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Objective To explore how the scale of a project affects both the total costs and average costs of HIV prevention in India.
Methods Economic cost data and measures of scale (coverage and service volume indicators for number of cases of sexually
transmitted infections (STIs) referred, number of STls treated, condoms distributed and contacts made with target groups) were
collected from 17 interventions run by nongovernmental organizations aimed at commercial sex workers in southern India. Non-
parametric methods and regression analyses were used to look at the relationship between total costs, unit costs and scale.
Findings Coverage varied from 250 to 2008 sex workers. Annual costs ranged from US$ 11 274 to US$ 52 793. The median cost per
sex worker reached was US$ 19.21 (range = US$ 10.00-51.00). The scale variables explain more than 50% of the variation in unit
costs for all of the unit cost measures except cost per contact. Total costs and unit costs have non-linear relationships to scale.
Conclusion Average costs vary with the scale of the project. Estimates of resource requirements based on a constant average cost
could underestimate or overestimate total costs. The results highlight the importance of improving scale-specific cost information
for planning.
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Introduction
UNAIDS has highlighted the urgent need to scale-up preven-

tion programmes as global funding for treatment and care
for people living with AIDS increases. The understanding of
the resource requirements needed to expand these activities
has improved at the global level as a result of costings made
by UNAIDS and the Commission on Macroeconomics and
Health (1-3). However, these estimates still lack standardized
datasets on cost structures for particular interventions at dif-
ferent scales of activity and in different environments. Improv-
ing the understanding of resource requirements is critical to
identifying the cost implications of efforts to expand ongoing
prevention services included in the work of the Global Fund
to Fight AIDS, Tuberculosis and Malaria; the World Bank’s
Multi-Country HIV/AIDS Program for Africa; and the World
Health Organization’s 3 by 5 initiative.
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Economic theory hypothesizes that as scale increases,
total costs increase at a changing rate, giving rise to the classic
U-shaped average cost curve. This curve results from certain
inputs varying with the level of output (such as the cost of
condoms or drugs) and, in the short run, other costs remain-
ing fixed (such as overheads and building costs). As the scale
increases, fixed costs are shared over an increasing number of
outputs until they reach the limit of their capacity. This sharing
of fixed costs leads to non-linearities in the relationship be-
tween total costs and scale. Evidence from other health services
supports the theory of non-linearities and suggests that costs
vary with scale as well as with a number of other contextual,
organizational and intervention-specific factors (4-12).

In India, where an estimated 5.1 million people are liv-
ing with HIV or AIDS (13), the National AIDS Control Pro-
gramme, under the direction of the National AIDS Control
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Organization, has contracted with nongovernmental organiza-
tions (NGOs) to target HIV prevention towards higher-risk
groups (14-17, and National AIDS Control Organization,
unpublished guidelines, 2000). Data on the costs of these ini-
tiatives are scarce (18, and D Wilson. Review of the Healthy
Highways Project, unpublished report, 1999; V Gonzales et
al. Midterm evaluation of West Bengal Sexual Health Project,
unpublished report, 1999); there is little information to draw
on from elsewhere (4, 19, 20); and there is limited evidence on
how total costs change as activities expand (21).

In analysing the costs of 17 HIV-prevention interven-
tions targeted at commercial sex workers in southern India,
this paper explores how scale affects site-specific total costs and
average costs of HIV prevention. It is the first paper to present
cost data collected from multiple sites for a single HIV-preven-
tion intervention. The analysis addresses previous problems of
methodological and definitional differences and variations in
input valuation, which researchers often face when using cost
information from different studies (4, 20, 22), by using a stan-
dardized method across the sites. It is therefore able to explore
how costs vary with scale.

Methods

Sample selection

A case-study approach was used to enable in-depth insights
as well as collection of full economic costs. Seventeen NGOs
were selected from the 259 targeted interventions identified in
a census survey of interventions in Andhra Pradesh and Tamil
Nadu (Table 1, available only on the web at http://www.who.
int/bulletin). Both states had contracted with NGOs on a large
scale (i.e., for more than 50 interventions). Interventions were
purposively sampled according to their capacity, the funding
agency, their geographical location, experience in implement-
ing HIV interventions and willingness to participate. Only
interventions aimed at commercial sex workers were selected
in order to control for differences in intervention activities,
epidemiology and target populations. Similarities in interven-
tion design were further ensured by the National AIDS Control
Organization’s prescription of key components: information
and education on behavioural change, condom distribution,
peer education, management of sexually transmitted infections
(STTs), and creating an enabling environment for the inter-
vention (23, 24, and National AIDS Control Organization,
unpublished guidelines, 2000).

Data collection

Economic data on providers’ costs were collected for the fi-
nancial year 2001-2002; data included information on costs
incurred at the intervention-level and funding-agency level.
Economic costs include all inputs involved in the intervention
and value them at their opportunity cost (including inputs that
are donated or subsidized). This provides a standardized method
for data collection, enabling valid cost comparisons across the
interventions. The ingredients approach to costing was used
as far as possible (see, for example, (5)).

