table 12, Table 13, Table 14 and
Table 15 (available at: http://www.who.
int/bulletin/volumes/92/7/13-127639)

and in Appendix A (available at: http://
researchonline.lshtm.ac.uk/1620414/).
The costs reported in the included stud-
ies were generally restricted to the unit
costs of one or more HIV services at site
level. The reporting of “above-service”
costs varied and was always only partial.
Most studies included the costs of activi-
ties such as training and supervision,**’
but the costs of several other activities,
such as the maintenance of a drugs sup-
ply chain, transportation and technical
support, were rarely included.

Economies of scale

The key findings from 40 studies found
exploring costs and economies of scale
are summarized in Appendix A. Only

Bull World Health Organ 2014,92:499-51 WADI doi: http://dx.doi.org/10.2471/BLT.13.127639

nine of these studies had sufficiently
large samples to apply econometric
methods to explore any associations
between scale and costs.?747577-7%:93,%
Most of these studies were focused on
HIV prevention among key populations.
None covered condom distribution,
male circumcision or interventions that
were targeted at men who have sex with
men. Scale was often found to explain
statistically significant proportions of
the variability seen in unit costs - in-
cluding 48%, 42%, 28-83%, 25-88% and
45-96% of such variability in an ART
programme,” a programme for the elim-
ination of mother-to-child transmission
of HIV infection,” HIV counselling and
testing,”” and programmes targeting
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Table 2. Summary of selected mean unit costs of antiretroviral therapy

Region and reference® Country Cost per patient-year, US$®

Pre-ART ART

Drugs excluded  Regimen unclear First-line Second-line

Africa - eastern and southern
Menzies et al. (2011) Botswana 200.16 343.87¢
Bikilla et al. (2009)”' Ethiopia 137.09 82.70 305.50¢
Kombe et al. (2005)* Ethiopia 268.01 812.15
Marseille et al. (2011)* Ethiopia 147.81
Menzies et al. (2011)% Ethiopia 153.97 170.40¢ 660.03¢
Cleary et al. (2007)* Lesotho 18.00 33.57¢0r41.28 900.50¢ 1285.90¢
Cleary et al. (2006)” South Africa 566.46 944519 914.99¢ 1746.31¢
Deghaye et al. (2006)* South Africa 745.66 1325.81
Harling et al. (2007)*/ South Africa 545.60
Harling and Wood (2007)* South Africa 44497 132359 2010.82"
Rosen et al. (2008)* South Africa 545.42 1033.98
Vella et al. (2008)* South Africa 107.34" 207.300
Kevany et al. (2009)"' South Africa 1815.98¢
Martinson et al. (2009)** South Africa 1206.91 773.26¢ 184945k
Long et al. (2010)* South Africa 311.50 1087.65
Long et al. (2011)* South Africa 565.59
Babigumira et al. (2009)* Uganda 52537
Jaffar et al. (2009)* Uganda 415.80™ 855.33m
Menzies et al. (2011)% Uganda 145.76 186.82 972.08¢
Bratt et al. (2011)* Zambia 359.62"
Africa - western and central
Hounton et al. (2008)* Benin 398.26 1347.88°
Renaud et al. (2009)* Burundi 701.78 1017.07
Kombe et al. (2004)* Nigeria 44302 879.00
Partners for Health Reformplus Nigeria 761.13 1881.20
(2004)"
Menzies et al. (2011)* Nigeria 265.86 347.98¢ 883.80¢
Aliyu et al. (2012)* Nigeria 210.70P
Asia and Pacific
Gupta et al. (2009)* India 191.63 380.00
John et al. (2006)* India 130.87 45144
Kitajima et al. (2003)* Thailand 4299 407.269
Menzies et al. (2011)% Viet Nam 176.56 144.73 948.47¢
Caribbean
Koenig et al. (2008)* Haiti 580.45 1151.46
Latin America
Marques et al. (2007)* Brazil 2757.65 5875.46
Aracena-Genao et al. (2008)* Mexico 8536.18 8065.84 714501
Bautista et al. (2003)* Mexico 835.00 1047.87 4278.00¢
Contreras-Hernandez et al. (2010)°  Mexico 2006.58¢
Northern Africa and Middle East
Loubiere et al. (2008)°! Morocco 41572 1155.857

ART: antiretroviral therapy; USS: United States dollars.

@ The regions shown are those defined and commonly used by the Joint United Nations Programme on HIV/AIDS.
® Adjusted to the dollar values for the year 2011.

