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1. INTRODUCTION

Description of the Spect  rum System

Components

USAID|Health Policy Initiative and its predecessor projects have developed computer models that

analyze existing informationtodet HUPLQH WKH IXWXUH FRQVHTXHQFHY RI WRGD\Y
programs and policies.! The Spectrum Policy Modeling System consolidates previous models into

an integrated package containing the following components:

x Demography (DemProj) +A program to make population projections based on (1) the
current population, and (2) fertility, mortality, and migration rates for a country or region.

X Family Planning (FamPlan) A program to project family planning requirements in
order to achieve national goals for meeting couSOHYV IHUWLOLW\ LQWHQWLRQV

X AIDS (AIDS Impact Model +AIM) *A program to project the consequences of the
AIDS epidemic including: the number of people infected with HIV, AIDS deaths, the
number of people needing treatment, and the number of orphans.

X Soci oeconomic Impacts of High Fertility and Population Growth (RAPID) A
program to project the social and economic consequences of high fertility and rapid
population growth for sectors such as labor force, education, health, urbanization and
agriculture.

X Prevention of Mother  -to -Child Transmission of HIV (PMTCT) +A program to
examine the costs and benefits of different programs intended to reduce the transmission of
HIV from mothers to their newborn children.

X Child survival (LiST) +A program to estimate the effects of scaling up child survival
intervention on the rate and number of deaths to children under the age of five.

Software Description

Spectrum is a Windows-based system of integrated policy models. The integration is based on
DemProj, which is used to create the population projections that support many of the calculations
in the other components such as FamPlan, AIM, and RAPID.

Each component has a similarly functioning interface that is easy to learn and to use. With little
guidance, anyone whohas a basic familiarity with Windows software will be able to navigate the
models to create population projections and to estimate resource and infrastructure requirements.

17KH WHUPV 3PRGHO" DQG 3PRGXOH" DUH XVHG LQWHUFKDQJHDEO\ LQ WKH 6SHFW
programs within the system.

1
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The accompanying manuals contain both instructions for users, and equations for those who want
to know exactly how the underlying calculations are computed.

Uses of Spectrum Policy Models

3ROLF\ PRGHOVY DUH GHVLJQHG WR DQVZHU D QXPEHU RI 3ZKDW LI~ T)
as local providers of primary health care servicesand as large as international development
DVVLVWDQFH DJHQFLHV 7KH 3ZKDW LI" UHIHUV WR IDFWRUV WKDW F

policy.

Models are commonly computerized when analysts need to see the likely result of two or more
forces that might be brought

WR EHDU RQ DQ RXWFRPH VXFK DV D SRSXODWLRQYY LOOQHVV OHYEF
at least three variables are involved (such as two forces and one outcome), a computerized model
can both reduce the burden of manipulating th ose variables and present the results in an accessible

way.

Some of the policy issues commonly addressed by the Spectrum set of models include:

X

The utility of taking actions earlier rather than later. Modeling shows that little in a country
stands still while policy decisions are galled, and that many negative outcomes can
accumulate during a period of policy stasis.

The evaluation of the costs vs. the benefits of a course of action. Modeling can show the
economic efficiency of a set of actions (i.e., wkether certain outcomes are achieved more
effectively than under a different set of actions), or simply whether the cost of a single set of
actions is acceptable for the benefits gained.

The recognition of interrelatedness. Modeling can show how making a change in one area
of population dynamics (such as migration rates) may necessitate changes in a number of
other areas (such as marriage rates, timing of childbearing, etc.).

The need to discard monolithic explanations and policy initiatives. Modeling ca n
GHPRQVWUDWH WKDW VLPSOLVWLF H[SODQDWLRQV PD\ EHDU OL
ZRUOG® RSHUDWHYV

7KH XWLOLW\ Rl 3GRRU RSHQHUV ~ $ VHW RI SROLFLHV XQGHU F
to all stakeholders. Modeling can concentrate on favoredgoals and objectives and
demonstrate how they are assisted by the proposed policies.

That few things in life operate in a linear fashion. A straight line rarely describes social or
physical behavior. Most particularly, population growth, being exponentia |, is so far from
linear that its results are startling. Modeling shows that all social sectors based on the size
of population groups are heavily influenced by the exponential nature of growth over time.

7TKDW D SRSXODWLRQTV FRPSRitsngédsraqd ifslivdlDbing.\ Ho®@ 8O XHQ FH V
population is composed 2 in terms of its age and sex distribution 2 has broad-ranging
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consequences for social welfare, crime rates, disease transmission, political stability, etc.
Modeling demonstrates the degree to which a change in age and sex distribution can affect
a range of social indicators.

X 7KH HITRUW UHTXLUHG WR 3V.ZARUDDED bf Qitons canknkake thé&J UH Q W
success of a particular program harder to achieve; for example, the waning of breastfeeding
in a population increases the need for contraceptive coverage. Modeling can illustrate the
need for extra effort 2 even if simply to keep running in place.

Organization of the Model Manuals

Each manual begins with a discussion of what the model does and wly someone would want to use
it. The manual also explains the data decisions and assumptions needed before the model can be
run, and possible sources for the data. It defines the data inputs and outputs. The manual contains
two tutorials, information on the methodology behind the model, a glossary, and a bibliography.