Measuring scale

Scale is defined from an economic perspective — that is, it is
the extent or level of activity at which an intervention is op-
erating (25, 26). Coverage, which is measured by the number
of people reached, reflects scale as defined by national policy.
Another six indicators reflect different aspects of the volume of

748

Lorna Guinness et al.

services delivered: number of commercial sex workers referred
for STTI treatment, number of STTs treated, number of condoms
distributed, number of first contacts made with members of
the target group, total number of contacts made with mem-
bers of the target group and total number of contacts with the
members of the community. All scale measures were obtained
from NGO’s routine monitoring systems.

Input identification

Inputs were identified by reviewing project documentation, by
interviewing project personnel and by ascertaining local market
prices (Appendix 1, available only on the web at heep://www.
who.int/bulletin). They were classified as fixed or variable, ac-
cording to standard economic definitions (5). Where quantities
were not available, expenditures were used to represent input
levels. Because methods of STI management varied, this was
considered an input category in itself. Funding agency-level
inputs were allocated to the interventions using direct alloca-
tion methods (27).

Cost valuation

All costs were valued at local market prices. Peer educators’ time
and costs were ascertained through a simple bidding game that
generated values which were then validated in interviews with
outreach staff. Condoms distributed free of charge were valued
at the price of the lowest cost alternative in the market — that
is, a subsidized socially marketed condom. Because there were

Table 3. Characteristics of 17 HIV-prevention interventions
run by selected nongovernmental organizations (NGOs) and
targeted at sex workers, Tamil Nadu and Andhra Pradesh,
India. Values are numbers (%), unless otherwise indicated

Characteristics of the interventions® Distribution
Intervention design
STI treatment
Referral 15 (88)
NGO's own clinic 2(12)
Context
Tamil Nadu 8 (47)
Andhra Pradesh 9 (53)
Median % (range) literacy 73 (59-85)
Median (range) length of time project 6 (3-13)
under way (years)
Capacity
Certified to receive foreign funds
No certificate 3(17.6)
Certified 14 (82.4)
Median No. (range) of staff working 39.3 (4.9-95.3)
on HIV (n= 16)

Median (range) annual expenditure 51.6 (5.3—1088.3)

(US$ '000) (n=14)

Financing
Funding agency
A 9(52.9)
B 2(11.8)
C 2(11.8)
D 4 (23.5)

Median (range) HIV project budget

(US$ '000) (n = 15) 15.5 (4.8-27.2)

2 n =17 unless otherwise specified.
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no data on revenues, the net cost of condom sales (i.e., the
cost of condom procurement minus revenue from sales) was
assumed to be 0. Annualized economic costs were calculated
using a standard discount rate of 3% (see, for example, (27)).
Capital items were assumed to have a life of between 3 and
10 years, depending on the item. All costs were converted
to constant 2002-03 Indian rupees, using the GDP (Gross
Domestic Product) deflator, and then converted to US dollars
(US$ 1.00 = 42 rupees) (28).

Analysis

Scale, total costs, cost structures and unit costs (total costs
divided by a scale variable) were compared across the interven-
tions. Due to the small sample size, non-parametric methods
were used to look at the relationship between scale and the
two cost variables: total costs and unit costs. The cost variables
were regressed on scale, comparing linear and quadratic equa-
tion forms.

Non-parametric methods were also used to look at
whether scale, total costs and unit costs are affected by fac-
tors including the state where the intervention took place,
the funding agency, the method of STT management, district
literacy levels, length of time the project has been under way,
the intervention’s budget and the NGO’s capacity. Two tests
were used: the median test for categorical explanatory variables
(reported as Pearson’s %2) and Spearman’s rank—order correla-
tion coefficient (r,) test for independence of samples for the
continuous explanatory variables (see, for example, (29)). The
null hypothesis for each test was that there was no relationship
between scale variables or cost variables and the explanatory
variable.
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Sensitivity analysis

Due to the retrospective nature of the study, several constraints
were faced in data collection: some data were missing; there
were inaccuracies in the data; and sometimes prices had to be
used in place of cost. One-way sensitivity analysis was used to
account for these limitations by manually changing values in
the costing spreadsheets (Table 2, available at http://www.who.
int/bulletin) and generating ranges of total costs and unit costs
for each intervention. The non-parametric tests and regressions
were then run again to explore whether relationships still held
when extreme values were used.

Findings

NGO characteristics

Characteristics of the selected NGOs are described in Table 3.
Of the sample, 8 were in Tamil Nadu and 9 were in Andhra
Pradesh. Four different funding agencies were represented in
the sample. District literacy rates ranged from 60% to 85%.
The NGOs total annual expenditures ranged from US$ 5324
to US$ 1.1 million, with the proportion of staff working on
HIV representing between 5% and 95% of all staff. Three
NGOs were not certified to receive foreign funds. The length
of time the intervention had been under way varied from 3
to 13 years. Two of the interventions provided STT services at
their own clinics; 12 NGOs referred people for treatment but
subsidized their treatment; and 3 made referrals only.

Total costs and cost profiles
Total costs and their breakdown are described in Table 4. The
median total costwas US$ 19 958 (range = US$ 11 274-52793).