¢ Mean annualized costs for established adult ART patients.

4 Mean inpatient and outpatient costs.

¢ First-line regimen.

" Second-line regimen.

9 Mean value excluding costs of first- and second-line drugs and other health services — such as hospitalization.

" Per patient-year of observation.

" Mean annual cost of first 2 years of post-ART care.

(continues. . .)
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(.. .continued)
I Based on both first- and second-line regimens.
“ Excluding first month of initiation.
" Cost of ART was assumed to be the mean cost of first-line drugs, which was estimated — in the values for
2007 —at US$ 237.50 per patient-year.
™ Mean costs of home- and facility-based care.
" Mean for first year ART across all drug regimens and facility types.
© Based on a mean number of 1000 people treated per year and annual provision of services to 14 000.
P Based on the assumption that 78% of patients were on the first-line regimen.
9 Mean annual cost of first 3 years of post-ART care.
" Mean value across different CD4+ T-lymphocyte count groups.

Table 3. Summary of selected mean unit costs of behaviour-change communications

Region and Country Cost per person reached, US$*
reference’ Bill- Peer  Maga-  Radio Public
boards educa- zines broadcasts  outreach
tion events
Africa — western
and central
Hsu et al. (2013) Benin 25.73 39.98 18.62 4.62 2.35

USS, United States dollars.

¢ The region shown is one defined by the UNAIDS (Joint United Nations Programme on HIV/AIDS).

® Adjusted to the dollar values for the year 2011. For magazines, radio broadcasts and public outreach
events, the corresponding costs per person reporting systematic condom use were US$ 22.83, USS 25.73
and USS 31.94, respectively.

Table 4. Summary of selected mean unit costs of condom promotion and distribution

Region and reference? Country Cost, USS®

Perperson Per condom Per condom
reached sold distributed

Africa — eastern and southern

Soderlund et al. (1993)* Uganda 034

Terris-Prestholt et al. (2006)*  Uganda 0.12

Terris-Prestholt et al. (2006)  United Republic of Tanzania 1.54

Soderlund et al. (1993)* Zimbabwe 0.97 0.16

Africa — western and central

Soderlund et al. (1993)* Cameroon 0.54

Soderlund et al. (1993)* Democratic Republic of the Congo 0.18

Soderlund et al. (1993)*° Ghana 0.13

Asia and Pacific

Dandona et al. (2010)*° India 1.54

Soderlund et al. (1993)*° Indonesia 0.07

Caribbean

Soderlund et al. (1993)*° Dominican Republic 0.21

Latin America

Soderlund et al. (1993)* Bolivia 0.72

Soderlund et al. (1993)* Brazil 112

Soderlund et al. (1993)* Cote d'lvoire 0.24

Soderlund et al. (1993)* Ecuador 0.29

Soderlund et al. (1993)> Mexico 041

Northern Africa and Middle East

Soderlund et al. (1993)* Morocco 0.81

USS: United States dollars.

¢ The regions shown are those defined and commonly used by the Joint United Nations Programme on
HIV/AIDS.

® Adjusted to the dollar values for the year 2011.
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sex workers®”7+7>777%% and people who
inject drugs,” respectively.

The only evidence of a diseconomy
of scale’ that we found in the results of
econometric studies was the observation
that a quadratic function provided a
fairly good fit to the cost data observed
in one such investigaton.”

In several descriptive studies, unit
costs for HIV services appeared to be
influenced by the link between scale
and the achievement of optimal staff
workloads.?*°>% As a programme
ages, unit costs may either increase”
or — if the programme scales up over
time - decrease.”™”””* Any cost reduc-
tions that occur during scale-up may
result from “learning by doing” and task
Shifting.z()ﬁz,}(),-ﬂ

Economies of scope

We reviewed 23 studies that reported
both unit costs and economies of scope,
includlng 12 Studiesl(),24,3l,33,4(7,52,63,64,()9,88,91,93
that were not included in the earlier re-
view by Sweeney et al. (2012).” Most of
the 23 studies related to HIV counselling
and testing (n = 18) or ART (n = 3) but
we also analysed single studies on three
other types of programme: behaviour-
change communications, male circum-
cision and the elimination of mother-to-
child transmission (Appendix A).
Although the integration of volun-
tary HIV counselling and testing with
other health services was found to im-
prove quality, increase the utilization of
services and reduce the cost per visit in
some programmes,””°"”’ it was found to
increase costs in other programmes.”*”
Compared with the costs of stand-alone
services, the integration of HIV coun-
selling and testing with other health
services has been reported to reduce unit
costs — of the counselling and testing -
by between 17% and 79%.9,37,59,61,63,(\4,67,7(),95
In terms of the unit costs per HIV
infection identified, provider-initiated
voluntary testing and counselling was
found to be less than half as expensive
as client-initiated counselling and test-
ing.** When counselling and testing were
integrated with other health services, a
strong and functioning referral system