Information about HPI

USAID|Health Policy Initiative (HPI) is a USAID -funded activity designed to create a supportive
environment for family planning and reproductive health programs, throug h the promotion of a
participatory process and population policies that respond to client needs. To achieve its purpose,
the project addresses the full range of policies that support the expansion of family planning and
other reproductive health services, including:

X national policies as expressed in laws and in official statements and documents;
X operational policies that govern the provision of services;
X policies affecting gender roles and the status of women; and

X policies in related sectors, such as heah, education and the environment, that affect
populations.

More information about the Spectrum System of Policy Models and the POLICY Project are
available from:

Director, HPI USAID|Health Policy Initiative

Futures Group US Agency for International Development
One Thomas Circle, NW Suite 200 Center for Population, Health, and Nutrition
Washington, DC 20005 or 1300 Pennsylvania Ave.

Telephone: (202) 775-9680 Washington, DC 20523

Fax: (202) 775-9694 Telephone: (202) 712-5787 or -5839

http://www.ConstellaGroup.com
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What

Is AIM?

The AIDS Impact Model, known as AlM, is a computer program for projecting the impact of the
AIDS epidemic. It can be used to project the future number of HIV infections, AIDS cases, and
AIDS deaths, given an assumption about adut HIV prevalence. It can also project the demographic
and social impacts of AIDS. These projections then can be used in graphic policy presentations
intended to enhance knowledge of AIDS among policymakers and to build support for effective
prevention and care.

The Futures Group, in collaboration with Family Health International, prepared the first version of
AIM in 1991 under the AIDS Technical Support (AIDSTECH) and AIDS Control and Prevention
(AIDSCAP) projects. The program has been revised a number 6times since then in collaboration
with the UNAIDS Reference Group on Estimates, Models and Projections. It is now maintained and
updated by Futures Institute with support from the USAID | Health Policy Initiative.

AIM requires an assumption about the past and future course of adult HIV incidence and treatment
coverage. Assumptions about other HIV/AIDS characteristics can also be entered for such variables
as the survival period from HIV infection to AIDS death, the age and sex distribution of new
infections, and the perinatal transmission rate. A demographic projection must be prepared first,
before AIM can be used. DemProj, one of the Spectrum system of policy models, is used to make
the demographic projection; see the DemProj manual for more informat ion. The demographic
projection is modified by AIM through AIDS deaths and the impact of HIV infection on fertility.

The Epidemiology section of AIM calculates the number of HIV infections, AIDS cases, and AIDS
deaths. This information is used in the: Treatment Costs section to calculate the costs of treatment
for PMTCT, HIV/AIDS, and AIDS associated TB and Ol; the Impacts section to calculate various
indicators of demographic and social impact; and the Orphans section to calculate the number of
orphans. Please see the following page for a visual diagram of AIM.

AIM (and the entire Spectrum system of models) is designed to produce information useful for
policy formulation and dialogue within a framework of computer programs that are easy to use. The
focus is on generating information useful for policy and planning purposes rather than on carrying
out detailed research into the underlying processes involved. For this reason, the program is
designed to be used by program planners and policy analysts. AIM ugs data that are readily
available and requires little technical expertise beyond what can be acquired through literature
review and use of this manual.
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Figure 1: AIM diagram

Why Make HIV/AIDS Projections?

A key aspect of the policy process is recognizig that a problem exists and placing that problem on
the policy agenda. HIV/AIDS projections can illustrate the magnitude of the AIDS epidemic and the
demographic, social and economic consequences. This illustration also can show policymakers the
impacts on other areas of development and the size of the impacts that could be expected without
effective action. HIV/AIDS projections are also needed to plan the response. For example, AIM can
project the number of people needing anti-retroviral therapy, which can serve as the basis for
planning expanded access to treatment. It can be used to estimate the number of orphans in order
to develop support programs.

It is often useful to prepare alternative HIV/AIDS projections rather than a single projection, for

two reasons. Projections are based on assumptions about the future levels of HIV prevalence and
other factors. Because these are uncertain assumptions, it is often wise to consider low, medium
and high variants of each of these assumptions so that the range bplausible projections can be
determined. When HIV/AIDS projections are used for policy dialogue, it is usually important to
show how various assumptions about future rates of HIV prevalence would affect the projections.
At a minimum, it is usually useful to prepare one projection that illustrates a likely future course for
the epidemic and another that uses the same set of inputs but assumes that there is no AIDS
epidemic. In this way, the consequences of the epidemic will be clearly demonstrated.
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STEPS IN M AKING AN HIV/AIDS PROJECTION

There are six key steps in making most AIM projections. The amount of time spent on each step
may vary, depending on the application, but most projection activities will include at least these six

steps.

1.

Prepare a dem ographic projection. AIM requires a population projection prepared
with DemProj. This projection should be prepared first, or at the same time as the AIM
projection. The first and last years of the DemProj projection will determine the span of the
AIM proj ection. The HIV/AIDS projections will be more accurate if the projection is started
at least a year or two before the start of the AIDS epidemic. Thus, if the first year in which
HIV was detected in the population was 1981, the first year of the projection should be set
to 1979 or 1980. The projection can start in the middle of the epidemic, but in that case the
program needs to back calculate the number and timing of HIV infections that occurred
prior to the first year of the projection. This procedure wil | generally be less accurate than
starting the projection before the first year of the epidemic. For a quick start, the EasyProj
feature can be used within DemProj to create a population projection based on the
estimates and projections of the United Natio nal Population Division.

Collect data. At a minimum, AIM requires an assumption about the trend of adult HIV
prevalence. For many other inputs, default values provided by the program can be used, or
country -specific figures can be supplied. Country-specific figures on the coverage of
antiretroviral therapy, programs to prevent mother -to-child transmission, and
cotrimoxazole for children are required to calculate many of the indicators of the impacts of
AIDS. Since the projection will only be as good as thedata on which it is based, it is worth
the effort to collect and prepare appropriate and high -quality data before starting the
projection.

