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ABSTRACT
Objectives To review the literature on the potential
efficiency gains of integrating HIV services with other
health services.
Design Systematic literature review. Search of
electronic databases, manual searching and snowball
sampling. Studies that presented results on cost,
efficiency or cost-effectiveness of integrated HIV
services were included, focusing on low- and middle-
income countries. Evidence was analysed and
synthesised through a narrative approach and the quality
of studies assessed.
Results Of 666 citations retrieved, 46 were included (35
peer reviewed and 11 from grey literature). A range of
integrated HIV services were found to be cost-effective
compared with ‘do-nothing’ alternatives, including HIV
services integrated into sexual and reproductive health
services, integrated tuberculosis/HIV services and HIV
services integrated into primary healthcare. The cost of
integrated HIV counselling and testing is likely to be
lower than that of stand-alone counselling and testing
provision; however, evidence is limited on the
comparative costs of other services, particularly HIV care
and treatment. There is also little known about the most
efficient model of integration, the efficiency gain from
integration beyond the service level and any economic
benefit to HIV service users.
Conclusions In the context of increasing political
commitment and previous reviews suggesting a strong
public health argument for the integration of HIV
services, the authors found the evidence on efficiency
broadly supports further efforts to integrate HIV services.
However, key evidence gaps remain, and there is an
urgent need for further research in this area.

INTRODUCTION
Integration is a growing priority in the context of
the AIDS response. HIV/AIDS is intrinsically
linked to many other health problems. Integration
has the potential to improve the quality and
continuity of care for those living with HIVor bring
HIV services to those who would otherwise not
have access to them.1 2 For some interventions,
such as prevention of mother-to-child transmission
of HIV (PMTCT) or prevention and treatment of
tuberculosis (TB) co-infection, integration is clini-
cally essential. The integration of HIV services is
supported by a wide range of evidence on its clinical
and public health benefit.3e7 These highlight its
benefits to patients with co-morbidities, benefits in

terms of continuity of care and increased access to
HIV services. It has therefore been called for in
a number of global policies and high-level position
papers, most recently in the 2011 UN Declaration
on HIV/AIDS.8 It is also commonly assumed that
integration can improve programme efficiency.2 9 10

This is of particular interest in the current
economic climate, as many countries are seeking to
rationalise their health-related expenditure.
However, to date, the evidence base to support this
assertion remains unclear, despite the numerous
reviews that focus on HIV integration more
generally.9e18 This paper therefore summarises
the current evidence on the impact of integration
of HIV services on the efficiency of health
services, focusing on low- and middle-income
countries.
Integration has been approached differently in

a wide variety of settings, making the concept of
integration difficult to tie down. Although there
has been some consensus recently in the field of
sexual and reproductive health (SRH) on termi-
nology,19 there remain several differing discourses
on integration.12 20e23 The most common under-
standing relates to horizontal integration or inte-
gration at the point of service delivery; this can
range from structured referrals to physical incor-
poration providing a one-stop approach.21 Integra-
tion can also be seen as part of a wider system of
co-ordination at the policy and planning, human
resources and financing levels, sometimes referred
as linkages.19 For the purposes of this review, we
use the UNAIDS definition of programme integra-
tion: ‘joining together different kinds of services or
operational programmes in order to maximize
outcomes, e.g. by organizing referrals from one
service to another or offering one-stop compre-
hensive and integrated services’.W1 This includes
services from a singular provider and from separate
providers (within one site) where there is a clearly
functional referral system.
Economic theory suggests several potential effi-

ciency advantages at various levels of a health
system arising from the integration of HIV and
other health services.15 24 Integration has the
potential to improve both technical efficiency
(providing services or producing outputs at the
lowest cost) and allocative efficiency (achieving
health outcomes at a low cost). Technical efficiency
focuses on using the right mix of resources to
produce health services and can be assessed by
measuring the unit cost of HIV services. Allocative
efficiency is also concerned with whether the right
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mix of health services are provided and is commonly assessed
using measures of cost-effectiveness.

Integration has the potential to improve technical efficiency
through economies of scope and scale. Economies of scope, or
reductions in HIV service costs from combining services, may be
found through shared use of a common infrastructure, over-
heads and certain ‘indivisible’ operational resources. Economies
of scale, or reductions in HIV service costs associated with
increased scale of service provision, may be found where inte-
gration enables expansion of service coverage to clients who
have not previously accessed them.

Beyond this, as stated above, HIV service integration may be
clinically essential for the provision of cost-effective services for
those with HIV (eg, the integration of HIV counselling and
testing (CT) into antenatal care (ANC) services is clinically
required for the provision of PMTCT). Integration can thus also
contribute to an overall improvement of the allocative efficiency
of HIV services. Moreover, integration may enable further effi-
ciency gains beyond the service level. Box 1 further describes the
potential effect of integration at each level of a health system,
loosely based on the framework to describe integration devel-
oped by Atun et al.25

Economic evidence on integration from other sectors suggests
that integration is likely to produce efficiency gains when
‘(1) goods/services are complementary, (2) there is a low
marginal cost of added service, (3) consumers value all services
and (4) there is a low correlation in demand for different
services’.15 The integration of HIV and other health services
potentially meets most of these requirements. First, HIV and
TB/SRH/maternal and child health services are complementary

services as they address co-infections, are provided at similar
health services levels and may affect the same persons.26 Second,
there is a potentially low marginal cost of integrated services
where clinic space exists and staff already have much of the
essential knowledge and skills.15 Third, HIV services may be
valued by clients seeking general services, and people living with
HIV may have a wide range of other unmet health needs.27e30

Fourth, there may be a low correlation in existing demand where
groups of clients seeking other health services may not seek
HIV-related services independently.15

METHODOLOGY
We conducted a systematic review of published and grey literature
to identify studies presenting the costs and cost-effectiveness of
integrated HIV services. Searches were conducted on EconLit,
Global Health, Eldis and PubMed databases. Database searches
were restricted to studies written in English, potentially intro-
ducing some bias to our findings. We put no date restriction on
our search but found no studies published before 1990 fit our
inclusion criteria. We used two different search strings to identify
studies in PubMed, as listed in box W1 in the online appendix. In
order to minimise the effect of publication bias,W2 we also
conducted manual searches of websites of key organisations
involved in HIV-related research or cost-effectiveness studies.i We
found additional references through a ‘snowball sampling’ process.
Inclusion criteria were designed to retain all studies, which

examined the costs or efficiency consequences of integration. We
focused on studies set in low- or middle-income countries as
defined by the World Bank.W3 We found only one article exam-
ining integration for services targeted at populations at a higher
risk of exposure to HIV; so we expanded our search to include
high-income countries for this topic as we felt that it is
important to include evidence on integration relevant for
concentrated epidemic settings. Study inclusion/exclusion was
not blinded. Cases where there was uncertainty or disagreement
about the inclusion of a study were discussed between the
authors and a consensus reached.
Data extraction was divided between two authors, with

uniform tables filled for all included studies. We evaluated the
quality of included studies using ‘Drummond’s checklist’ to
evaluate the quality of economic articles.W4 Criteria for quality
analysis also included alternatives compared, whether all relevant
costs were included, source of cost and effectiveness estimates
and the inclusion and type of sensitivity analysis conducted. We
expanded Drummond’s criteria on cost measurement to include
study scale. Studies determined to be of poor quality were not
excluded from the review, as we wanted to present the full range
of studies, including a comment on overall quality of work in this
area. However, study quality was taken into account when
reporting the strength of the evidence to date and interpreting our
findings. Due to the complexity of integration and differences in
measures, we did not attempt to quantitatively synthesise the
evidence. Instead we took a narrative approach in data synthesis,
as has been recommended for reviews of health systems/organ-
isational interventions where findings are too heterogeneous for
meta-analysis.W5 This paper is adapted from a full review report
that can be found on (http://www.integrainitiative.org/). In
addition, a full list of references and several additional tables and

Box 1 Potential efficiency gains from integration

1. Integration at the governance level (such as co-ordination of
strategic and operation planning and performance level) may
improve technical efficiency by sharing scarce resources,
such as skilled planners and managers. Joint or co-ordinated
planning and management, monitoring and evaluation, and
reporting may also improve allocative efficiency, as (or if)
planners allocate their scarce resources across interventions
taking into account the relative cost-effectiveness of services.