was found to be important for creating
demand 9,24,25,29,31,33,35,45,63,67,69,70

Other pathways to improve
efficiency

Our systematic review revealed evidence
of many other determinants of costs and
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Table 5. Summary of selected mean unit costs of human immunodeficiency virus

counselling and testing

Region and reference? Country Cost, US$®
Per client Per person
tested
Africa - eastern and southern
Kombe et al. (2005)* Ethiopia 497
Twahir et al. (1996)°’ Kenya 15.02
Sweat et al. (2000)* Kenya 35.20
Forsythe et al. (2002)*° Kenya 61.72
John et al. (2008)%° Kenya 7.25¢
Liambila et al. (2008)' Kenya 21.60
Negin et al. (2009)% Kenya 6.77
Grabbe et al. (2010)* Kenya 22.10
Obure et al. (2012)** Kenya 7.96
McConnel et al. (2005)* South Africa 72.35
Hausler et al. (2006) South Africa 2.64¢ 342
Obure et al. (2012)** Swaziland 11.52
Terris-Prestholt et al. (2006)** Uganda 32.62¢
Menzies et al. (2009) Uganda 1433
Tumwesigye et al. (2010)* Uganda 7.52
Sweat et al. (2000)** United Republic of 3821
Tanzania
Brattetal. (2011)* Zambia 18.82
Africa — western and central
Kombe et al. (2004)* Nigeria 8.89
Aliyu et al. (2012)* Nigeria 752
Asia and Pacific
Dandona et al. (2005)*” India 9.76°
Das et al. (2007)" India 261

USS: United States dollars.

¢ The regions shown are those defined and commonly used by the Joint United Nations Programme on

HIV/AIDS.
® Adjusted to the dollar values for the year 2011.

¢ Mean cost of individual and “couple” counselling of all women.

4 Per client pre- and post-test counselled.
¢ Per client post-test counselled.

efficiency besides economies of scale
and scope (Appendix A). Although
task shifting was observed to reduce
costs, there were concerns that it might
also reduce service quality.” In India,
costs incurred above the level of service
delivery have been reported to account
for 35 to 46% of the unit costs of HIV
prevention.” Loss to follow-up may
be a key source of inefficiency in ART
programmes — resulting in a 15 to 55%
increase in the unit costs per patient
treated.”>*"*

We found limited evidence of pos-
sible gains from targeting specific groups
of patients and clients****"*>*+¢” and little
examination of the trade-oft between the
costs of targeting and efficiency gains.
We also found no studies in which the
cost efficiency of providing more intense

504

services to a particular group was com-
pared with that of providing a minimal
service to a larger population group.

Discussion

There is a growing evidence base on the
costs of delivering ART, HIV counselling
and testing, interventions for condom
distribution and the prevention of
mother-to-child transmission of HIV,
voluntary medical male circumcision
and key-population programmes in low-
and middle-income countries. While
some of the differences observed in the
unit costs are likely to be explained by
environmental factors, the wide varia-
tion indicates there is general room for
improvement in the technical efficiency
of HIV services.

Mariana Siapka et al.

In our systematic review, evidence
of economies of scale in all of the studies
enabled a robust examination of the re-
lationship between scale and costs. HIV
services should therefore be focused on
sites with sufficient demand for such
services. In the “free market”, econo-
mies of scale generally lead to mergers
that create large-scale providers and
large production units. However, where
populations are dispersed, a balance
needs to be sought between provider
costs and the costs incurred by clients
as they access care. Several of the studies
that we reviewed demonstrated the high
health care costs for patients.”***** The
burden of these “client-side” costs may
need to be shifted to service providers —
through the provision of more accessible
services or, possibly, by reimbursing
each patient’s travel costs. Such changes
may limit the extent to which econo-
mies of scale are realized. Although the
high costs to patients of accessing care
might be reduced by providing mobile
or home-based services, there is little
evidence to show that the implementa-
tion of such services reduces provider
costs. Some degree of trade-off may have
to be made between client and provider
costs. ™’