Table 4. Total costs and cost profiles of 17 HIV-prevention interventions run by selected nongovernmental organizations (NGOs)
and targeted at sex workers, Tamil Nadu and Andhra Pradesh, India®

Cost category Costs (US$ '000)°
Median Minimum Maximum

Fixed personnel 3.63  (15.7) 1.08  (6.5) 8.27 (22.6)
Training 0.12  (0.6) 0 1.70  (3.2)
Monitoring 0.55 (1.9 0.03 (0.2 092 (3.6)
Building and office costs 257  (12.7) 0.46 (3.6 5.29 (26.1)
Vehicles 0.07 (0.4) 0 (0 2.37  (10.4)

Total fixed 6.80  (34.1) 1.71 (13.5) 16.10  (40.6)
Variable personnel 462  (19.7) 1.28  (10.4) 6.49 (28.9)
Peer educators 216 (9.9) 034 (1.2 12.83  (34.9)
Information, education and communication materials 038 (1.3 0.01 0.1 221 (12.8)
ST| treatment? 0.71 (3.3) 0 (0) 233 (10.7)
Condoms 0.85 (3.8) 0.01 (0.1) 7.37 (18.8)
Meetings 0.72 (3.5 0.08  (0.4) 232 (8.8)
Transport 136 (4.6) 0.15  (1.2) 2.45  (9.3)
Other 0.40  (1.3) 0 (0) 1.62  (5.3)

Total variable 10.88  (53.2) 448  (39.7) 34.19 (70.7)

Total NGO 17.04  (88.5) 6.78  (60.1) 50.28  (95.3)

Agency 2.51 (11.5) 1.53  (4.7) 450 (39.9)

Total 19.96  (100.0) 11.27  (100.0) 52.79  (100.0)

? The minimum number of commercial sex workers reached by an intervention was 250; the median was 1047; the maximum was 2008.

® Costs are in 2002—03 prices.

¢ Values in parentheses are the median, minimum and maximum values for the percentages of total costs in each cost category.

d STI = sexually transmitted infection.
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Table 5. Coverage, volume per commercial sex worker reached and non-parametric tests for factors influencing scale variables
for the 17 HIV-prevention interventions run by selected nongovernmental organizations (NGOs) and targeted at commercial

sex workers, Tamil Nadu and Andhra Pradesh, India

Intervention characteristic Unit® Sample Relationship with
size coverage (Spearman’s r,)°
Sex workers reached by the intervention (n = 17) 1047 (250-2008) 17 1.000
People referred to health-care providers by the project 0.37°(0.09-2.20) 17 0.3235
for consultation on STI (n = 17)
People treated for STls by the project or as a result 0.324(0.11-0.71) 14 0.6205¢
of the project’s referrals or subsidies (n = 15)
Condoms distributed for free and through NGO sales (n = 17) 101.10 (11.41-1001) 17 0.2304
First-time project contacts with members of the target group (n = 14) 0.71%(0.20-1.49) 15 0.4500f
Contacts with members of the target group (first and repeat) (n = 11) 3.43%(1.68-9.22) 1 0.2091
Contacts with members of the target group plus contacts 3.83%(2.30-10.19) 11 0.3455
with the broader community (first and repeat) (n = 11)
Budget 17 0.7527¢
Project age 17 0.2034
NGO expenditure 14 0.0549
HIV staff share 16 0.1321
Literacy 17 -0.5817¢
Pearson’s %2
State 17 1.8862
Funding agency 17 4.9554¢
Certified to receive foreign funds 17 0.1365
STl service provision 17 0.0048

¢ Values in this column are median (range).

® Values in this column measure the strength of the relationship between the variables: the closer r, is to + /-1.0, the stronger the relationship between the two
continuous variables; the higher the absolute value of %2, the stronger the correlation between the continuous and the categorical variables.

< STI = sexually transmitted infection.
¢ Value is per person reached.

¢ P<0.05.

f P<0.01

The levels at which costs are incurred and the cost profiles also
vary. The median value of the proportion of costs incurred at
the agency level (11.5%) hides a wide variation across NGOs,
from 5% to 39.9%.

Variable costs range from 40% to 71% of total costs, with
a median value of 53.2%. Personnel (staff time) costs are the
largest portion of variable costs and range from 10% to 29%.
On average the cost of peer education is the next largest part
of variable costs (9.9%). The cost of peer educators also has
the largest variation in relative contribution to the interven-
tion. Although peer educators could be a substitute for or a
complement to staff, no relationship, on average, is observed
between the cost of peer educators and staff costs (7, = 0.1368;
probability t < 1 = 0.6764).

The cost of STI treatment appears to vary with the
different methods of management; the proportion of costs
attributable to STT treatment was highest at the two sites that
provided clinic services. This relationship is not significant
(Pearson’s %2 = 1.6410; probability t < 1 = 0.2) indicating that
other factors influence this part of the cost ratio, e.g. the share
of peer-educator costs is low where the share of STI treatment
costs is high. There is a wide variation in the relative costs of
condoms, from 0.1% to 19% of total costs.

Profiles of fixed costs also show variability, ranging from
13.5% to 41% of total costs. Personnel and building costs
(including rent and maintenance and all expenses associated
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with running an office) are the most important fixed costs,
with median values of 16% and 129%, respectively. Although
training costs appear to be low, the majority of these costs are
incurred at the agency level, comprising between 6% and 28%
of agency costs.

Scale of the interventions

In terms of coverage, interventions reached from 250 to 2008
commercial sex workers (Table 5), and non-parametric tests
show that there are significant relationships between coverage
and funding agency, budget (positive) and literacy rate (nega-
tive). Because coverage levels vary across the interventions,
comparisons of service volume were made by first dividing the
volume descriptors by coverage, thus revealing large variations
in service volume. Although a relationship between volume
and coverage was expected, no significant relationship was
observed, except in the case of number of STIs treated.