Make assumptions.  The full range of AIM indicators requires assumptions about a
number of variables such as thefutur e coverage of ART and PMTCT programs.

Enter data. Once the base year data are collected and decisions are made about projection
assumptions, AIM can be used to enter the data and make an HIV/AIDS projection.

Examine projections. Once the projection is made, it is important to examine it

carefully. This examination includes consideration of the various demographic and
HIV/AIDS indicators produced as well as the age and sex distribution of the projection.
Careful examination of these indicators can act as acheck to ensure that the base data and
assumptions were understood and were entered correctly into the computer program. This
careful examination is also required to ensure that the consequences of the assumptions are
fully understood.

Make alternative pr  ojections. Many applications require alternative HIV/AIDS
projections. Once the base projection has been madethe program can be used to quickly



AIM MANUAL

generate alternative projections as the result of varying one or several of the projection
variables.
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3. PROJE CTION INPUTS

AIM requires data describing the characteristics of the HIV/AIDS epidemic and the response to it.
Some of these inputs require national data while others rely on recommended values based on a
review of scientific studies. The inputs that must be country-specific are:

X

X

Demographic projection

Adult HIV incidence

Utilization of PMTCT programs

Number or percent of adults receiving anti -retroviral therapy (ART)

Number or percent of children receiving ART and/or cotrimoxazole

Inputs that use recommended values based on international studiesinclude:

X

X

Age and sex distribution of new infections
Proportion of those newly infected progressing to need for treatment by time since infection

Proportion of adults in need of treatment dying from AIDS without tre atment by time in
need

Annual mortality among children in need of treatment but not receiving treatment by age
Annual survival of adults and children on ART
Probability of transmission of HIV from mother -to-child

Effect of HIV infection on fertility

At tim es, the completion of aninput [editor] screen for a variable will require both types of inputs.
Below, you will find the descriptions for the input of each variable, in the order in which you will
encounter them in the program.

Demographic Projection

As previously noted, AIM requires that a demographic projection first be prepared using DemProj,
another model in the Spectrum system. A complete description of the use of DemProj can be found
in the DemProj manual, DemProj, A Computer Program for Making Po pulation Projections .
Model users should keep three key points in mind when preparing a DemProj projection for use
with AIM:

1.

DemProj contains a feature called EasyProj that automatically provides the necessary
demographic data once you have set the first ad last years of the projection and selected
the country.
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2. The first year of the projection should be before the starting year of the HIV/AIDS
epidemic. It is possible to start the projection in a year after the beginning of the AIDS
epidemic, but this type of projection will be less accurate.

3. The life expectancy assumption entered into DemProj should be the life expectancy in the
absence of AIDS. AIM will calculate the number of AIDS deaths and determine a new life
expectancy that incorporates the impact of AIDS. It is necessary to use this two step
process because model life tables (for specifying the age distribution of mortality) do not
contain patterns of mortality that reflect the excess deaths caused by AIDS.

Adjusting the Population Size to Match Curr ent Estimates

If you use EasyProj for your demographic projection it is possible that the population size may not
match the most recent census estimate. The United Nations Population Division bases their
estimates and projections on the latest available danographic data for each country. However, a
typical application of Spectrum starts the projection in 1970 or 1980 and projects forward to today.
Small variations in any of the inputs can affect the population size 25 to 30 years later. Perhaps the
most imp ortant difference is that the UN Population Division estimates may use a different HIV
prevalence trend than the one you are using in Spectrum. In that case, the population projected by
Spectrum may not match the UN Population Division estimate or the late st census estimate.
Variations in the age distribution of mortality or migration can also cause small difference in the
population size today.

If this problem occurs you can get a better match to the census population by adjusting some of the
inputs to th e demographic projection. Changes to the fertility rate, life expectancy, the model life
table chosen and the migration inputs can help to fine tune the projection. Of course, changes to the
HIV prevalence curve could also make a difference.

One quickway WR JHW D JRRG PDWFK WR WRGD\YfV SRSXODWLRQ HVWLPDW
population. One of the demographic inputs is the population by age and sex in the base year. These

inputs might need to be adjusted upwards or downwards to modify the current year population
SURMHFWLRQ 7KLV FDQ EH GRQH HDVLO\ E\ XVLQJ WKH 30XOWLSO\" E
population to multiply all the inputs by a constant factor. That factor could be the ratio of the actual

current year population to the projected pop ulation. After making this adjustment the new

population projection should match the current estimate better. This approach is only a quick fix. It

is always desirable to examine the fertility, mortality and migration assumptions as well as the

starting po pulation to reconcile them with national statistics. Most countries have national

population projections that can be used as a source of information for the Spectrum projection.

You so not need to use EasyProj to generate the demographic projection. You aainput your own
data. However, this should be done with caution. Raw census data on the number of people by age
and sex should be adjusted to account for age misreporting and undercounts before they can be
used in Spectrum. The projection requires past and future trends in the total fertility rate and non -
AIDS life expectancy. Information on the non -AIDS life is not likely to be readily available. Thus it
is often better to start with EasyProj and then adjust any inputs as necessary than to build your own
projection from the start.
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Adult HIV  Incidence

Historical and Current Year Estimates

Adult HIV incidence is the percentage of susceptible (uninfected) adults aged 15to 49 or 15+ who
are newly infected with HIV in a year.