Unit costs may often be reduced by
increasing staff workloads.?®*!-#%36:347.64
In optimizing staff workloads, supply
of staff has to be matched with the
demand for services. On the supply
side, the extent to which staffing levels
are fixed is often either an artefact of
human-resource planning - in which
staffing complements are defined using
norms, irrespective of the workload
or demand per site - or a reflection
of minimum clinical requirements. In
many settings, the creation of demand
— where there is a need — may be the
only way to optimize workloads. De-
mand may be increased by identifying
new clients, improving adherence and
reducing loss to follow-up.””” Within
staffing norms, there may still be flex-
ibility within staffing allocations at
site level. Site or programme managers
must be provided with the data and
means to allocate staff in a responsive
manner. Task shifting may reduce
both provider costs — by lowering the
cost of salaries and increasing flex-
ibility around any minimum staffing
requirements'’’ — and client costs - by
allowing services to be delivered from
sites that are relatively close to the
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Table 6. Summary of selected mean unit costs of key-population programmes

Region and reference? Country Cost per person reached, US$®
Commercial Menwhohave  Truck Injecting Peer health  Prisoners
sexworkers  sexwithmen  drivers drug users workers

Africa — eastern and southern

Moses et al. (1991)” Kenya 123.36

Chang et al. (2013)” Uganda 16.21¢

Asia and Pacific

Guinness et al. (2010)” Bangladesh 9.93

Dandona et al. (2005)" India 16.52

Guinness et al. (2005)” India 2325

Fung et al. (2007)" India 101.88

Dandona et al. (2008)"/ India 24.02

Kumar et al. (2009)" India 278 278

Chandrashekar et al. (2010)” India 185.06¢

Dandona et al. (2010)*° India 35.81 8.64 278

Siregar et al. (2011)% Indonesia 40.90 68.17 24.12

Eastern Europe and central Asia

Kumaranayake et al. (2004)°' Belarus 70.29

Vickerman et al. (2006)* Ukraine 536

US$, United States dollars.

¢ The regions shown are those defined and commonly used by the Joint United Nations Programme on HIV/AIDS.

® Adjusted to the dollar values for the year 2011.

© US$9.16 per person reached, if the costs of supervision are excluded.
4 US$ 149.38 per person receiving sexually-transmitted-infection services.

clients and run by lower-level staff.'”

In the future, new technologies, such
as the non-surgical PrePex method of
circumcision, may further reduce the
need for high-level clinical staff.?**>%%7
However, the current evidence of the
impact on task shifting on costs re-
mains inconsistent” and there remain
concerns that task shifting may lead to
poor morale among lower-paid staff
and lower service quality.*>'*

Our current findings on economies
of scale generally support the assump-
tions made in the UNAIDS Strategic
Investment Framework on the existence
of economies of scale with programmes
of HIV counselling and testing and HIV
prevention for key populations. Howev-
er, economies of scale at the programme
level tend to differ from those at site
level. The evidence presented here refers
to the relationship between costs and site
scale. Although costs incurred above
the service level are likely to be fixed,
economies of scale derived from site-
level costings may often still underesti-
mate the corresponding programmatic
economies of scale.”*””*** In some cases,
programmes may suffer from disecono-
mies of scale as they increase the number
of service providers to reach groups that

Table 7. Summary of selected mean unit costs of voluntary medical male circumcision

Region and reference® Country Cost per circumcision
performed, US$®

Africa - eastern and southern

Futures Institute™ and Kioko, personal Kenya 36.26°

communication (2010)

Binagwaho et al. (2010)* Rwanda 15.67% or 61.65¢

Martin et al. (2007)* Lesotho 60.84

USAID (2010)% South Africa 7048

USAID (2010)* Uganda 20.71

Futures Institute® and Chiwevu, personal  Zambia 74.10

communication (2010)

USAID (2010)* Zimbabwe 66.18

US$, United States dollars, USAID, United States Agency for International Development.
¢ The region shown is one defined and commonly used by the Joint United Nations Programme on HIV/

AIDS.
® Adjusted to the dollar values for the year 2011.
¢ Mean value for the static and outreach sites.
9 For a hypothetical cohort of 150000 neonates.

¢ For a hypothetical cohort of 150000 adolescents and adults.

are particularly hard to reach. We found
almost no evidence of diseconomies
of scale®°"8! but the relevant evidence
base was relatively small. It should not
be assumed that diseconomies of scale
do not exist.