2. At the financing level, integration may improve technical
efficiency by merging the costs of separate financing systems.
Co-ordinated financing systems may also reduce perverse
incentives that may be created by competing programmes
and thus impact allocative efficiency.

3. At the health management systems level, integration can
facilitate improvements in technical efficiency through
reductions in management systems costs. This can include
joint procurement, sharing of middle managers, joint training
and supervision, sharing of information, education and
communication materials, and joint management information
systems.

4. At the facility level, integration can contribute to reductions in
facility costs resulting from joint utilisation of fixed factors of
production.

5. For patients, integration may lead to less fragmented services,
higher levels of continuity of care, better referral systems and
possibly reductions in patient/community-level costs resulting
from fewer visits to facilities, greater proximity of services
and reduced delays in accessing treatment.

iOrganisations include Abt Associates, Population Services International, Family
Health International, Health and Life Sciences Partnership, Management Sciences for
Health, PATH, Center for Strategic and International Studies, Population Services
International, Research for Development, John Snow International, International
Planned Parenthood Foundation, Population Council and Options.
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figures can be found on (http://sti.bmj.com/content/88/2.toc);
these are prefixed with a ‘W’ in this paper.

RESULTS
Study overview
Database searches returned a total of 588 results. Manual searches
and snowballing retrieved an additional 78 articles, totalling 666
citations in full. Fifty-one duplicates and 451 clearly irrelevant
titles were excluded in the first round of title/abstract review.
Reasons for exclusion included high-income setting, had nothing
to do with HIV/AIDS, commentary or review paper and inter-
vention was clearly not integrated. One hundred and sixty-four
abstracts were evaluated, and full text was read and reviewed for
55 citations in total. A total of 46 studies were retained after
review of the full text. A flow chart of this review selection
process is contained in the online appendix (figure W1).

Of 46 studies retained, 35 were peer-reviewed and 11 were
grey literature. Studies included cost analyses, cost-effectiveness
analyses and least-cost analyses. Most studies included all rele-
vant costs in their analysis, though costing methods varied.
Studies either evaluated an integrated intervention against a ‘do-
nothing’ comparator in which no treatment or intervention was
offered or compared alternative integrated intervention strate-
gies (such as comparative evaluations of isoniazid preventive
therapy (IPT) with and without TB screening). Nine studies
conducted a direct comparison of integrated and stand-alone
services providing the same set of interventions. Studies used
a wide variety of service output and outcome measures for cost
and cost-effectiveness. For example, cost-effectiveness was
measured used the cost per TB case averted, HIV infection
averted and disability-adjusted life year averted. Disability-
adjusted life years are calculated as the sum of years of life lost
and years of life lived in a state of less than full health. Study
quality is summarised in table W1.

We divided studies into five major topic headings. First is HIV
CT integrated into other health services. This includes both
voluntary and provider-initiated CT for HIV, integrated into
primary healthcare (PHC), SRH, home-based care, MCH and TB
services. Second is TB services integrated into HIV care and
treatment, including IPT, intensified case finding and TB treat-
ment. These services often used CT as an access point for TB
services, although several studies also included referral from any
TB unit to the CTunit, indicating two-way collaboration. Third
is HIV care and treatment integrated into general health services
and community-based care (including palliative care, cotrimox-
azole preventive therapy, PMTCT and antiretroviral therapy
(ART)). The fourth examined the integration of family planning
(FP) into services for HIV-positive individuals, including
PMTCT and HIV care and treatment. Finally, the last topic
examined HIV care and treatment and preventive outreach
services integrated into other health services for populations at
higher risk of HIV exposure, who may have different needs/
interactions with the healthcare system from the general public.

HIV CT integrated into other health services
We identified 17 studies which evaluated the costs and/or cost-
effectiveness of the integration of CT into other health services
(table 1), 10 of which were peer-reviewed and seven of which
were grey literature. Five of the studiesW6e10 compared the cost
of integrated services with those of stand-alone services,
enabling an assessment of technical efficiency gains. The
remaining 12 studiesW11e22 provide cost estimates for different
models of integrated CT or contribute to the evidence base on
the cost-effectiveness of an integrated service package.

Of the five studies which present a non-integrated compar-
ator, three were conducted in Kenya, one in Uganda and one in
India. The three Kenyan studies examined introducing CT into
FP/PHC settings. The Ugandan studyW10 compared different CT
strategies including stand-alone, hospital-based and facility-
based home outreach. Finally, the Indian studyW8 examined the
economic consequences of merging existing SRH and HIV
services. All five studies found that unit costs were consistently
lower for integrated services than stand-alone services, with
savings between 31% and 79% of stand-alone costs. However,
they were all conducted at a relatively small scale. Generally, the
studies that examined CT as part of integrated service packages
(ANC/PMTCT and TB/HIV) found these services to be cost-
effective compared with a ‘do-nothing’ alternative. In addition,
one studyW22 reported significant potential future cost savings in
ART and PMTCT services from integrating CT in ANC
compared with a do-nothing alternative.

TB services integrated into HIV care
We found two modelsW23 W24 and seven empirically based
studies (some involving limited modelling)W17 W19 W25e29

examining the costs and/or cost-effectiveness of integrating TB
and HIV services (table 2). All nine studies were peer-reviewed.
Studies largely evaluated elements of the ‘3 I’s’ strategy, an
integrated approach to reduce the burden of TB on HIV-positive
clients through intensified TB case finding, IPT and infection
control for TB, as recommended by WHO (2008).W30 Interven-
tion elements included IPT (in some cases targeted with
a tuberculin skin test), intensified case finding and cotrimoxazole
preventive therapy, integrated with CT or HIV care and treat-
ment services. CTwas commonly used as an access point for TB
services, although in some cases (eg, ProTEST), the collaboration
was bi-directional (including referral from TB to HIV and vice
versa). None of the studies compared a stand-alone versus
integrated option, as integration is clinically required to deliver
the full range of TB/HIV services to co-infected patients. Five of
the seven empirical studies focused on establishing the incre-
mental cost-effectiveness of integrated TB/HIV services
compared with ‘do nothing’. All studies were set in the
context of generalised epidemics in sub-Saharan Africa, with the
exception of one from Cambodia.W29

The majority of studies found that integrated TB/HIV care
was highly cost-effective. Five studies included the estimated TB
treatment cost savings from preventive therapy; three of these
found the intervention to be cost saving. None of the studies
presented a before and after evaluation of changes in average
costs of services as a consequence of integration or examined
different models of integration, so no conclusions on technical
efficiency can be drawn.