HIV prevalence data are usually available from surveillance conducted among selectedpopulation
groups and from national household surveys. Data on HIV incidence are usually only available for
special cohorts, and are not available at the national level.

To estimate national incidence trends from surveillance and survey data UNAIDS has developed
specialized software called EPP (Estimation and Projection Package).

Estimation and Projection Package - EPP

UNAIDS established a Reference Group on Estimates, Models and Projections to provideadvice on
methods and assumptions in making national prevalence projections. In 2001 the Reference Group
developed a new model, called the UNAIDS Reference Group Modelto fit smooth prevalence
curves to available surveillance data This model has been inplemented in a computer program
called the Estimation and Projection Package (EPP). EPP replaces EpiModel, which was used
previously. EPP can be used to estimate national HIV prevalenceand incidence. It uses surveillance
data to fit an epidemic curve for various geographic areas. These curves are then aggregated to
produce prevalenceand incidence estimate for the entire country. A sample EPP fit is shown in
Figure 2. The output of EPP can be read directly into Spectrum. The EPP Model is available from
UNAIDS at www.UNAIDS.org. More information is provided in the manual which is also available
on the UNAIDS website. EPP is primarily useful for estimating and projecting national prevalence
in countries with generalized epidemics, primarily countries in sub -Saharan Africa, plus countries
with low -level or concentrated epidemics that have trend surveillance data for high risk
populations. The latest version Spectrum works best with EPP 2009 or later.

11
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Figure 2. Sample EPP projection

12

Workbook Approach

For low level and concentrated epidemicswithout surveillance trend data for high risk populations
a different approach is required. For these countries, the UNAIDS Reference Group has developed a
spreadsheet model (called the Workbook) to estimate an HIV prevale nce curve. This model uses
estimates of current and past prevalence among groups at higher risk and estimates about the
number of people engaging in higher-risk behavior. The Workbook is also available from the
UNAIDS website. The prevalence estimate and pojection produced with the Workbook can be
transferred directly into Spectrum.

In addition to specifying adult HIV prevalence in Spectrum, it is also necessary to specify the start
year of the epidemic. The first year of the epidemic is the year in whichthe first cases of HIV
occurred. This date is generally one @ two years before the first AIDS cases were reported. If the
AIM projection starts after the start year of the epidemic, then AIM uses this information to project
in reverse the number of infections (to make an estimate of when past infections were acquired).
The UN estimates of the beginning of the AIDS epidemic, by region, are shown in Table 1.
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Table 1. Start of AIDS Epidemic, by Region

Sub-Saharan Africa Late 1970s - early 1980s
South and Southeast Asia Late 1980s

Latin America Late 1970s - early 1980s
North America, Western Europe, Australia, New Late 1970s - early 1980s

Zealand

Caribbean Late 1970s - early 1980s
Central Europe, Eastern Europe, Early 1990s

Central Asia

East Asia, Pacific Late 1980s

North Africa, Middle East Late 1980s

Source: HIV/AIDS: The Global Epidemic, UNAIDS and WHO, 1996.

Progression from  Infectionto Need for Treatment and to Death

People who become infected with HIV do not need treatment with antiretroviral drugs immediately.

7TKHUH LV DQ DV\PSWRPDWLF SHULRG GXULQJ ZKLFK WKH ERG\YV LPP
infection. After some period of time the rapid replication of the virus overwhelms the immune

system and patient is in need of antiretroviral treatment (ART) . The time from new infection to

need for treatment varies by individual. Cohort studies provide information on the patterns for

large numbers of individuals.

Cohort studies are on-going in a number of countries. The Alpha Network (Analyzing Longitudinal
Population-based HIV/AIDS data on Africa) in November 2007 reviewed results from 10 cohort
studies, seven in subSaharan Africa (Masaka, Uganda; Kisesa, Tanzania; Karonga, Malawi;
Manicaland, Zimbabwe; Hlabisa, South Afri ca; Rakai, Uganda; and miners in South Africa), two
from Thailand and one from Haiti. (Todd et al, 2007). These studies indicate that the median time
from infection to AIDS death in the absence of treatmentis about 11 years in most countries and
somewhat faster (about 9 years) in Thailand. The speed of progression varies by age, with older
people progressing more quickly and women tending to become infected at younger ages than men.
Therefore, the UNAIDS Reference Group recommends a median time from infedion to AIDS death
of 10.5 years for men and 11.5 years for women. For the faster progression patterns seen in Thailand
the median progression times are assumed to be 8.1 years for men and 8.9 years for women.

Analysis conducted by the e-ART LINC Collaboration (e-ART LINC, 2008) of cohort data indicates
that the median time from infection to a CD4 count of 200 is 7.6 (3.4 -15.2) years and themedian
time from CD4 count of 200 to AIDS death without treatment is 2.7 (0.8 -8.4) years. If eligibility for
treatment is defined as CD4 count under 350 then the median time from infection to eligibility is
3.2 (1.0-9.7) and from eligibility to AIDS death without treatment is 7.6 (3.0 -18.3) years.

13
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The progression patterns used in Spectrum were prepared by finding Weibull progression curves for
infection to eligibility for treatment and for eligibility to AIDS deaths that match as closely as
possible the median progression times described by the eART LINC Collaboration and the overall
pattern of progression from infecti on to AIDS death described by the ALPHA network. The
resulting pattern for males is shown in Figure 3.

Figure 3: Cumulative percentage of adult males progressingto need for treatment
by time since infection

For children the progression to need for treatment occurs more rapidly.