While there is a broad evidence
base on the cost-—effectiveness of some
integrated HIV services,” there is con-
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siderably less information available
on the corresponding economies of
scope.”**%77%% The economies of scope
that have been reported may only rep-
resent the indirect effects of economies
of scale - that is, integration may simply
have brought HIV services to new clients
rather than improved efficiency through
the joint provision of services.”’
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Table 8. Summary of selected mean unit costs of the elimination of mother-to-child transmission of human immunodeficiency virus

Region and reference® Country Cost, US$®
Per visit Per Per pregnant Per mother— Per person Per person
patient- women neonate pair counselled* tested
year
Africa - eastern and
southern
Orlando et al. (2010)* Malawi 395.17
Desmond et al. (2004)™ South Africa 567.36¢ 96.22 103.82
Bratt et al. (2011)* Zambia 42239
Asia and Pacific
Dandona et al. (2008)”' India 257.52

USS, United States dollars.

¢ The regions shown are those defined and commonly used by the Joint United Nations Programme on HIV/AIDS.

® Adjusted to the dollar values for the year 2011.
¢ Both pre- and post-testing.
4 Including costs of prenatal and postnatal visits.

Most of the other factors that have
been found to influence unit costs are
also potentially within the control of
managers of HIV programmes. Reduc-
tions in commodity prices, especially
those for first- and second-line anti-
retroviral drugs, have the potential
to yield substantial cost savings. Such
reductions may be achieved via revised
national tenders, joint procurement,
improved forecasting, and process ef-
ficiency and transparency.”**** Cost
savings achieved by reducing the price
of second-line therapy will continue to
be critical in low- and lower-middle-
income countries, where patients are
particularly likely to switch to second-
line regimens over time.

Few of the studies that we reviewed
incorporated any analysis of the quality
of service provision. However, where
quality and costs were jointly examined,
cost reduction often led to reduced
quality.??»353537404692 T g Jarge review
of 15 ART programmes in Africa, Asia
and Latin America, it was found that
increases in the scale of a programme
led to increases in the rates of loss to
follow-up.'” Compared with small
programmes, large-scale programmes
were less likely to follow up patients
actively.'”” Unfortunately, little is known
about the potential “cost-quality trade-
oft” of the alternative service models
that may be adopted to reduce unit costs,
such as reducing the number of visits
required for ART monitoring. Support
for managers at the site and district
level - for example, to allow costs to be
monitored and “blueprint” approaches
to be avoided - may be key to ensuring
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that efforts to improve efficiency do not
damage staff morale or service qual-
ity.>°7°5¢* When setting national and
international cost benchmarks, attention
must also be taken not to create perverse
incentives by emphasizing measurable
costs rather than the more intangible
aspects of service quality.

We were unable to find much pub-
lished information on the unit costs of
several of the key interventions included
in the UNAIDS Strategic Investment
Framework. Most notably, there is a
dearth of data on the costs of ART for
key populations, condom distribution
in general, HIV counselling and testing
beyond Africa, key population interven-
tions outside India, and large-scale pro-
grammes for the prevention of mother-
to-child transmission of HIV and male
circumcision. Most of the relevant stud-
ies in which economies of scale or scope
were investigated had small samples.
It remains unclear whether economies
of scale or scope vary by provider type
or other site or service characteristics.
Studies that include the full range of
costs and uncertainty analysis of cost
estimates and have samples large enough
to show all cost variation in detail re-
main rare. There is also a distinct lack
of experimental studies that have been
designed to detect the sources of ineffi-
ciency. Despite these limitations, there
are signs of recent improvements in the
costing of HIV services. Most of our
main findings were derived from studies
conducted over the last five years. There
is also some evidence that cost reduc-
tions are already being achieved as HIV
programmes mature” and, in the future,

there may be further scope for efficiency
gains as new technologies and service
models are developed.

Large-scale costing studies that
cover the full range of HIV services
are required. Empirical costing studies
of activities above the service level are
also needed to provide insights into
approaches for optimizing programme
costs. In the future, experimental stud-
ies — especially on actions to enhance
planning and management capacity, the
utilization of human resources, finan-
cial and information systems, demand
generation and service integration -
could allow efficiency to be improved.
If essential HIV services are to be made
cheaper and sustainable, the policy-
makers involved with HIV will probably
have to engage with those involved in
improving the efficiency and capacity
of general systems for health care and
community support.