Average costs of the interventions

Unit costs of the intervention are described in Table 6. The
cost per person reached ranges from US$ 9.86 to US$ 50.70.
The median value is US$ 19.20. Variation is also evident in
the cost per unit of volume of services, e.g. the median cost
per STI treated is US$ 62.50 (range = US$ 13.90-141.20) and
the cost per first contact with the target group is US$ 26.30
(range = US$ 13.88-59.80).

Bulletin of the World Health Organization | October 2005, 83 (10)
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Table 6. Relationship between total costs, unit costs and scale for 17 HIV-prevention interventions run by selected
nongovernmental organizations (NGOs) and targeted at commercial sex workers, Tamil Nadu and Andhra Pradesh, India

Measure of scale

Total costs®

Coverage (n=17) 0.7990¢
Sexually transmitted infections referred (n = 17) 0.4828°
Sexually transmitted infections treated (n = 14) 0.5017¢
Condoms distributed (n = 17) 0.4804°
First contacts with target group (n = 15) 0.4500°
All contacts with target group (n= 11) 0.4273

All contacts (n = 11) 0.5545"

Median total cost (range) in US$ ‘000s

Unit costs (US$ ‘000)"

Median (range) Spearman'’s rho (r:)
19.21 (9.86-50.70) -0.5221°
49.82 (16.47-167.48) -0.8750°
62.49 (13.91-141.19) -0.7987¢

0.22 (0.05-1.28) -0.9216¢
26.29 (13.88-59.81) -0.7964¢
4,97 (1.74-11.27) -0.7182°
4.68 (1.57-8.46) -0.5000

19.96 (11.27-52.79)

2 Values in this column measure the strength of the relationship between unit cost and the respective unit of scale: the closer r; is to + /-1.0, the stronger the

relationship between the two continuous variables.
® Values are constant 2002—03 prices.
¢ P<0.05.
¢ P<0.01

Analysis of cost variation

Total cost had statistically significant and positive relationships
with both coverage and all but one of the indicators of volume
(all contacts with the target group) (Table 6). Fig. 1 shows how
total costs increase with coverage and suggests that total costs
do not increase linearly. The quadratic model has a higher R?
(measure of “goodness of fit” of the regression) than the linear
form, supporting the hypothesis. The quadratic relationship
between total costs and scale also applies to the volume in-
dicators except condoms distributed, all contacts with target
groups and all contacts. The regressions imply that there is a
positive linear relationship between condoms and total costs.
However, neither the linear model nor the quadratic model is
a good fit for the relationships between the contact variables
(F is not significant and R? < 0.1).

The null hypothesis (that there is no relationship be-
tween unit cost and measures of scale) can also be rejected.
The results of the non-parametric tests of cost per unit of scale
against the respective scale unit are all negative and, with the

exception of all contacts, statistically significant (Table 6).
The scale variables explain more than 70% of the variation
in unit costs for all measures of unit costs except cost per sex
worker reached and cost per contact. The influence of the fac-
tors, described in Table 3, on unit costs was also tested using
non-parametric methods (see Appendix 2 and Appendix 3,
available only on the web at http://www.who.int/bulletin). We
could not reject the null hypothesis of no relationship except
for a negative relationship between budget and the cost per
condom distributed, a positive relationship between the length
of time the project had been under way and the cost per sex
worker referred for STT treatment or the cost per STT treated,
a positive relationship between the price of field workers and
the cost per contact, and a positive relationship between the
price of peer educators and the cost per STT referred.

The regressions of unit costs against scale suggested non-
linear relationships except in the case of all contacts (Fig. 2).
In looking at the fitted regression line of cost per sex worker
reached against coverage, we observed a fitted line resembling

Fig. 1. Regression: a) Linear and b) quadratic forms of total costs against scale of HIV-prevention interventions targeted at
commercial sex workers (CSWs). (Values are for 2002—03 prices; additional statistical information is available at the following

URL: http://www.who.int/bulletin)
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Fig. 2. Fitted regression: a) Linear and b) quadratic forms of costs per unit of scale for the HIV-prevention interventions targeted
at commercial sex workers (CSWs). (Values are 2002—03 prices; additional statistical information is available at the following

URL: http://www.who.int/bulletin)
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a classic U-shaped average cost curve in which there is a cost-
minimizing level of coverage in the range of 1000-1700 sex
workers reached.

The sensitivity analysis generated ranges for the total costs
between 10% and 40% of the value in the original analysis.
Similarly, the range of unit costs was between 10% and 43% of
the original values. The best-fit regression models for cost per
person reached (Fig. 3) and cost per measure of volume held
when they were run again with these extreme values.

Discussion

The cost analysis of targeted HIV-prevention interventions pre-
sented here explores how costs vary across similar interventions,
with a particular focus on how costs vary according to the scale
of the intervention. Differences were found in the scale, total
costs, cost structures and average costs. Both total costs and
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average costs were found to have significant relationships with
the scale variables. These relationships were not linear. Despite
the large contribution of variable costs to the cost structure,
average costs vary with scale: a point where average costs begin
to rise is reached at relatively low levels of coverage.