Children who are infected perinatally generally progress to AIDS faster than adults. A UNAIDS
review of available evidence suggests that the survival is best described by a rapid progressiofrom
infection to death for some children and much slower progression for others (Marston, 2005). The
default pattern used in AIM is shown below.
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Figure 4: Cumulative progression from  birth to AIDS death

Age and Sex Distribution of Infections

Adult HIV incidence trends estimated by EPP refer tonew infections among adults aged 15and up.
For use in Spectrum these infections need to be distributed by age and sex. In recent years a
number of national surveys have provided information on HIV prevalence by a ge for women aged
1549 and men aged 1559. Incidence by age can be estimated from two prevalence surveys spaced
some years apart (Halletet al. 2008). The same approach can be used to estimate incidence by age
from a single survey if prevalence is assumedo be stable over time. We applied this method to data
from 32 surveys to estimate incidence by age and sex. We then transformed this information into
the distribution of new infections by age. These calculations were done separately for countries with
relatively large samples of HIV-infected people (those with HIV prevalence above 4%) and those
with lower levels of prevalence. The curves for thel4 surveys from high prevalence countries were
averaged to produce standard patterns. The curves for the 17 sureys from lower prevalence
countries were smoothed to reduce fluctuations due to small numbers of HIV -infected people and
then averaged to produce standard patterns for these countries.For countries with epidemics

driven by transmission through needle sharing for drug injection the patterns were developed using
data on new case reports provided byWHO (ECDC, 2008).

15
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Figure 5:  Distribution of New HIV Infections by Age

Adult HIV incidence is disaggregated into female and male incidence by specifying the ratio of new
female infections to new male infections. We assume that the ratio is much less than one at the
beginning of the epidemic but increases to greater than one for generalized epidemics about 10
years into the epidemic. The population-based surveysshow a wide variation in the sex ratio of
incidence prevalence from just about 0.5 in Niger W R LQ WKH &Riéskld&daré BhowrH
in Figure 6. Based on these data we assume a ratio of 1.38 for generalized epidemics, 0.84 in most
low-level and concentrated epidemics and 0.42 in IDU -driven epidemics (based on the ECDC data
(ECDC, 2008) described above.
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Figure 6: Ratio of new infections among adult females to new infections among
adult males

Prevention of Mother -to -Child Transmission of HIV

The mother-to-child transmission rate is the percentage of babies born to HIV-infected mothers
who will be infected themselves. Studies have found that this percentage ranges from about 2%
when women receive triple preventive therapy and use substitute fealing to 35% or more when
women receive no preventive drugs and continue breastfeeding for more than 18 months. The

recommended values by type of prevention ARV and infant feeding based on reviews of studies of
MTCT are shown belowin Table 2.

17
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Table 2. Probability of  Transmission of HIV from an Infected M other to her
Newborn Child by Type of Prevention Regimen

Mother-to-Child

Transmission

Type ofRegimen Rate
None 20%
Single dose Nevirapine 11%
Dual prevention ARV 4%
Triple prevention ARV 2%
Triple treatment ARV 2%

References

No treatment: 20%: based on UNICEF/UNAIDS/WHO/UNFPA, 2004.

Single dose nevirapine: based on Jackson et al. (11.8% at-8 weeks in BF population), 2003 and
Moodley et al. (10.7% among replacement feeding population), 2003.

Dual prevention ARV: based on DITRAME Plus Study Group (6.5% at 6 weeks [with some BF
transmission]), 2005 and Lallement et al. (1.9-2.8% among replacement feeding population), 2004.
Triple treatment ARV: based on western studies quoted in 2004 UNICEF/UNAIDS/ WHO/UNFPA,

2004.

Transmission may also occur after birth through breastfeeding. The amount of transmission
depends on the type and duration of feeding. A review of studies indicates that transmission rates
vary from 0% for replacement feeding to 1.5% per month for mixed breastfeeding (Table 3).

Table 3. Monthly Probability of  Transmission of HIV from an Infected M other to
her Newborn Child by Type of Feeding

Monthly Probability of HIV

Type ofinfant Feeding Transmission
Replacement Feeding 0%
Mixed breastfeeding, 1-6 months 1.5%
Exclusive breastfeeding, 1-6 months 0.75%
Mixed breastfeeding 6-36 months 0.75%
Mother receiving ART 0.3%

Sources: Iliff 2005, Rollins 2006, BHITS 2004.
Information on the distribution of infant feeding practices may be available from national surveys

(such as DHS or MICS) for the general population and from PMTCT program statistics for women
accessing the program. The average pattern in SubSaharan Africa is shown in Table 4.
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Table 4 . Percent Distribution of Infant Feeding Practices by HIV Status of Mother
and Age of Child

Age of Child and HIV No Exclusive Mixed
Status of Mother Breastfeeding Breastfeeding Feeding

Children <6 months

Mother HIV -positive 0.8 31.3 67.9

Mother HIV -negative 0.9 37.6 61.5
Children 6-11 months

Mother HIV -positive 6.4 14 92.1

Mother HIV -negative 1.8 5.8 92.4
Children 12-23 months

Mother HIV -positive 23.4 0.7 75.9

Mother HIV -negative 15.9 1.2 82.9

Source: Bradley SE and Mishra V. HIV and Nutrition among Women in Sub-Saharan Africa, DHS
Analytical Studies No. 16. Macro International: Calverton, MD. September 2008.