HIV care and treatment integrated into general health services
We found 18 studiesW16 W17 W21 W31e45 evaluating the costs and/
or cost-effectiveness of HIV care and treatment integrated into
general health services, community-based care or PHC (table 3).
Sixteen studies were peer-reviewed and two were grey literature.
Only one study (Rosen et al)W39 considered a non-integrated
alternative. Of the remaining studies, 11 specified the model of
integrated service delivery in use and six specified provision in
conjunction with PHC but gave few details of service delivery
organisation.
All of the 11 studies that specify integrated service delivery

examine HIV care and treatment in a one-stop-shop setting,
except Kitajima et alW38 (which evaluated referral to different
providers within the same facility). Generally, the studies were
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set in the context of generalised epidemics in sub-Saharan Africa,
although two studies consider concentrated epidemics: one in
MexicoW42 and one in Thailand.W38 The majority of studies
conclude that integrated HIV treatment and care services are
feasible and cost-effective.
The one comparative study by Rosen et alW39 found that

stand-alone sites were more expensive per patient treated than
some integrated models (hospital and general practitioner based)
but less expensive than an integrated PHC model. When costs
per patient in care and ‘responding to treatment’were compared,
the results for the stand-alone and integrated PHC models were
equivocal and the general practitioner model was found to be
more expensive. However, as this study includes only four sites
(each with differing methods, financing sources and settings), no
firm conclusions on whether integration or stand-alone provi-
sion of HIV care and treatment is more efficient can be drawn.

FP for HIV-positive individuals
Four studies estimated the potential cost savings from provision
of FP to HIV-positive individuals through integrating FP services
within PMTCTW46e48 or HIV care and treatmentW49

programmes, two of which were peer-reviewed (table 4). All
studies modelled costs at the national level in the context of
generalised epidemics; we found no studies that empirically
evaluated models of integrating FP with ART services or
comprehensive care centres, despite the widespread existence of
such programmes.
All studies found the provision of FP to HIV-positive indi-

viduals to be highly cost-effective or cost saving. Most studies
estimate substantial savings through prevention of the costs
incurred from PMTCT interventions, treatment of perinatal
HIV infections, care and support for orphans and vulnerable
children, and maternal deaths. No studies compared the unit
costs of integrated versus stand-alone FP or HIV care and
treatment services or examined the comparative costs of
different models of integration.

HIV services integrated with other health services for
populations at a higher risk of HIV exposure
We found three studies evaluating the integration of HIV
services into other health services for key populations at higher
risk of HIVexposureW50e52 (table 5). All three studies were peer-
reviewed. Studies examined the impact of integration on services
targeted towards female sex workers, people who inject drugs,
and those with mental health disorders. Two studies, set in the
USA,W50 W51 evaluated integration of mental health and/or
substance abuse services into HIV care and treatment, while one
set in TanzaniaW52 evaluated four different approaches to
provision of HIV/sexually transmitted disease prevention
services for sex workers at truck stops. All three studies were
conducted on a small scale. Two studiesW51 W52 report lower
unit costs per patient for integrated services, although in one,
the difference was insignificant. The third study found that
costs for integrated care were higher at the majority of sites and
often not reimbursable by a third-party payer.

DISCUSSION
Our results show that a wide range of integrated services are
cost-effective and that integration may reduce the costs of
delivering some key HIV services. The best quality economic
evidence focuses on the cost-effectiveness of HIV services, which
require integration from a clinical perspective. This includes
offering HIV CT in ANC services as part of the provision of
PMTCT, providing TB services to HIV-positive clients and HIVTa

bl
e
2

C
on
tin
ue
d

C
it
at
io
n

A
ut
ho
r

D
at
e

C
ou
nt
ry

H
IV

pr
ev
al
en
ce

(%
)

Ta
rg
et

po
pu
la
ti
on

In
te
gr
at
io
n

de
ta
il

S
ca
le

C
os
ti
ng

m
et
ho
ds

U
ni
t
co
st
s
an
d

co
st
-e
ff
ec
ti
ve
ne
ss

U
ni
t

W
28

Te
rr
is
-P
re
st
ho
lt

20
08

Za
m
bi
a

13
.6
0

N
ew

ly
di
ag
no
se
d

H
IV
-p
os
iti
ve

pa
tie
nt
s

O
ne

st
op

S
am

e
st
ru
ct
ur
e

Pi
lo
t

1
cl
in
ic
,
1
ho
sp
ita
l

Ec
on
om

ic
Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

pe
rs
pe
ct
iv
e
(a
ss
um

ed
)

(1
)
(a
)
$1
4

(b
)
$3
1

(c
)
$5
6

(2
)
(a
)
$3
5

(b
)
$4
0

(c
)
$5
6

(a
)
Pe
rs
on

pr
e-
te
st

co
un
se
lle
d

fo
r
C
T

(b
)
Pe
rs
on

co
m
pl
et
in
g
IP
T

(c
)
A
nn
ua
lly

pe
r
cl
ie
nt

W
29

S
ut
to
n

20
09

C
am

bo
di
a

0.
50

H
IV
-p
os
iti
ve

in
di
vi
du
al
s

O
ne

st
op

S
am

e
st
ru
ct
ur
e

Pi
lo
t

4
ho
sp
ita
ls

Ec
on
om

ic
Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

pe
rs
pe
ct
iv
e

(a
)
$9
9.
72

(b
)
$2
7.
64

(c
)
$3
98
.8
4

(d
)
$1
04
9.
47

(a
)
TB

ca
se

de
te
ct
ed

by
IC
F

(b
)
Pe
rs
on

co
m
pl
et
in
g
IP
T

(c
)
TB

ca
se

pr
ev
en
te
d
by

IC
F

(d
)
TB

ca
se

pr
ev
en
te
d
by

IP
T

W
19

V
as
sa
ll

20
10

Et
hi
op
ia

4.
40

TB
/H
IV

pa
tie
nt
s

O
ne

st
op

S
am

e
st
ru
ct
ur
e

Pi
lo
t

3
ho
sp
ita
ls
co
st
ed

9
si
te
s
ex
is
tin
g

Ec
on
om

ic
Fu
ll
co
st
s

Pa
tie
nt

pe
rs
pe
ct
iv
e

(a
)
$1
47
/p
at
ie
nt

(b
)
$3
26
/p
at
ie
nt

(c
)
$1
93

(a
)
Pa
tie
nt

(T
B
on
ly
)

(b
)
Pa
tie
nt

(H
IV

on
ly
)

(c
)
Pa
tie
nt

(T
B
/H
IV
)

A
ll
co
st
s
ad
ju
st
ed

to
20
10

U
S
D
.

A
N
C
,a
nt
en
at
al
ca
re
;
C
T,
co
un
se
lli
ng

an
d
te
st
in
g;
IC
F,
in
te
ns
ifi
ed

ca
se

fin
di
ng
;
IP
T,
is
on
ia
zi
d
pr
ev
en
tiv
e
th
er
ap
y;
S
TD

;
se
xu
al
ly
tr
an
sm

itt
ed

di
se
as
e;
S
TI
,s
ex
ua
lly

tr
an
sm

itt
ed

in
fe
ct
io
n;
TB

,t
ub
er
cu
lo
si
s;
TS
T,
tu
be
rc
ul
in
sk
in
te
st
;
w
/p
os

TS
T,
w
ith

po
si
tiv
e
tu
be
rc
ul
in

sk
in
te
st
;
IN
H
,
is
on
ia
zi
d;

PZ
A
,
py
ra
zi
na
m
id
e;

R
IF
,
rif
am

pi
n.