In conclusion, the general efficiency
of HIV services must be improved if
core interventions are to be success-
fully scaled up in environments where
resources are scarce. At site level, econo-
mies of scale can often be made. The
integration of HIV services with other
health services may also reduce costs.
Further studies are required to deter-
mine the best ways of improving the ef-
ficiency of HIV services at site level and
the likely impact of such improvements
on the national costs of HIV services. ll

Funding: This work was supported by
UNAIDS.

Competing interests: None declared.

Bull World Health Organ 2014;92:499-511AD| doi: http://dx.doi.org/10.2471/BLT.13.127639



Mariana Siapka et al.

Systematic reviews
Efficiency and costs in core HIV services

e

J.>JJ| i ,u S5 o) daisel JJ..U‘U.MM| uwﬁ

Jﬂ‘gjﬁg)\)hw\@)u.o M‘&\ub}ﬁ)d?
J:>'-| uLa.l;'— e ub\.«;-Y\ ub:.b-j Lgf.wJ\ u.cu.\
&%J 53 5 oAl a5 ke St Al
wﬁéﬁJgW“thméebdﬁw%é%ﬂ‘
oMl M) LS ‘}:.3; ey Sledd | IRV Gl
U] AT LSS | ol 5 LS 5305 LKy I
(olaad| gl lghosy ;f;“ IS sy okl
o sl St elid] e Vs dasdl UJ\ &0
U"J"J‘;‘J"‘QS’“‘U ww\ouA\@Mdﬂu\
0555 0 Jort A1 cobastsld LS L1 31 5
u.AJ.aJL‘\;-b-d.uj LHJ.:WUUL&J@-JWJMUSJ«S\
ol r @ Bl Sl Gad 14 b L Loy 2l L)
Or TR IS Dsn e ey 6 Rl UL aadl s
e el 3

o&L&b gJ.JLQ\ de.’ - &l ubu\ g.ﬂ...b; up,«J\
M\ ML.»‘}“ CA\J«JL: :\M‘ - QUG.J‘) r};‘l—\ u\)jﬁj‘j
S el sasdl (..»\)\ L wa‘fw“w Ol S BY
a;b).kﬁbwujﬁ)muluujlal\ﬂywuxmwl.ﬂ
W\o\w\&;éﬁlgu\)ﬂ|w}ﬁuu»v}o
J;’-.U\ 3.1:,»):.\\ O\.LLJU J;'-,Ul

J»M\u\: WJJ\J‘.:— uwjl\)fk}\up\ﬁww
wr-:.n & 51 Jo ) da gl O J>.\.H Laasll oludd)
Wﬂ\gsww\ﬂ)uﬂ\ﬁmwbﬂ\wb
i ol oMol 5 gl Ll DU
M%ﬁ}bb:82L}Leflwcou\)scdu.x§cﬁwl
Slall b .V.?;M Q\)}.éjo,oabl.ﬁ cLasJ."»JJ-rJS;L&_QU
w}ﬂwuw\&uﬁbw\&sp‘ﬂcéﬂ\ju|
Ol ds I SN oolall G s dpu.\ )j;d\

mE

NEFRERFZHPEEEEUTRERHRB? PREAERRFITMN

BRI %A 5 A B %R LXK B R RAEZE vy s A 3L
AT RA, R, LI B WAk K
e, AEFHRENERF RO KX %/ KE (HIV)
AT RIR 1 B

FiE ZHIEN T PRGN E KA X BATIF ke
Xike MIERZITM L ELTEENRERESE
PATH ZF A,

R AAAK 82 ML RAFMBEHATF, AN
TR RARGE T A2 = %, AT S
HIV R& R AMBR S T, AEEZHAMNEHEEA
A HIV 5 fr HIV A2 0 o 6 97 80 R AR fb, £ HIV

KigAe iR R & f it T A B LW RS A — L
6 B 2 G, W LE T RS, ST
etk w &P G R K A A

8 HIV 1 X F & 5 th LA 542 48 69 LA DL S22
o R AL 2 G ) B9 T T e 1 BR L T R A
BED, BRRER P RA, ¥ AAAHTE (F
T RGN RIHEM) URIRDIA RS R P IR
EEMHSXABATRILEEBIRSERR, FE
MEFATH-SWRE, FEH— PO LRI ERE
FRAn T A2 HIV TR o 5 4 3 52 33 38 A RPN R
% XA R AR

Résumé

Est-il possible de faire des économies et d'obtenir des gains en termes d'efficacité dans les services anti-VIH? Un examen
systématique des éléments de preuve dans les pays a revenu faible et intermédiaire

Objectif Synthétiser les données disponibles - sur les colts, lefficacité et
les économies déchelle et denvergure - pour les six programmes de base
du Cadre d'investissement stratégique de TONUSIDA, afin d'informer les
responsables de la planification de Iélargissement des services de lutte
contre le virus de limmunodéficience humaine (VIH) dans les pays a
revenu faible et intermédiaire.