Information on the median duration of breastfeeding is also available from national surveys such as
DHS and MICS. Table 5 provides data for a numberof countries with recent surveys.

Table 5. Median Duration of Any Breastfeeding in Months

Median Median

Duration Duration
Country (Months) Country (Months)
Armenia2005 10 Madagascak003/2004 23
Azerbaijar2006 8 Malawi 2004 24
Bangladesti999/2000 31 Mali2006 21
Benin2006 22 Mauritania2000/01 21
Bolivia2003 21 Mexicol987 8
Botswanal988 18 Moldova2005 12
Brazil1996 7 Morocco20032004 15
Burkina Fas@003 26 Mozambique2003 23
Burundil987 24 Namibia2006/2007 17
Cambodi&2005 22 Nepall996 31
Cameroor2004 18 Nicaragua2001 18
CARL994/95 21 Niger2006 22
Chad2004 22 Nigeria2003 19
Colombia2005 15 Pakistar2006/07 21

Comorosl996 20 Paraguayl990 11
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Median Median

Duration Duration
Country (Months) Country (Months)
Congo (Brazzavill@p05 17  Peru2000 21
Congo Democratic 22 Philippines2003 15
Republic2007
Cote d'lvoirel998/99 21 Rwanda2005 34
Dominican Republi2007 7 Senegak005 21
Ecuador1987 13 Souh Africal998 16
Egypt2005 19 Sri Lankd 987 20
Eritrea2002 23  Sudanl990 19
Ethiopia2000 28 Swazilan®006 17
Gabon2000 12 Tanzani&004 22
Ghana2003 23 Thailand1987 15
Guatemalal998/99 20 To0gol1998 24
Guinea2005 24  Trinidad and Tobagb987 6
Haiti 2005/06 19 Tunisial988 15
Honduras2005 20 Turkeyl1998 12
India2005/2006 31 Turkmenistar000 18
Indonesia2002/2003 23 Uganda2006 22
Jordan2002 14 Uzbekistarl996 17
Kazakhstari 999 15 Vietnam2002 18
Kenya2003 22 Yemenl997 18
Kyrgyz Republit997 17 Zambia2001/02 22
Lesotho2004 22 Zimbabwe2005/06 19
Liberia2007 20

Source: Demographic in Health Surveys

TFR Reduction

A number of studies in sub-Saharan Africa have examined the fertility of HIV -infected women
compared to women who are not infected (Lewis et al., 2004). These studies generally show that
fertility is lower in HIV -positive women than in HIV -negative women between the ages of 2045. It
is generally higher for HIV -positive women aged 1519 because they are all sexually active whereas
many HIV -negative women in this age group are not sexually active A recent analysis of data from
national surveys calculated this information for 20 ¢ ountries and found that the average ratio of
fertility among HIV+ to HIV - women drops from 0.765 among women 20-24 to just 0.47 among
women 45-49 (Chen and Walker 2008). See Table 4 belowFor women 15-19 the ratio depends on
the proportion that is sexually active.
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Table 6. Ratio of Fertility = among HIV -Infected Women to HIV -Uninfected Women

Based on Analysis of DHS Data from 20 Countries in Sub -Saharan Africa
15-19 2.528 £0.031 x % sexually active
20-24 0.765
25-29 0.706
30-34 0.647
35-39 0.588
40-44 0.529
45-49 0.470

Adult ART

Anti -retroviral (ARV) therapy can extend life and improve the quality of life for many people
infected with HIV. ARV therapy has restored health to many people and continues to do so after
many years. But ARV therapy does not help everyoneequally. Some people have a good reaction
(response) initially, but over time the virus becomes resistant to the drugs and the benefits
diminish. Others experience such severe side effects that they cannot continue taake the drugs.

AIM can calculate the effects of ARV therapy based on assumptiors over time about the proportion

of those in need receiving ARVs. ARV therapy is assumed to delay progression to death as long as it
is effective. However, some people will develop resistance to ARVs and others may have to stop
treatment because of severe side effectsOthers may start treatment too late to benefit. As a result,
only a proportion of those on ARV therapy in one year continue the next year. When a person stops
ARV therapy, s/he progresses to AIDS death quickly.

The recommended values for the effects of ART on mortality are derived from cohort studies that
track the progress of their patients (Dabis et al. 2007), analysis of program statistics (Rosen, 2007),
and studies of mortality among those lost to follow-up (Brinkhof et al, 2009). The values
recommended for use in Spectrum are:

Survival of adults on ART

X Firstyear :0.86
X Subsequent years: 0.90

First year survival is worse than subsequent year survival becaug many patients start very late, at
CD4 counts well below 200. The median CD4 count in African cohorts reporting data is 87-125
(Egger et al. 2007). As national programs improve treatment coverage the median CD4 count at
treatment initiation will rise. At  100% coverage the median CD4 count would be above 20Gnd
survival should be equal to the rate for subsequent years Figure 7 shows the pattern for countries
and regions for which data are available.
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Figure 7:  ART Coverage and Median CD4 Count at ART Ini tiation

A review of published and unpublished data shows that survival increases as the starting level of
CD4 levels increase. The pattern suggests that, if data are available on the proportion starting ART
with CD4 counts under 50, then first year survi val can be estimated as:

First year survival on ART = % starting under 50 x 0.16 + (1- % starting under 50) x 0.06 + 0.08

At the moment, little information is available on the survival rates on second line ART. Therefore,
we use 0.90 annual survival on seond line therapy, the same as first line. As more information
becomes available inthe futures, these assumptions will be adjusted.