92 Sex Transm Infect 2012;88:85e99. doi:10.1136/sextrans-2011-050199

National and international issues

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2011-050199 on 8 D

ecem
ber 2011. D

ow
nloaded from

 

http://sti.bmj.com/


Ta
bl
e
3

H
IV

ca
re

an
d
tr
ea
tm

en
t
st
ud
ie
s

C
it
at
io
n

A
ut
ho
r

D
at
e

C
ou
nt
ry

H
IV

pr
ev
al
en
ce

Ta
rg
et

po
pu
la
ti
on
/s
et
ti
ng

In
te
gr
at
io
n

de
ta
il

In
te
rv
en
ti
on

sc
al
e

C
os
ti
ng

m
et
ho
ds

U
ni
t
co
st
s
an
d

co
st
-e
ff
ec
ti
ve
ne
ss

U
ni
t

H
IV

pa
lli
at
iv
e
ca
re

W
31

H
an
se
n

19
98

Zi
m
ba
bw

e
26
.3
0

Fa
ci
lit
y-
ba
se
d

ho
m
e
ou
tr
ea
ch

O
ne

st
op

S
am

e
st
ru
ct
ur
e

A
t
S
ca
le

4
sc
he
m
es

co
st
ed

67
sc
he
m
es

ex
is
tin
g

Ec
on
om

ic
Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

pe
rs
pe
ct
iv
e

(1
)
$1
91

(2
)
$4
65
.9

(3
)
$5
09
.7

(4
)
$2
71
.3

(1
)
H
om

e
vi
si
t
(u
rb
an
)

(2
)
H
om

e
vi
si
t
(r
ur
al
)

(3
)
H
om

e
vi
si
t
(r
ur
al
)

(4
)
H
om

e
vi
si
t
(u
rb
an
)

Zi
m
ba
bw

e
26
.3
0

Fa
ci
lit
y-
ba
se
d

ho
m
e
ou
tr
ea
ch

O
ne

st
op

S
am

e
st
ru
ct
ur
e

A
t
sc
al
e

4
sc
he
m
es

co
st
ed

67
sc
he
m
es

ex
is
tin
g

Ec
on
om

ic
Fu
ll
co
st
s

H
ou
se
ho
ld

co
st
s

$8
25
.7
e
$1
24
9

3
m
on
th
s

W
32

C
ha
nd
le
r

20
04

R
w
an
da

3.
20

(1
)
Fa
ci
lit
y-
ba
se
d

ho
m
e
ou
tr
ea
ch

(2
)
Fa
ci
lit
y-
ba
se
d

ho
m
e
ou
tr
ea
ch

(3
)
Fa
ci
lit
y-
ba
se
d

ho
m
e
ou
tr
ea
ch

(4
)
C
om

m
un
ity
-b
as
ed

ho
m
e
ou
tr
ea
ch

(5
)
C
om

m
un
ity
-b
as
ed

ho
m
e
ou
tr
ea
ch

(6
)
C
om

m
un
ity
-b
as
ed

ho
m
e
ou
tr
ea
ch

(7
)
C
om

m
un
ity
-b
as
ed

ho
m
e
ou
tr
ea
ch

(8
)
C
om

m
un
ity
-b
as
ed

ho
m
e
ou
tr
ea
ch

O
ne

st
op

S
am

e
st
ru
ct
ur
e

A
t
sc
al
e
(a
ss
um

ed
)

8
sc
he
m
es

co
st
ed

Fu
ll
co
st
s

Ec
on
om

ic
H
ea
lth

se
rv
ic
e

pe
rs
pe
ct
iv
e

(1
)
$3
9.
08

(2
)
$3
7.
21

(3
)
$4
3.
01

(4
)
$2
9.
26

(5
)
$1
6.
15

(6
)
$2
8.
49

(7
)
$1
6.
21

(8
)
$1
5.
21

C
lie
nt

pe
r

m
on
th

W
33

B
ik
ill
a

20
09

Et
hi
op
ia

U
nk
no
w
n

H
IV

pa
tie
nt
s

H
IV

cl
in
ic
w
ith
in

di
st
ric
t
ho
sp
ita
l

O
ne

st
op

S
am

e
st
ru
ct
ur
e

A
t
sc
al
e

1
fa
ci
lit
y
co
st
ed

27
2
si
te
s
ex
is
tin
g

Ec
on
om

ic
(a
ss
um

ed
)

Fu
ll
co
st
s

D
is
tr
ic
t
ho
sp
ita
l

pe
rs
pe
ct
iv
e

(a
)
$3
5

(b
)
$9
2

(a
)
Pa
tie
nt

an
nu
al
ly

(o
ut
pa
tie
nt
)

(b
)
Pa
tie
nt

an
nu
al
ly

(in
pa
tie
nt
)

W
34

U
ys

20
02

S
ou
th

A
fr
ic
a

17
.7
0

C
om

m
un
ity
-b
as
ed

ho
m
e
ou
tr
ea
ch
,

cl
in
ic
an
d
ho
sp
ita
l

ca
re

N
ot

cl
ea
r

Pi
lo
t

7
si
te
s

Ec
on
om

ic
In
cr
em

en
ta
l
co
st
s

H
ea
lth

se
rv
ic
es

pe
rs
pe
ct
iv
e

$1
20
9

Pa
tie
nt

an
nu
al
ly

C
ot
rim

ox
az
ol
e
pr
ev
en
tiv
e
th
er
ap
y

W
17

H
au
sl
er

20
06

S
ou
th

A
fr
ic
a

17
C
T,

A
N
C
TB

an
d

S
TI

cl
ie
nt
s

(1
)
C
om

m
un
ity

he
al
th

ce
nt
re

(2
)
PH

C
cl
in
ic

O
ne

st
op

S
am

e
st
ru
ct
ur
e

Pi
lo
t

3
fa
ci
lit
ie
s
co
st
ed

12
fa
ci
lit
ie
s
ex
is
tin
g

Ec
on
om

ic
Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

pe
rs
pe
ct
iv
e

(1
)
(a
)
$1
0

(b
)
$5
3

(2
)
(a
)
$7

(b
)
$2
4

(1
)
(a
)
Pe
rs
on

pe
r

6
m
on
th
s
of

tr
ea
tm

en
t

(b
)
Pe
rs
on

co
m
pl
et
in
g
tr
ea
tm

en
t

W
35

Pi
tt
er

20
07

U
ga
nd
a

6.
30

(1
)
A
ll
H
IV
-p
os
iti
ve

in
di
vi
du
al
s

(2
)
W
H
O
st
ag
es

$
2

(3
)
C
D
4<

50
0

(4
)
W
H
O
st
ag
es

$
2
or

C
D
4<

50
0
fa
ci
lit
y-
ba
se
d

ho
m
e
ou
tr
ea
ch
/h
os
pi
ta
l

O
ne

st
op

S
am

e
st
ru
ct
ur
e

Pi
lo
t

1
sc
he
m
e

Ec
on
om

ic
In
cr
em

en
ta
l
co
st
s

H
ea
lth

se
rv
ic
es

pe
rs
pe
ct
iv
e

(1
)
$5
4.
45

(2
)
$5
9.
05

(3
)
$7
7.
03

(4
)
$5
9.
15

D
o
no
th
in
g:

$5
7.
37

Pa
tie
nt

an
nu
al
ly C
on
tin
ue
d

Sex Transm Infect 2012;88:85e99. doi:10.1136/sextrans-2011-050199 93

National and international issues

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2011-050199 on 8 D

ecem
ber 2011. D

ow
nloaded from

 

http://sti.bmj.com/


Ta
bl
e
3

C
on
tin
ue
d

C
it
at
io
n

A
ut
ho
r

D
at
e

C
ou
nt
ry

H
IV

pr
ev
al
en
ce

Ta
rg
et

po
pu
la
ti
on
/s
et
ti
ng

In
te
gr
at
io
n

de
ta
il

In
te
rv
en
ti
on

sc
al
e

C
os
ti
ng

m
et
ho
ds

U
ni
t
co
st
s
an
d

co
st
-e
ff
ec
ti
ve
ne
ss

U
ni
t

W
36

Ya
zd
an
pa
na
h

20
05

C
ot
e
D
’Iv
oi
re

4.
80

U
ni
ve
rs
ity

ho
sp
ita
l
an
d

co
m
m
un
ity

cl
in
ic
s

(1
)
W
H
O
st
ag
e
$
3

(2
)
W
H
O
st
ag
e
$
2

(3
)
C
D
4#

50
(4
)
C
D
4#

20
0

(5
)
C
D
4#

50
0

(6
)
A
ll
H
IV

po
si
tiv
e

N
ot

cl
ea
r

M
od
el

S
ca
le
no
t

cl
ea
r

C
os
tin
g
no
t
cl
ea
r

In
cr
em

en
ta
l
co
st
s

H
ea
lth

se
rv
ic
e

pe
rs
pe
ct
iv
e

(1
)
$1
66
1

(2
)
$1
70
0

(3
)
$1
75
2

(4
)
$1
75
2

(5
)
$1
79
0

(6
)
$1
70
0

Pe
rs
on

lif
et
im
e

C
ot
e
D
’Iv
oi
re

4.
80

U
ni
ve
rs
ity

ho
sp
ita
l
an
d

co
m
m
un
ity

cl
in
ic
s

(1
)
W
H
O
st
ag
es

$
3

(2
)
W
H
O
st
ag
es

$
2

(3
)
C
D
4#

50
(4
)
C
D
4#

20
0

(5
)
C
D
4#

50
0

(6
)
A
ll
H
IV

po
si
tiv
e

N
ot

cl
ea
r

M
od
el

S
ca
le
no
t

cl
ea
r

C
os
tin
g
no
t
cl
ea
r

In
cr
em

en
ta
l

co
st
s

H
ea
lth

se
rv
ic
e

pe
rs
pe
ct
iv
e

(1
)
$1
42

(2
)
$2
58

(3
)
D
om

in
at
ed

(4
)
D
om

in
at
ed

(5
)
D
om

in
at
ed

(6
)
$1
93

Li
fe

ye
ar

sa
ve
d

ov
er

do
-n
ot
hi
ng

PM
TC
T

W
37

S
tr
in
ge
r

20
00

S
ub
-S
ah
ar
an

A
fr
ic
a

15
%

as
su
m
ed

(1
)
(a
)
A
N
C
cl
ie
nt
s

(t
ar
ge
te
d
th
er
ap
y)

(b
)
A
N
C
cl
ie
nt
s

(m
as
s
th
er
ap
y)

(2
)
(a
)
La
bo
ur
/

de
liv
er
y
cl
ie
nt
s

(in
fa
nt

on
ly
)

(b
)
La
bo
ur
/

de
liv
er
y
cl
ie
nt
s

(m
as
s
th
er
ap
y)

O
ne

st
op

S
am

e
st
ru
ct
ur
e

M
od
el

S
ca
le
no
t

cl
ea
r

C
os
tin
g
no
t
cl
ea
r

Fu
ll
co
st
s

(a
ss
um

ed
)

Th
ird
-p
ar
ty

pa
ye
r

pe
rs
pe
ct
iv
e

(1
)
(a
)
$1
53

88
6

(b
)
$1
75

49
3

(2
)
(a
)
$1
14

41
5

(b
)
$1
55

85
0

D
o
no
th
in
g:

$1
39

24
0

10
00
0
w
om

en

W
21

S
w
ea
t

20
04

(1
)
B
ot
sw

an
a

(2
)
C
ot
e
d’
Iv
oi
re

(3
)
Ke
ny
a

(4
)
R
w
an
da

(5
)
Ta
nz
an
ia

(6
)
U
ga
nd
a

(7
)
Za
m
bi
a

(8
)
Zi
m
ba
bw

e

(1
)
25
.8

(2
)
5.
3

(3
)
7.
1

(4
)
3.
2

(5
)
6.
4

(6
)
6.
4

(7
)
14

(8
)
19
.8

A
N
C
cl
ie
nt
s

O
ne

st
op

S
am

e
st
ru
ct
ur
e

M
od
el

N
at
io
na
l

C
os
tin
g
no
t
cl
ea
r

In
cr
em

en
ta
l
co
st
s

H
ea
lth

se
rv
ic
es

Pe
rs
pe
ct
iv
e

(1
)
$2
32
9

(2
)
$1
1
92
4

(3
)
$5
52
8

(4
)
$2
40
6

(5
)
$2
94
2

(6
)
$6
25
5

(7
)
$3
30
5

(8
)
$4
60
2

Pe
rin
at
al
H
IV

in
fe
ct
io
n
av
er
te
d

(1
)
B
ot
sw

an
a

(2
)
C
ot
e
d’
Iv
oi
re

(3
)
Ke
ny
a

(4
)
R
w
an
da

(5
)
Ta
nz
an
ia

(6
)
U
ga
nd
a

(7
)
Za
m
bi
a

(8
)
Zi
m
ba
bw

e

(1
)
25
.8

(2
)
5.
3

(3
)
7.
1

(4
)
3.
2

(5
)
6.
4

(6
)
6.
4

(7
)
14

(8
)
19
.8

A
N
C
cl
ie
nt
s

O
ne

st
op

S
am

e
st
ru
ct
ur
e

M
od
el

N
at
io
na
l

C
os
tin
g
no
t
cl
ea
r

In
cr
em

en
ta
l
co
st
s

H
ea
lth

se
rv
ic
es

Pe
rs
pe
ct
iv
e

(1
)
$7
5

(2
)
$3
99

(3
)
$1
80

(4
)
$8
5

(5
)
$9
9

(6
)
$2
16

(7
)
$1
11

(8
)
$1
48

D
A
LY

av
er
te
d C
on
tin
ue
d

94 Sex Transm Infect 2012;88:85e99. doi:10.1136/sextrans-2011-050199

National and international issues

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2011-050199 on 8 D

ecem
ber 2011. D

ow
nloaded from

 

http://sti.bmj.com/


Ta
bl
e
3

C
on
tin
ue
d

C
it
at
io
n

A
ut
ho
r

D
at
e

C
ou
nt
ry

H
IV

pr
ev
al
en
ce

Ta
rg
et

po
pu
la
ti
on
/s
et
ti
ng

In
te
gr
at
io
n

de
ta
il

In
te
rv
en
ti
on

sc
al
e

C
os
ti
ng

m
et
ho
ds

U
ni
t
co
st
s
an
d

co
st
-e
ff
ec
ti
ve
ne
ss

U
ni
t

W
16

B
ra
tt

20
11

Za
m
bi
a

13
.5
0

(1
)
A
rt
hu
r
D
av
is
on

C
hi
ld
re
n’
s
H
os
pi
ta
l

(2
)
N
do
la
C
en
tr
al

H
os
pi
ta
l

(3
)
C
hi
po
ko
ta

M
ay
am

ba
C
lin
ic

(4
)
Ka
bw

e
G
en
er
al

H
os
pi
ta
l

(5
)
M
ah
at
m
a
G
an
dh
i

H
ea
lth

C
en
te
r

(6
)
Ka
sa
nd
a
H
ea
lth

C
en
te
r

(7
)
Ka
bo
m
po

D
is
tr
ic
t
H
os
pi
ta
l

(8
)
S
t.
Ka
le
m
ba

C
lin
ic

(9
)
M
uf
um

bw
a

H
ea
lth

C
en
te
r

(1
0)

Ka
w
am

bw
a

D
is
tr
ic
t
H
os
pi
ta
l

(1
1)