Méthodes Des pairs des pays a revenu faible et intermédiaire ont
systématiquement examiné ladocumentation pertinente «grise» et révisée.
La recherche et I'analyse ont appliqué les directives PRISMA (éléments de
rapport préférés pour les examens systématiques et les méta-analyses).
Résultats Des 82 études de colts et de rendement empiriques
identifiées, neuf fournissaient des données sur les économies déchelle.
L'échelle expliquait en grande partie la variation des colts de plusieurs
services anti-VIH, en particulier ceux de la prévention ciblée duVIH dans
les populations clés et ceux du dépistage et du traitement du VIH. Il existe
certaines preuves déconomies denvergure, résultant de l'intégration de

services de conseil et de dépistage du VIH avec plusieurs autres services.
La rentabilité peut également étre améliorée en réduisant les prix des
intrants, en déléguant des taches et en améliorant I'adhésion des clients.
Conclusion Les programmes anti-VIH doivent optimiser I‘échelle
de prestation des services pour étre efficaces. Les interventions qui
peuvent améliorer le potentiel des économies déchelle comprennent
lintensification des activités de création de la demande, la réduction
des colits pour les utilisateurs des services, l'expansion des programmes
existants plutot que la création de nouvelles structures, et la réduction
de I'attrition des utilisateurs des services existants. Les modeles de
prestation des services intégrés, qui sont potentiellement plus efficaces
que la mise en ceuvre de services autonomes, doivent faire l'objet
détudes approfondies. D'autres éléments de preuve expérimentaux
sont requis pour trouver la meilleure fagon dobtenir des gains entermes
d'efficacité dans les programmes anti-VIH, mais aussi pour évaluer le
rapport colt-efficacité de chaque modéle de prestation de services.
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Pesiome

CyLecTBYIOT Ji BO3MOXXHOCTU /11 SKOHOMUM CPEACTB 1 NoBbiweHNa 3¢ppeKTuBHOCTU B chepe BUY-ycnyr?
CuctemaTnyeckuii 0630p JaHHbIX U3 CTPAH C HU3KUM U CPeHUM YPOBHAMU JOXO0B

Llenb ConocTaBuTb OCTYMHbIE aHHbIe MO pacxofam, SGHeKTVBHOCTM
M SKOHOMWM Ha MaclTabax M obbemax no wecTy OCHOBHBIM
nporpaMmam PamoyHol npoepammsl cmpameuyeckux uHgecmuyud
IOH3VIAC v NpepocTaBuTb UHGOPMALMIO TEM, KTO MNaHupyeT
pacluvpeHe MaclTaboB OKa3aHWUA YCAyr, CBA3AHHbBIX C BUPYCOM
UMMyHofeduLmMTa yenoseka (BIY), B cTpaHax C HU3KUM 1 CpeHM
YPOBHAMM [OXOLOB.

Mertopabl bbin npoBefeH cucTeMaTUyecKmin 0630p COOTBETCTBYIOLLE
peLeH3VpyemMon 1 BHeM3AaTeNbCKOM («Cepoiy») nutepatypbl 13
CTPaH C HU3KUM 1 CPeAHUM YPOBHAMK [OXOAOB. B npouecce
MOWCKa W aHanvsa cobniofanncb nonoxeHus PykoBoacTea no
NPEANOUTUTENbHBIM MO3MLMAM OTYETHOCTM 1A CUCTEMATAYECKIX
0030pOB 1 MeTa-aHan130B.