This analysis is limited by being retrospective and by its
use of routine monitoring systems not specifically designed for
cost analyses. In some cases, inputs and values to the project
were estimated based on interviews rather than records. Out-
puts were taken from routine monitoring systems, and these
can be subject to errors. Financial data were used as a proxy
for the economic costs of transport and monitoring owing to a
lack of records. The small sample, compounded by the diversity
in the organizations’ characteristics, limits our ability to allow
confident inference from the non-parametric and regression
analyses. Therefore, interpretations of the results should be
made with caution. In addition, it is not possible to determine

Fig. 3. Sensitivity analysis plots of quadratic relationship between coverage of commercial sex workers (CSWs) and a) total costs
and b) cost per person reached. (Additional statistical information is available at the following URL: http://www.who.int/bulletin)
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the strength of the relationships of scale with the other dimen-
sions because multivariate analysis would be required. In spite
of these problems, the one-way sensitivity analysis showed the
results to be quite robust. Although there may also be bias
resulting from the necessary sampling criteria of “agreement to
participate”, the direction of this bias is ambiguous, i.e. those
agreeing to participate are likely to be better at reporting and
this may or may not imply that the sample has average costs
that are consistently lower or higher.

Variations in scale may arise from the length of time the
intervention has been under way, the “reachability” and size
of the target group as well as the targets set by the contracting
agent. Coverage varied according to the funding agency and
the budget. Because annual budgets depend on achievements
made during the previous year and, at the time of the study,
there was limited information on the size of the target popula-
tions, it is likely that coverage reflects the ability to negotiate
targets rather than the actual size of the population. This may
also apply to differences in volume with respect to coverage: for
one funding agency, STT targets and budgets were set according
to the agreed coverage of targets. However, these measures also
confirm the degree of variation in technical efficiency (cost per
unit of output) across apparently similar interventions.

As with scale, total costs are likely to be driven by budgets
and targets set by the organizations. Further analysis finds that
of the factors shown in Table 3, only “funding agency” had a
significant relationship with total cost (Pearson’s %2 = 13.4321;
probability t < 1 = 0.004). A wide range of factors has also been
found to influence average costs including scale, intervention
design, context, capacity, project age, inefficiencies and prices
(5-8,10-12, 19, 30-33). In order to facilitate the comparisons
between costs and scale of operation, the sampling procedure
controls for epidemiology, intervention design and context as
far as possible. Inevitably, as the sample is taken from an active
programme, these factors vary across the interventions. For
example, two of the 17 interventions provided STT services
within their own clinics. Other interventions referred people
for treatment and, except for three interventions, provided a
subsidy to the provider. Although this may limit the compa-
rability of the interventions, it reflects the reality of scaling-up
in which there will always be variation in the design of the
intervention.

The context of the interventions also varied. The inter-
ventions examined took place in two different states and were
funded by four different organizations. Despite these differ-
ences, the analysis found that these contextual factors and
intervention characteristics had no influence on unit costs (see
Appendix 2 and Appendix 3) nor did the non-parametric tests
allow us to reject the hypothesis that there is no relationship
between prices and average costs (Appendix 3). It was not pos-
sible to identify inefficiencies associated with different levels
of performance in quantifiable form.

The analysis confirms that scale is a key factor in in-
fluencing the unit cost, resulting in a U-shaped average cost
curve. Due to the limitations of the data, the cost function
is not derived from a production function but is descriptive.
This makes it more difficult to identify the causes of change
in average cost and to explain the relationship between costs
and scale. Appendix 4 (available only on the web at htep://
www.who.int/bulletin) looks at the relationship between cost
structure and coverage. Appendix 4 shows that the percentage
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Fig. 4. Relationship between cost structure and coverage of
the interventions
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of costs spent at the funding agency-level falls as coverage
increases, but no other trends are discernable, emphasizing
the context-specific nature of costs and the need for further
research into the economics of the design and implementation
of HIV prevention services.

The changing nature of the average cost has important
implications for planning the resources needed for scaling-up
interventions. Contrary to expectations that the high propor-
tion of variable costs would lead to constant average costs and
the resource estimation techniques that assume this, average
costs fall and then rise again as coverage increases. Estimates of
resource requirements that are based on a constant average cost
would therefore significantly underestimate or overestimate the
total costs. The results of this study, derived from a unique set
of data on the costs of HIV prevention services across multiple
sites, highlight the importance of using scale-specific cost infor-
mation in order to identify the optimal size of an intervention
and to improve estimates of resource requirements. H
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Résumé

Colits des interventions visant a prévenir la transmission du VIH chez les travailleurs du sexe indiens :

influence de I'échelle du projet

Objectif Etudier I'impact de I"échelle d'un projet sur les colits
totaux et moyens de la prévention de la transmission du VIH en
Inde.