M
be
re
sh
i

M
is
si
on

H
os
pi
ta
l

(1
2)

Ka
w
am

bw
a

C
en
tr
al
C
lin
ic

O
ne

st
op

S
am

e
st
ru
ct
ur
e

A
t
sc
al
e

12
fa
ci
lit
ie
s
co
st
ed

21
9
fa
ci
lit
ie
s
ex
is
tin
g

Ec
on
om

ic
Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

Pe
rs
pe
ct
iv
e

(1
)
N
A

(2
)
$2
8e

$5
0

(3
)
$2
0e

$5
1

(4
)
N
A

(5
)
N
A

(6
)
$2
0

(7
)
$3
8e

$6
2

(8
)
$7
3

(9
)
$5
8

(1
0)

N
A

(1
1)

$3
1e

$6
2

(1
2)

N
A

PM
TC
T
vi
si
t

A
R
T W
38

Ki
ta
jim

a
20
03

Th
ai
la
nd

1.
50

H
IV

cl
in
ic
s
w
ith
in

re
gi
on
al
ho
sp
ita
ls

R
ef
er
ra
l

S
am

e
st
ru
ct
ur
e

Pi
lo
t

2
ho
sp
ita
ls

Fi
na
nc
ia
l

(a
ss
um

ed
)

Fu
ll
co
st
s

Th
ird
-p
ar
ty

pa
ye
r

pe
rs
pe
ct
iv
e

(a
)
$3
54

(b
)
$4
20
.6

(a
)
O
ut
pa
tie
nt

vi
si
t

(b
)
In
pa
tie
nt

vi
si
t

W
39

R
os
en

20
08

S
ou
th

A
fr
ic
a

17
.9
0

(1
)
A
R
T
pa
tie
nt
s

(h
os
pi
ta
l)

(2
)
A
R
T
pa
tie
nt
s

(p
riv
at
e
A
R
T

pr
og
ra
m
m
e)

(3
)
A
R
T
pa
tie
nt
s

(s
ta
nd
-a
lo
ne

H
IV

cl
in
ic
)

(4
)
A
R
T
pa
tie
nt
s

(P
H
C
cl
in
ic
)

O
ne

st
op

S
am

e
st
ru
ct
ur
e

A
t
sc
al
e

4
fa
ci
lit
ie
s
co
st
ed

Ec
on
om

ic
Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

Pe
rs
pe
ct
iv
e

(1
)
$8
31

(2
)
$9
84

(3
)
$1
02
4

(4
)
$1
23
7

Pa
tie
nt

an
nu
al
ly

W
33

B
ik
ill
a

20
09

Et
hi
op
ia

U
nk
no
w
n

H
IV

pa
tie
nt
s

H
IV

cl
in
ic
w
ith
in

di
st
ric
t
ho
sp
ita
l

O
ne

st
op

S
am

e
st
ru
ct
ur
e

A
t
sc
al
e

1
fa
ci
lit
y
co
st
ed

27
2
si
te
s
ex
is
tin
g

Ec
on
om

ic
(a
ss
um

ed
)

Fu
ll
co
st
s

D
is
tr
ic
t
ho
sp
ita
l

pe
rs
pe
ct
iv
e

(a
)
$2
67

(b
)
$3
3

(a
)
Pa
tie
nt

an
nu
al
ly

(o
ut
pa
tie
nt
)

(b
)
Pa
tie
nt

an
nu
al
ly

(in
pa
tie
nt
)

W
40

M
ar
se
ill
e

20
09

U
ga
nd
a

6.
50

H
IV

pa
tie
nt
s

Fa
ci
lit
y-
ba
se
d

ho
m
e
ou
tr
ea
ch

O
ne

st
op

S
am

e
st
ru
ct
ur
e

Pi
lo
t

1
H
B
C
sc
he
m
e

Ec
on
om

ic
(a
ss
um

ed
)

In
cr
em

en
ta
l
co
st
s

H
ea
lth

se
rv
ic
e

pe
rs
pe
ct
iv
e

$6
96

In
cr
em

en
ta
l
D
A
LY

av
er
te
d
ov
er

C
PT

on
ly

W
41

R
en
au
d

20
09

B
ur
un
di

3.
30

A
R
T
pa
tie
nt
s

PH
C
cl
in
ic
fo
r

H
IV

po
si
tiv
e

O
ne

st
op

S
am

e
st
ru
ct
ur
e

Pi
lo
t

1
fa
ci
lit
y

Fi
na
nc
ia
l

(a
ss
um

ed
)

In
cr
em

en
ta
l
co
st
s

H
ea
lth

se
rv
ic
es

pe
rs
pe
ct
iv
e

(a
)
$1
38
9

(b
)
$1
17
7

(c
)
$1
02
0

(d
)
$8
42

(e
)
$8
05

(f
)
$7
83

(a
)
Pa
tie
nt

in
20
03

(b
)
Pa
tie
nt

in
20
04

(c
)
Pa
tie
nt

in
20
05

(d
)
Pa
tie
nt

in
20
06

(e
)
Pa
tie
nt

in
20
07

(f
)
Pa
tie
nt

in
20
08

C
on
tin
ue
d

Sex Transm Infect 2012;88:85e99. doi:10.1136/sextrans-2011-050199 95

National and international issues

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2011-050199 on 8 D

ecem
ber 2011. D

ow
nloaded from

 

http://sti.bmj.com/


Ta
bl
e
3

C
on
tin
ue
d

C
it
at
io
n

A
ut
ho
r

D
at
e

C
ou
nt
ry

H
IV

pr
ev
al
en
ce

Ta
rg
et

po
pu
la
ti
on
/s
et
ti
ng

In
te
gr
at
io
n

de
ta
il

In
te
rv
en
ti
on

sc
al
e

C
os
ti
ng

m
et
ho
ds

U
ni
t
co
st
s
an
d

co
st
-e
ff
ec
ti
ve
ne
ss

U
ni
t

B
ur
un
di

3.
30

A
R
T
pa
tie
nt
s

PH
C
cl
in
ic
fo
r

H
IV

po
si
tiv
e

O
ne

st
op

S
am

e
st
ru
ct
ur
e

Pi
lo
t

1
fa
ci
lit
y

Fi
na
nc
ia
l

(a
ss
um

ed
)

In
cr
em

en
ta
l

co
st
s

H
ea
lth

se
rv
ic
e

pe
rs
pe
ct
iv
e

$2
75

In
cr
em

en
ta
l
D
A
LY

av
er
te
d
ov
er

‘d
o
no
th
in
g’

W
16

B
ra
tt

20
11

Za
m
bi
a

13
.5
0

(1
)
A
rt
hu
r
D
av
is
on

C
hi
ld
re
n’
s
H
os
pi
ta
l

(2
)
N
do
la
C
en
tr
al

H
os
pi
ta
l

(3
)
C
hi
po
ko
ta

M
ay
am

ba
C
lin
ic

(4
)
Ka
bw

e
G
en
er
al
H
os
pi
ta
l

(5
)
M
ah
at
m
a
G
an
dh
i

H
ea
lth

C
en
te
r

(6
)
Ka
sa
nd
a
H
ea
lth

C
en
te
r

(7
)
Ka
bo
m
po

D
is
tr
ic
t

H
os
pi
ta
l

(8
)
S
t.
Ka
le
m
ba

C
lin
ic

(9
)
M
uf
um

bw
a
D
is
tr
ic
t

H
os
pi
ta
l

(1
0)

Ka
w
am

bw
a

D
is
tr
ic
t
H
os
pi
ta
l

(1
1)