Pesynbratbl /13 82 BbIABMEHHBIX SMAVPUYECKUX NCCEA0BAHN
pacueTa 3aTpat 1 3GGEKTUBHOCTY B AEBATU COLEPKanuCh AaHHble
00 3KOHOMMM Ha MacwTabax. MacwTabom obbAcCHANACh bonbluan
UaCTb Pa3NNYNIA B CTOMMOCTI HeCKOMbKIX BIY-ycnyr, 8 ocobeHHOCTM
TeX yCIyr, KOTopble OXBaTblBanu npodunakTuky BMY cpeam Lienesbix
rPynn HaceneHna, TeCTmpoBaHmne Ha BY n neuenne BMY. Vimeetca

PAA AOKA3aTeNbCTB SKOHOMUM Ha MaclTabax npv OO beavHEH M yCIyT
KOHCYyNbTMpOoBaHMA no BMY n TectnposaHna Ha BY ¢ HekoTopbiMm
APYIMI YCIyrami. SKOHOMUYECKYI0 3OOEKTUBHOCTb Take MOXKHO
MOBBICUTb 3a CUET CHUKEHWA LieH Ha pecypcbl, nepepacnpeaeneHns
3a/auy ¥ NMOBbILIEHVIA YPOBHA NOANBHOCTY KNVEHTOB.

BbiBog B pamkax nporpamm no BAY Heobxoammo onTmmM3npoBaThb
MacLUTabbl MPEeAOCTaBAEHA YCNYT AA NOBbILLEHNA X IOEKTVIBHOCTA.
K umcny mep, KoTopble MOryT MOBLICUTL MOTEHLMaN SKOHOMUM Ha
MacluTabax, 0oTHOCUTCA bonee akTUBHOEe NpoBeeHe MePONPUATUIA
no CTUMYMPOBAHNIO CNPOCA, CHUKEHME 3aTpaT Nosib3oBaTtenei
YCAYT, paclinpenye CyWecTByloWMX NporpaMM BMECTO CO3faHunA
HOBBIX CTPYKTYP, @ Takxke COKpalleHue noTepb nofib3oBaTtenein
cyulecTsyoLx ycnyr. TpebyeTca aanbHeliee nydeHne mogenei
KOMMEKCHOrO OKasaHwuaA YC/yr, UYTo MOTeHLMaNbHO ABNAETCA
6onee 3ddeKTVBHBIM, UeM OKasaHue oTaenbHbIX ycnyr. TpebytoTca
[OMNOMHUTENbHBIE KCMEepUMEHTaNbHble AoKasaTenbCTBa ANA
onpefeneHna Haunydwnx nyTen JoCTKeHnA 3GGEeKTUBHOCTN
nporpamm no BY 1 oleHKn 3KkoHoMMYeCKon 3hGeKTMBHOCTH
KaXK4OoW MOAENV NpefoCTaBneHna yCyr.

Resumen

¢Hay margen para el ahorro de costes y el aumento de la eficacia en los servicios de VIH? Un examen sistematico de la evidencia

de paises con ingresos bajos y medios

Objetivo Sintetizar los datos disponibles sobre los costes, la eficacia y las
economias de escala y alcance de los seis programas basicos del Marco
Estratégico de Inversion de ONUSIDA e informar a los responsables
de la planificacion de la ampliacién de los servicios del virus de Ia
inmunodeficienciahumana (VIH) en paises con ingresos bajos y medios.
Métodos Se examino sisteméticamente la literatura revisada por
homdlogos y «gris» relevante de paises con ingresos bajos y medios. La
busqueda y el andlisis se realizaron segun las pautas de ltems de Informe
Preferidos para Evaluaciones Sistematicas y Meta-Andlisis.
Resultados De los 82 estudios empiricos sobre costes y eficacia
identificados, nueve de ellos proporcionaron datos sobre las economias
de escala. La escala explicd gran parte de la variacion de los costes en
numerosos servicios de VIH, en particular en aquellos dirigidos a la
prevencion del VIH en poblaciones clave y las pruebas y el tratamiento
delVIH. Hay alguna evidencia de economias de alcance que integran el
asesoramiento sobre el VIHy los servicios de pruebas con muchos otros

servicios. También seria posible aumentar la costo-eficacia mediante la
reduccion de los precios de los insumos, la delegacién de funciones y
la mejora de la fidelidad de los clientes.

Conclusidn Los programas de VIH deben optimizar la escala de
prestacién de servicios para conseguir ser eficaces. Las intervenciones
pueden mejorar el potencial de las economias de escala, por ejemplo,
al intensificar las actividades de promocién de demanda, reducir los
costes para los usuarios, expandir los programas existentes en lugar de
crear estructuras nuevas y reducir el abandono de los usuarios existentes
de los servicios. Se deben investigar mas los modelos de prestacién
de servicios integrados, que son posiblemente més eficaces que la
implementacion de servicios independientes. Es necesario obtener
mads evidencia experimental para comprender cémo es posible lograr
mayor eficacia en los programas de VIH y evaluar la costo-eficacia de
cada modelo de prestacion de servicios.
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