Méthodes Pour 17 interventions gérées par des organisations non
gouvernementales et visant les professionnels du sexe du sud de
I'Inde, on a recueilli des données relatives aux colits et des mesures
de I'échelle du projet [couverture et indicateurs du volume de
services correspondant aux nombres de cas d'infections sexuellement
transmissibles (IST) adressés, d'IST traitées, de préservatifs distribués
et de contacts noués avec les groupes cibles]. La relation entre codts
totaux, colts unitaires et échelle du projet a été analysée par des
méthodes non paramétriques et des analyses par régression.
Résultats La couverture des interventions allait de 250 a 2 008

professionnels du sexe. Les colts annuels se situaient entre
US$ 11274 etUS § 52 793. Le colit médian par travailleur du sexe
atteignait US $ 19,21 (plage de variation : US $ 10,00 a 51,00).
Les variables d'échelle permettaient de justifier plus de 50 % de la
variation des co(ts unitaires pour I'ensemble des mesures de co(it
unitaire, éxcepté le co(t par contact. Les colts totaux et les colts
unitaires sont reliés a |'échelle par une relation non linéaire.
Conclusion Les colts moyens varient avec I'échelle du projet.
Les estimations des besoins en ressources se fondant sur un colt
moyen constant pourraient donc conduire a une sous-estimation
ou a une surestimation des co(ts totaux. Les résultats de I'étude
font ressortir I'importance pour la planification d’'une meilleure
information sur les colts dépendant de I'échelle du projet.

Resumen

La escala, ;un factor importante? Costo de las intervenciones de prevencion de la infeccion por VIH entre

los profesionales del sexo en la India

Objetivo Estudiar como influye la escala de un proyecto tanto
en los costos totales como en los costos medios de la prevencion
de la infeccién por VIH en la India.

Métodos A partir de 17 intervenciones emprendidas por
organizaciones no gubernamentales entre profesionales del
sexo en el sur de la India, se reunieron datos sobre los costos
econdmicos e indicadores de la escala de la intervencion (cobertura
y volumen de servicios para el nimero de casos de infecciones
de transmision sexual (ITS) remitidos, nimero de ITS tratadas,
ndmero de preservativos distribuidos y contactos habidos con
los grupos destinatarios). La relacion entre los costos totales, los
costos unitarios y la escala se determind mediante métodos no
paramétricos y analisis de regresion.

Resultados La cobertura vari¢ entre 250y 2 008 profesionales del

sexo. Los costos anuales oscilaron entre US$ 11274y US$ 52 793.
La mediana del costo por profesional del sexo alcanzado fue de
US$ 19,21 (intervalo: US$ 10,00 - 51,00). Las variables indicativas
de la escala explican mas del 50% de la variacion de los costos
unitarios para todas las medidas del costo unitario, exceptuando el
costo por contacto. Los costos totales y los costos unitarios estan
relacionados de manera no lineal con la escala.

Conclusion Los costos medios varian con la escala del proyecto.
Las estimaciones de las necesidades de recursos basadas en un
costo medio constante tienden a subestimar o sobrestimar los
costos totales. Los resultados destacan la importancia de mejorar
la informacion sobre los costos en funcion de la escala a efectos
de planificacion.
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Table 1. Characteristics of populations of Tamil Nadu and Andhra Pradesh, India, 2001-2002

Characteristic State Source

Andhra Pradesh Tamil Nadu

Total population 75 727 541 62 110 839 Census of India®

% living in rural areas 72.9 56.1 Census of India

Per capita income, 1980-1981 prices (Indian rupees) 1717 2349 South India human development report®

% of population that is literate 44 33 Census of India

Access to health services (1991)
Doctors/100 000 population 5.5 7.5 South India human development report
Paramedics/100 000 population 66.8 55 South India human development report

Health status (1989-1991)
Infant mortality rate/1 000, urban areas 55 41 South India human development report
Infant mortality rate/1 000, rural areas 79 72 South India human development report
Reported AIDS cases (as of 31 March 2005) 11280 48 180 Monthly updates on AIDS"

HIV prevalence (% of population), 2000
Attendees at sexually transmitted infection clinics 26.6 12.6 Combating HIV/AIDS in India 2000-2001¢
Attendees at antenatal clinics 1.5 1.13 Combating HIV/AIDS in India 2000-2001
Injecting drug users Not available 24.56 Combating HIV/AIDS in India 2000-2001
Men who have sex with men Not available 2.4 Combating HIV/AIDS in India 2000-2001
Commercial sex workers 48.5 (Kakinada, 2000) 54.7 Strategic plan of the Andhra Pradesh state

43.9 (Peddapuram, 2000) AIDS control programme’
Number of government-supported targeted 101 106 Partnering with NGOs®

interventions for high-risk groups

? Registrar General, Census Commissioner of India. Census of India, 2001 (http://www.censusindia.net/results/literacy.html).

® National Council of Applied Economic Research. South India human development report. New Delhi: Oxford University Press; 2001.
< Literacy is defined as being able to both read and write, with understanding, a short, simple statement on everyday life.

¢ National AIDS Control Organization. Monthly updates on AIDS, 2005 (http://www.nacoonline.org/facts_reportmarch.htm).