M
be
re
sh
i
M
is
si
on

H
os
pi
ta
l

(1
2)

Ka
w
am

bw
a

C
en
tr
al
C
lin
ic

O
ne

st
op

S
am

e
st
ru
ct
ur
e

A
t
sc
al
e

12
fa
ci
lit
ie
s

co
st
ed

21
9
fa
ci
lit
ie
s

ex
is
tin
g

Ec
on
om

ic
Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

Pe
rs
pe
ct
iv
e

(1
)
$3
1

(2
)
$1
8e

$3
0

(3
)
$1
7e

$2
7

(4
)
$2
7e

$3
0

(5
)
$N

A
(6
)
$2
3e

$3
3

(7
)
$3
5e

$3
9

(8
)
N
A

(9
)
$3
9e

$4
3

(1
0)

$3
3e

$3
7

(1
1)

$2
5e

$3
4

(1
2)

N
A

A
R
T
vi
si
t

W
42

B
au
tis
ta

20
03

M
ex
ic
o

0.
30

H
os
pi
ta
ls
an
d
A
ID
S

cl
in
ic
s

N
ot

cl
ea
r

A
t
sc
al
e

11
he
al
th

fa
ci
lit
ie
s

co
st
ed

Fi
na
nc
ia
l

(a
ss
um

ed
)

Fu
ll
co
st
s

Th
ird
-p
ar
ty

pa
ye
r

pe
rs
pe
ct
iv
e

(a
)
$9
97

(b
)
$8
81

(c
)
$1
33
6

(d
)
$4
74
8

(e
)
$3
67
4

(f
)
$3
68
6

(a
)
3
ye
ar
s
pr
e-
A
R
T

(b
)
2
ye
ar
s
pr
e-
A
R
T

(c
)
1
ye
ar

pr
e-
A
R
T

(d
)
1
ye
ar

po
st
-A
R
T

(e
)
2
ye
ar
s
po
st
-A
R
T

(f
)
3
ye
ar
s
po
st
-A
R
T

W
43

C
le
ar
y

20
06

S
ou
th

A
fr
ic
a

18
.1
0

A
R
T
cl
in
ic
s
w
ith
in

PH
C
cl
in
ic
s

N
ot

cl
ea
r

Pi
lo
t

3
A
R
T
cl
in
ic
s

Ec
on
om

ic
Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

Pe
rs
pe
ct
iv
e

(a
)
$2
3.
05

(b
)
$1
1
25
3

(c
)
$1
17
5

(d
)
$1
31
4

(a
)
C
lin
ic
vi
si
t

(b
)
Pa
tie
nt

lif
et
im
e

(c
)
Li
fe

ye
ar

ga
in
ed

ov
er

do
-n
ot
hi
ng

(d
)
Q
A
LY

ga
in
ed

ov
er

do
-n
ot
hi
ng

W
44

Q
ue
nt
in

20
08

R
w
an
da

2.
90

PH
C
cl
in
ic
s

N
ot

cl
ea
r

M
od
el

N
at
io
na
l

Fi
na
nc
ia
l

Fu
ll
co
st
s

Th
ird
-p
ar
ty

pa
ye
r

pe
rs
pe
ct
iv
e

$5
54
.1
0

$1
00
.3
0

(a
)
A
R
T
pa
tie
nt

pe
r
ye
ar

(b
)
N
on
-A
R
T
pa
tie
nt

pe
r
ye
ar

W
45

B
ab
ig
um

ira
20
09

U
ga
nd
a

6.
50

(1
)
U
ns
pe
ci
fie
d

m
ob
ile

cl
in
ic
ca
re

(2
)
U
ns
pe
ci
fie
d
H
B
C

(3
)
Fa
ci
lit
y-
ba
se
d
ca
re

N
ot

cl
ea
r

M
od
el

S
ca
le
no
t
cl
ea
r

Fi
na
nc
ia
l

Fu
ll
co
st
s

H
ea
lth

se
rv
ic
es

pe
rs
pe
ct
iv
e

(1
)
$4
94
8

(2
)
$7
27
7

(3
)
$3
32
3

Pa
tie
nt

an
nu
al
ly

A
ll
co
st
s
ad
ju
st
ed

to
20
10

U
S
D
.

A
N
C
,
an
te
na
ta
l
ca
re
;
A
R
T,

an
tir
et
ro
vi
ra
l
th
er
ap
y;

C
T,

co
un
se
lli
ng

an
d
te
st
in
g;

D
A
LY
,
di
sa
bi
lit
y-
ad
ju
st
ed

lif
e
ye
ar
;
H
B
C
,
ho
m
e-
ba
se
d
ca
re
;
PH

C
,
pr
im
ar
y
he
al
th
ca
re
;
PM

TC
T,

pr
ev
en
tio
n
of

m
ot
he
r-
to
-c
hi
ld

tr
an
sm

is
si
on
;
S
TI
,
se
xu
al
ly
tr
an
sm

itt
ed

in
fe
ct
io
n;

TB
,

tu
be
rc
ul
os
is
;
C
PT
,
co
tr
im
ox
az
ol
e
pr
ev
en
tiv
e
th
er
ap
y.

96 Sex Transm Infect 2012;88:85e99. doi:10.1136/sextrans-2011-050199

National and international issues

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2011-050199 on 8 D

ecem
ber 2011. D

ow
nloaded from

 

http://sti.bmj.com/


services to those with TB, and making FP services available to
HIV-positive clients. There are number of studies that demon-
strate the cost-effectiveness and cost savings of these service
packages, strongly supporting further scale-up from an
economic perspective. However, the cost-effectiveness of these
integrated services has generally been demonstrated through
models or at the pilot level, and in some areas, there is little
empirical evidence to demonstrate efficiency at scale in different
contexts. Additionally, none of the studies compare the relative
efficiency of different models of delivery, such as one-stop versus
structured referrals. None of the studies found examine whether
the provision of these services may also result reductions in the
unit costs of services through economies of scale or scope, and
only a few examine reductions in costs to the patient. The
exclusion of these factors is likely to result in an underestima-
tion of the cost-effectiveness of these integrated services.

The integration of both CT and HIV care and treatment into
general health services is feasible, and in the case of CT, the
evidence consistently demonstrates that integrated CT services
are likely to improve technical efficiency. It should be noted,

however, that economic concerns may need to be weighed
against issues such as stigma and confidentiality. Where
reported, lower CTcosts were primarily driven by the improved
use of human resources. This suggests that the expansion of CT
through existing services may place less of a burden on scarce
human resources for health than expansion through stand-alone
facilities (although any expansion may still require additional
resourcing of staff).
Although there were several studies demonstrating the costs

and feasibility of integrated HIV care and treatment, there were
no high-quality studies comparing the costs of integrated
services with those of stand-alone alternatives. The one study
that compared costs across integrated and non-integrated sites
was of an insufficient sample size. Due to the variety in services
examined and methods used to measure costs, it was also hard
to examine whether the costs of integrated HIV care and
treatment are higher or lower than those found in other studies
costing stand-alone services. Therefore, at present, no firm
conclusions can be drawn on the economic benefits of inte-
grating HIV care and treatment.