Child Treatment

AIM considers two types of treatment for children : cotrimoxazole prophylaxis and ART. WHO

recommends that cotrimoxazole be provided to all children born to HIV+ mothers until their status

FDQ EH GHWHUPLQHG :LWK QRUPDO DQWLERG\ WHVWV D FKLOGYV +,
months ofage EHFDXVH WKH PRWKHUTVY DQWLERG LddVhereféte )IWHVHQW LQ W
children born to HIV+ mothers should receive cotrimoxazole until 18 months. For children between

18 months and 5 years of age/V\HO recommends cotrimoxazole should be provided to all children

who are HIV+. After age children should be on cotrimoxazole if they have progressed to Stage Il or

IV. If early diagnosis is available, then only HIV+ children are considered in need of cotrimoxazole.

22



AIM MANUAL

The effect is to reduce mortality by 33% in each of the first five years of treatment for those children
who are not also receiving ART and, for those receiving ART, to reduce mortality by 33% in the first
year, 16% in the second year, 8% in the third year, 4% in the fourth year and 2% in the fifth year.
(UNAIDS/UNICEF/WHO, 2008).

ART can also prolong life for infected children. HIV -positive children who have progressed to
moderate-to-severe HIV disease are likely to die within 2-3 yearsif not treated . Current guidelines
define the need for ART as all children under the age of 1 year with confirmed HIV infection plus all
those children over the age of 1 who have progressed to moderatd¢o-severe disease. Analysis of data
from ART-LINC cohorts suggests the following survival rates for children in ART
(UNAIDS/UNICEF/WHO, 2008):

X Under one year of age: 0.&%
X Over one year of age, first year: 085
x Over one year of age: subsequent years: 0.9

Treatment Costs

Treatment costs area combination of two parts:

1. Costs per patientperyeart 7TKHVH DUH WKH FRVWY IRU DOO RI WKH 3WDQJI
ideally used to improve the health of AIDS patients. They include drug and lab costs for
AIDS, OlI, and associated TB, in addition to nutritional supplements. These costs are then
DGGHG WR«

2. The total cost for service delivery, or the total cost for the hospital and clinic services
needed to give the above test and treatments, in addition to palliative care and medical
counseling. The total cost for service delivery is made up of two parts: service delivery cost
(which can be thought of as a unit cost for the hospital/clinic services), and service delivery
requirements (which can be thought of as the annual number of days in the hospital and
number of outpatient clinic visits).

Thus, the total for treatment costs can be thought of mathematically as:

Costs per patient per year
+

(Service delivery cost * service delivery requirementg

Table 7 below provides data from recent studies on the number of outpatient visits (#OPV), in -
patient days (#IPD), and laboratory and drug costs for ART and treatment of opportunistic
infections.
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Table 7.

Country

Cote
GT,YRLI

Ethiopia

Mexico

Nigeria

Rwanda

South
Africa

South

Africa

Thailand

Uganda

Zambia

Median

Service Delivery  Requirements for ART and Ol

10

12

5.62

8.17

12

12

9.5

ARV 1st Line

#IPD

12.17

0.45

1.56

1.56

Lab cost
(USD)

$51.98

$207.44

$366.00

$204.00

$37.00

$459.20

$74.00

$177.88

$190.94

6.2

29.28

3.0

5.48

2.77

5.475

Drug/lab
cost
#OPV  #IPD (USD)
$131.16
9.7 $48.67
68.64 $39.86
4.5
9.56
19.2
$53.63
$42.25
9.7 $48.67
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Health Sector Impacts

In addition to projecting the number of infections, AIDS cases, and deaths, AIM can al so calculate
some of the additional impacts of AIDS. In this section you can display the number of young adults
deaths (1549) and the number of expected cases of tuberculosis. TB cases are projected on the basis
of three inputs.

X TBincidence with HIV (%): The proportion of people with HIV infection who develop
TB each year. Estimated to be 2.3 to 13.3 percent (Cantwell and Binkin, 1997).

X TB incidence without HIV (%): The expected adult incidence (per thousand) of
tuberculosis each year in the absence of HV infection. Estimated to be about 2.4 per
thousand in Africa.

x Percent of the population with latent TB. This is the percentage of the population
that has a latent TB infection. It is usually estimated to be around 50% in sub-Saharan
Africa.

Orphans

AIM will estimate the number of AIDS and non -AIDS orphans caused by adult deaths. An orphan is
defined as a child under the age of 18 who has lost at least one parent. These estimates are based on
the fertility over time and the age at deathof the parent. AIM will estimate maternal orphans

(children whose mother has died), paternal orphans (children whose father has died), and dual
orphans (children whose father and mother have both died). AIDS orphans are children who have

lost at least one parent to AIDS. Toestimate double AIDS orphans, AIM needs to estimate the
proportion of couples with both parents infected with HIV. In sub-Saharan Africa, this estimation is
based on a regression equation using data from national population surveys These calculations are
based on methods developed by lan Timaeus and Nicolas Grassly (Gassly and Timaeus, 2005;
Timaeus, 2008).

Outside sub-Saharan Africa the estimation of orphanhood needs to be adapted for the fact that
many of the AIDS deaths will occur to high risk groups, such as men who have sex with men,
infecting drug users and sex workers, who may have fertility that is very different from the general
population. The number of orphans is adjusted for the lower fertility of these groups. Since
information on the fertili ty of these high risk groups is not readily available the proportion marred
may be used as a proxy.
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PROJECTION QUTPUTS

AIM will calculate and display a number of indicators grouped under the headings Total
population, Adults (15-49), Adults (15+), Children (0-14), Children (under 1), Children (1-4),
Regional table, AIDS Impacts, Orphans, and Treatment Costs. A complete list of indicators
available and their definitions is given below.