¢ National AIDS Control Organization. Combating HIV/AIDS in India 2000-2001, 2001 (http://www.nacoonline.org/publication/1.pdf).
D Wilson et al. Strategic plan of the Andhra Pradesh state AIDS control programme, unpublished data, 2001.
9 National AIDS Control Organization. Partnering with NGOs. New Delhi: NACO; 2003.
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Table 2. Assumptions made in the sensitivity analysis to account for data limitations

Input

Baseline assumption

Problem

Value(s) used in
sensitivity analysis

Source

No. of training
sessions

Educational
materials

Condoms sold

Personnel

Peer educators

Number of sessions based
on data from NGOs*

Materials on site or recorded as
distributed; assumption based
on observational tour, interviews
and records of distribution

Revenue from condoms = cost
of condoms purchased by NGO

Project director's own estimation
of their own average income

For each NGO: {median value
of time} x {median time spent on
project activities}; based on
interviews with peer educators

Data incomplete at
many NGOs

Data incomplete at
many NGOs; materials
worn out or not
available

No records available;
many NGOs not selling
condoms that are
procured for sales

Inaccuracies in self-
reported data and
missing data

Inaccuracies in self-
reported data and
missing data

Funding agency-specific
standardized quantity and cost

Funding agency-specific
standardized quantity and cost

No revenue from condom sales

Interquartile range of value of
project director’s income

Minimum and maximum
values of time cost

Funding agency accounts

Designer and supplier of
educational materials

Not applicable

Sample of project director’s
reported income

Interviews with peer
educators and South India
human development report®

* NGOs = nongovernmental organizations.
® National Council of Applied Economic Research. South India human development report. New Delhi: Oxford University Press; 2001.
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Appendix 1. Classification and sources of fixed and variable costs

Category

Item

Source

Fixed costs

Variable costs

All agency level costs (including training
and educational materials)

Building and/or office rent and running expenses
Equipment and vehicles

Training

Monitoring

Intervention personnel (project director, project manager,
administrative and other support staff)

Intervention personnel (outreach staff)

Peer educators

Condoms
Educational materials

STI treatment costs

Meetings
Transport

Agency salary and expenditure records

Expenditure records; observational tour; local market prices
Expenditure records; observational tour; local market prices
Training and expenditure records

Expenditure records

Salary records; interviews with individual staff

Salary records; interviews with individual staff

Interviews with peer educators; values cross-checked for
credibility with outreach staff

Condom distribution records; local market prices
Observational tour; information material distribution records;
local printing prices

Where organization has own clinic: physician interviews;
drug records; local market prices

Where data available on symptoms treated: STI symptom
records;® Syndromic case management quidelines;” local
market prices

Where data on symptoms treated not available: STI prevalence
survey;* < Syndromic case management quidelines; local
market prices

Meeting records; expenditure records

Expenditure records

? Information on patient referrals and treatment subsides used.

® Source: Syndromic case management guidelines. New Delhi: National AIDS Control Organisation; Undated.

< Bhuyan K, Shobarani T, Venkateswara Rao K. Prevalence of sexually transmitted infections and HIV among female sex workers of Kakinada and Peddapuram,
Andhra Pradesh, India. Hyderabad: Andhra Pradesh State AIDS Society, CHANGES, Family Health International, Department for International Development; 2001.
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Appendix 2. Median tests of relationship between unit cost and context (state), financing mechanism (funding agency), capacity
(whether certified to receive foreign funds) and production technology (service provision)

Variable Statistic State Funding agency Certified to receive Service provision
foreign funds for STIs®
Tamil Andhra B C D A Yes No Yes No
Nadu Pradesh (n=2) (n=2) (n=4) (n=9) (n=14) (n=3) (n=2) (n=15)
(n=38) (n=11)
Coverage Median 832 721 1103 1829 707 721 814 797 912 808
(n=15) Range  (415-2 133) (563-1106) (797-1409) (1525-2133) (415-868) (563-1106) (415-2133) (645-1525) (415-1409) (563-2 133)
52 0.1004 4.0625 0.0167 0.0048
STls Median 2530 1939 4069 1521 2819 1939 2223 1091 5761 1939
referred Range  (693-7 046) (927-4773) (1091-7 046) (693-2349) (1321-4475) (927-4773) (927-7 046) (693-3372) (4,475-7 046) (693-4 773)
(n=17) i 0.5124 1.9479 0.0126 0.7103
STls Median 3039 2130 3039 NA® 2580 2130 2219 5673 1812 2672
treated Range  (585-3665) (1882-5940) (n=1) (585-3 665) (1588-5940) (585-5940) (n=1) (585-3 039) (1882-5940)
(n=14) x2 0.0000 1.1111 0 0.5833
Condoms Median 1 6 13 3 22 6 10 5 22 6
distributed  Range (2-54) (3-45) (12-15) (2-4) (9-54) (3-45) (2-54) (4-15) (12-33) (2-54)
(n=17) x2 0.5124 5.9618 0.0126 0.4427
First contact  Median 816 1106 816 NA 1305 1106 1393 837 1485 1106
with target ~ Range  (584-2 025) (748-2516) (688-944) (584-2 025) (115-2516) (584-2516) (688-987) (944-2025) (584-2516)
group x2 0.1004 3.3929 0.4353 0.0048
(n=15)
All contacts  Median 325 200 325 NA 200 200 341 175 242
with target ~ Range (175-474)  (73-406) (175-474) (73-474) (73-406)  (209-474) (175-175) (73-474)
group X2 0.4125 0.4125 0.4125 0.0092
(n=11)
All contacts  Median 216 188 216 NA 188 188 234 161 207
with Range  (161-271)  (66-356)  (161-271) (4-356) (66-356)  (197-271)  (161-161) (66-356)
community %2 0.4125 0.4125 0.4125 0.0092

(n=11)

2 STls = sexually transmitted infections.

® NA = not applicable

Bulletin of the World Health Organization | October 2005, 83 (10)



Lorna Guinness et al.