Table 4 FP studies

Citation Author Date Country HIV prevalence Integration detail Costing methods
Cost savings and
cost-effectiveness Unit

W46 Halperin 2009 (1) 14 high-prevalence
countries (subset)
(2) 139 countries

Varies National model
Service details
not clear

Costing methods
not clear
Health services
perspective

(1) (a) $562
(b) $371
(c) $63

(2) (a) $714
(b) $384
(c) $65

(a) Infant infection averted by
perinatal prevention
(b) Infant infection averted by
pregnancy averted
(c) Unintended pregnancy
prevented to HIV positive

W47 Reynolds 2008 (1) Botswana
(2) Mozambique
(3) Namibia
(4) South Africa
(5) Zambia
(6) Ethiopia
(7) Kenya
(8) Rwanda
(9) Tanzania
(10) Uganda
(11) Cote d’Ivorie
(12) Nigeria
(13) Guyana
(14) Haiti
(15) Vietnam

(1) 24.1
(2) 16.1
(3) 19.6
(4) 18.8
(5) 17.0
(6) 1.4
(7) 6.1
(8) 3.1
(9) 6.5
(10) 6.7
(11) 4.7
(12) 3.9
(13) 2.4
(14) 2.2
(15) 0.5

National model
Service details
not clear

Costing methods
not clear
Health services
perspective

(1) $425 695
(2) $1 294 921
(3) $307 759
(4) $9 036 245
(5) $2 527 589
(6) $1 984 179
(7) $2 890 267
(8) $427 605
(9) $1 659 623
(10) $2 701 425
(11) $592 230
(12) $2 119 550
(13) NA
(14) $221 298
(15) $76 562

Saved over current practice
in the first year

W48 Stover 2003 14 PEPFAR countries Varies National model
One stop
Same structure

Financial (assumed)
Incremental costs
Health services
perspective (assumed)

(a) $1383
(b) $2767
(c) $702
(d) $383
(e) $138
(f) $2767

(a) Child HIV infection averted
by PMTCT only
(b) Child death averted by
PMTCT only
(c) Unintended HIV-positive
birth averted by PMTCT+FP
(d) Child death averted by
PMTCT+FP
(e) Unintended orphaned child
averted by PMTCT+FP
(f) Mother’s life saved by
PMTCT+FP

W49 Stover 2006 (1) Botswana
(2) Cote d’Ivorie
(3) Ethiopia
(4) Guyana
(5) Haiti
(6) Kenya
(7) Mozambique
(8) Namibia
(9) Nigeria
(10) Rwanda
(11) South Africa
(12) Tanzania
(13) Uganda
(14) Zambia

(1) 25.3
(2) 4.4
(3) Unknown
(4) 1.1
(5) 2.1
(6) 6.6
(7) 11.3
(8) 15
(9) 3.6
(10) 3
(11) 18.1
(12) 6
(13) 6.3
(14) 13.8

National model
Service details
not clear

Costing methods
not clear
Health services
perspective (assumed)

(1) $7 300 000
(2) $3 400 000
(3) $3 600 000
(4) $48 000
(5) $4 900 000
(6) $4 400 000
(7) $2 400 000
(8) $1 100 000
(9) $3 700 000
(10) $1 500 000
(11) $14 000 000
(12) $1 000 000
(13) $18 000 000
(14) $2 900 000

Annual net savings

All costs adjusted to 2010 USD.
FP, family planning; PMTCT, prevention of mother-to-child transmission.
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Broadly, we found that the evidence base is weak on assessing
any technical efficiency gains from integration, assessing any
efficiency impact beyond the service delivery level and assessing
any gains from the patient perspective (box 1). Furthermore, the
evidence found provides little insight into the most efficient
model to employ in different contexts. None of the studies
found used traditional econometric methods to estimate econ-
omies of scale or scope; where other methods were used, such as
before and after comparisons, study quality tended to be poor.
This is likely to reflect the fact that these methods require large
sample sizes, and there is a scarcity of HIV service cost data from
low- and middle-income countries. The application of data
envelopment analysis, a non-parametric technique for evaluating
efficiency, is beginning to be used in other sectors and could
provide a solution where sample sizes are small. Even where
broad analytical techniques are available, integration is complex
and challenging to represent in quantitative terms. It can be best
described as a continuum, progressing from linkages and service
co-ordination to full integration of resources and services.21 25

New techniques, such as developing indices for integration, may
provide a way forward. A recent study21 developed a scale of
integration to enable cross-country comparisons of performance.
Likewise, work is in progress on the Integra Initiativeii to develop
an index of integration. However, to date, no studies have yet
explored how these scales and indices relate to cost.
This review paper has several limitations. This review only

includes accessible published and grey literature and is not
necessarily an accurate representation of the full range of cost
data available from HIV programmes. Moreover, we were not
able to account for the potential impact of political or economic
context on study findings. Finally, there was a lack of consis-
tency in cost and efficiency measures (and description of
methods) across different studies, again limiting the extent that
we were able to interpret and validate study results.
Our results broadly support current recommendations in

international policy for integration in HIV services. Studies
evaluating WHO collaborative TB/HIV treatment guidelines
and ‘Three I’s’ strategyW30 to reduce the impact of TB on those
living with HIV found these interventions to be cost-effective
and potentially cost saving. Studies evaluating integration of CT
largely support the current WHO policy to expand provider-
initiated CT for HIV in PHC settings.W53 Finally, although there
is little empirical evidence available, strong modelling evidence
indicates that the steps already taken by a number of countries
to integrate FP into services for HIV-positive individuals are
likely to be economically beneficial.
Given the significant policy interest in scaling up integration,

research on how to implement and expand integrated services is
now required. In particular, there is an urgent need to assess the
potential for efficiency gains from integrating HIV treatment
and care into general health services, requiring large-scale costing
studies. There is also almost nothing known about the impact of
integration on service provision and efficiency for populations at
higher risk of exposure to HIV, a key concern in concentrated
epidemic settings. Moreover, for areas where cost-effectiveness is
established, we recommend further operational and country-
level research to support programme and facility managers. This
should focus on identifying which models of integration are
most appropriate in different settings, balancing efficiency with
other service delivery objectives. Researchers should be
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challenged not just to assess the extent of gains to be made but
also investigate the implications of different models in different
settings. Research is also required on the most effective ways for
programme managers to implement and promote integration at
the facility level. Unfortunately, there is currently insufficient
evidence to draw any lessons on the most efficient process of
integration, although there are some promising examples of
research in this area.W28 Finally, none of the studies reviewed
included efficiency gains at the systems and few at the patient
level. The potential in this area may be significant (box 1); it is
therefore highly recommended that future studies include these
aspects in their assessment of integration.

In summary, given the existing evidence that largely supports
HIV integration from a public health and clinical perspective, the
findings of this review support further efforts to integrate.
However, significant evidence gaps remain. Unfortunately, few of
the studies found adequately address the central questions
currently concerning many programme managers at this moment
in time: not whether to integrate, but when to, how to and which
model is most efficient in which setting? Investment in country-
based operational research and larger costing studies across
a variety of settings is therefore urgently required to support
future development of policy and programming in this area.
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Key messages

< The evidence to date largely supports current global policy
and further efforts to integrate.

< A number of integrated HIV services have been shown to be
cost-effective, though little is known about the comparative
efficiency of differing integration models.

< Evidence gaps remain on economic impact of integration for
HIV care and treatment and services for populations at higher
risk of HIV exposure.

< Further research is necessary to identify efficiency gains from
integration beyond the service level and economic gains to
HIV service users.
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WEB APPENDIX 

FIGURE W1: STUDY SELECTION PROCESS 

 

 

Box W1: Database Search Strategy 
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((((AIDS[sb])) OR ("Acquired Immunodeficiency Syndrome"[Mesh] OR "HIV"[Mesh])) AND ("Costs and Cost 
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linkages OR coordinated OR coordination OR coordinate OR vertical OR scope OR synergies[Title/Abstract])”  
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"Tuberculosis"[Majr])) AND ("Costs and Cost Analysis"[Mesh]” 

Eldis / Global Health / Econlit Search: 
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