Research

HIV prevention in India

Appendix 3. Spearman rank order tests of unit costs and financing (budget), programme maturity (project age), size of
nongovernmental organization (expenditure and percentage of staff working on HIV project), context in which intervention

takes place (literacy rate) and personnel costs

Relationship between cost per unit of scale and intervention characteristic (r:)

Intervention  Budget Project Expendi- % staff Literacy  Project Project  Outreach Adminis- Peer

characteristic age ture working rate director's manager's worker's trative educator’s
on HIV average average  average staff average

income income cost average cost

Scale cost

Coverage 0.1593  -0.0761  0.8166 0.1299 -0.168 0.1107 -0.1907 -0.2353  -0.2868  -0.0147

Sexually -0.3643  0.5079* -0.1824 0.1794  0.1317  -0.2908 0.1058 -0.2108 0.098 0.5398°

transmitted

infections

referred

Sexually -0.0549 -0.5335" -0.0879 0.2967  0.0331 0.0387 0.1479 -0.1385 0.1604 0.0022

transmitted

infections

treated

Condoms -0.5821°  0.2908 0.156 0.0353  0.2868 0.0221 -0.0467 -0.027  -0.1054 0.1155

distributed

First contact 0.0769  0.2213 -0.2176 0.0143 0.0395 -0.358 -0.3767 -0.3857 -0.0393 -0.1039

with target

group

All contacts 0.1818 -0.1637 -0.2727  -0.0367 -0.221 0.492 -0.5104 0.7727°  -0.2909  -0.2844

with target

group

All contacts 03364 -0.0289 -0.2182  -0.0909 -0.345 0.5196" -0.4414 0.7364° -0.2  -0.2018

with

community

¢ P<0.05.

® P<0.01
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Statistical table for Fig. 1

Characteristic Regression n F Adjusted R>  Coefficienton  Coefficient on squared  Constant
scale variable scale variable
Sex workers reached Linear 17 22.61° 0.5746 575.55° 280954.4°
Quadratic 15.38° 0.6425 383.02 0.4358" 658893.9
Sexually transmitted Linear 17 16.48° 0.4917 949.47° 462750.6°
infections referred Quadratic 10.87° 0.5523 -356.24 0.9999° 755843.9°
Sexually transmitted Linear 14 4.74° 0.2234 698.85° 700530.6°
infections treated Quadratic 4.69° 0.3622 3038.49° -1.8393° 222627.9
Condoms distributed Linear 17 28.35° 0.6309 1841.95° 633209.8°
Quadratic 13.53° 0.6104 1351.54 0.6096 675171.9°
Target group first Linear 15 13.04° 0.4624 619.72° 480004.1°
contacts Quadratic 8.21° 0.5074 -26.96 0.3427 695912.8°
Target group all Linear 11 0.5 -0.0526 26.43 980611.5°
contacts Quadratic 1.13 0.025 217.04 -0.0104 367218.4
All contacts Linear 11 0.53 -0.0496 25.38 970238.4°
Quadratic 1.61 0.1088 283.44 -0.01214 6640.153
@ P<0.05.
® P<0.01

Statistical table for Fig. 2

Characteristic Regression Number of F Adjusted R?>  Coefficienton  Coefficienton  Constant
observations scale variable  squared scale
variable
Sex workers reached Linear 17 16.56° 0.4931 -0.7013¢ 1831.02°
Quadratic 48.83° 0.8567 -3.2228° 0.0011° 2825.20°
Sexually transmitted Linear 17 11.45° 0.3951 -3.1191° 4115.19°
infections referred Quadratic 15.13° 0.6385 -11.2303° 0.0062° 5935.93¢
Sexually transmitted Linear 14 13.88° 0.4976 -3.2667° 4525.05°
infections treated Quadratic 8.13° 0.5231 -7.8993° 0.0036 5471.33°
Condoms distributed Linear 17 4.2° 0.1668 -0.0365° 19.75°
Quadratic 7.58° 0.4513 -0.1651° 0.0002° 30.7510°
Target group first Linear 15 5.16° 0.229 -9.2491° 11561.08"
contacts Quadratic 7.78° 0.492 -33.7229° 0.0130° 19732.15°
Target group all Linear 11 7.93° 0.4094 -0.0214° 369.99°
contacts Quadratic 5.79° 0.4893 -0.0657° 0.0000 512.69°
All contacts Linear 11 6.09° 0.3374 -0.0126° 288.29°
Quadratic 2.74 0.2578 -0.0177 0.0000 307.22°
¢ P<0.05.
® P<0.01

Statistical table for Fig. 3

Regression model F Adjusted R’ Coefficient on Coefficient on squared Constant
scale variable scale variable
Total costs
Using maximum cost values 14.45 0.627 -629.3748 0.4933814° 978004°
Using minimum cost values 11.72 0.5727 -124.0283 0.2653493 513530.9°
Cost per sex worker reached
Using maximum cost values 11.24 0.5615 -2.834994° 0.0009031° 2933.858"
Using minimum cost values 6.48 0.4064 -1.513687° 0.0004867° 1763.994°
¢ P<0.05.
®P<0.01
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