Total Population

X HIV population : The total number of people who are alive and infected with HIV.

X HIV age distribution: The number of infected people, by age and sex. This information
can be displayed as a table or a pyramid chart.

X Number of HIV+ pregnhant women: The number of pregnant women who are infected
with HIV. Note that not all of these women will give birth since some pregnancies will end
in miscarriage. The number of HIV+ women giving birth is included in the section on

Children O - XQGHU WKH LQGLFDWRU 3S0RWKHUV 1HHGLQJ 307&7°

X Number of new HIV infections: The total number of new HIV infections each year.

X New infections by age: ~ The number of new infections by age and sex and incidence by
age and sex.

X AIDS deaths: The annual number of deaths due to AIDS.

X Cumulative AIDS deaths: The cumulative number of AIDS deaths since the beginning
of the projection.

X AIDS deaths by age: The number of AIDS deaths each year by age and sex.

X HIV/AIDS summary: A table with a selection of indicators shown for a selection of
years. Input assumptions are also shown on this table.

Adults (15 -49 years old) and Adults 15+

X HIV population: The total number of adults who are alive and infected with HIV.

X Adult HIV prevalence: The percentage of adults (population aged 15 to 49) who are
infected with HIV.

X Number of new HIV infections: The total number of new adult HIV infections each
year.

X Adult HIV incidence: The percentage of uninfected adults who become infected in each
year.
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Children

Annual AIDS deaths: The annual number of adult deaths due to AIDS.

Total need for ART:  The total number of people needing ARV therapy. This includes
those newly needing therapy and those who continue successfully on therapy from the
previous year.

Total number receiving ART: The number of people receiving ARV therapy.
Number in need of first line therapy: The total need for first line ART.

Number newly needing firstline ART: The number of adults progressing to the stage
where they need ARV therapy. This is estimated as those within two years of AIDS death if
they do not receive ARV therapy.

Number receiving fi ~ rst line therapy: ~ The number currently receiving first line ART.

Number receiving second line therapy: the number currently receiving second line
ART.

Unmet need for  first line therapy =~ The number needing ART who are not receiving it.

Adults 15 -49 summary: A table showing indicators just for adults 15-49.

HIV population: The total number of children who are alive and infected with HIV.
Number of new HIV infections : The total number of new child HIV infections each
year.

Annual AIDS deaths: The annual number of child deaths due to AIDS.
Population 0-14: The number of children between the ages of 0 and 14 years old.

Mothers needing PMTCT: The number of HIV -positive women giving birth each year
and, therefore, in need of prophylaxis to prevent HIV transmission to the baby.

Children needing cotrimoxazole: The number of children in need of cotrimoxazole.
Children receiving cotrimoxazole: The number of children receiving cotrimoxazole.

Children needing ART: The number of children who have progressed © moderate-to-
severe disease and, therefore, need ART.

Mothers receiving PMTCT: The number of HIV -positive women giving bithe and
receiving prophylaxis to prevent transmitting HIV to the baby.

Children receiving cotrimoxazole: The number if children receiving cotrimoxazole.

Children receiving ART:  The number of children receiving ART.
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X Child summary: A table showing indicators just for children under the age of 15.

Table

X Regional summary: If the prevalence trend is read from a file produced by EPP or the

Concentrated Epidemic Spreadsheet and this file includes prevalence by region, then AIM
will display key indicators by region for any year between 2000 and 2010. The regions are
those included in the EPP or spreadsheet file.

AIDS Impacts

Orphans

X Young adul t(15-49) deaths: The total number of annual deaths occurring to adults

between the ages of 15 and 49, inclusive.
TB cases: The annual number of new tuberculosis cases.

Impacts summary: A table showing the number of TB cases, young adult (1549) deaths,
TB incidence without HIV (per 1000), percent of the population with latent TB, and TB
incidence with HIV (%).

Maternal AIDS orphans : Children under the age of 15 who have lost their mother to
AIDS.

Paternal AIDS orphans  : Children under the age of 15 who have lost their father to AIDS.
Dual AIDS orphans : Children under the age of 15 who have lost both parents to AIDS.

All AIDS orphans  : Children under the age of 15 who have lost one or both parents to
AIDS.

Maternal non -AIDS orphans : Children under the age of 15 who have lost their mother
due to causes other than AIDS.

Paternal non -AIDS orphans : Children under the age of 15 who have lost their father
due to causes other than AIDS.

Dual non -AIDS orphans : Children under the age of 15 who have lost boh their parents
due to causes other than AIDS.

All non -AIDS orphans : Children under the age of 15 who have lost one or both parents
due to causes other than AIDS.

Maternal orphans  : Children under the age of 15 who have lost their mothers due to any
cause.
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Treatment

Paternal orphans : Children under the age of 15 who have lost their father due to any
cause.

Dual orphans : Children under the age of 15 who have lost both their parents due to any
cause.

Total orphans : Children under the age of 15 who have lost one or bth parents due to any
cause.

Summary by age : A table showing orphans by type and single age.
Summary table : A table showing all orphans by type and year.
Total new orphans : The number of children newly orphaned each year.

Orphans and vulnerable children: The number of orphans plus vulnerable children.
There are several definitions of vulnerable children in use by different agencies. This
indicator defines a vulnerable child as one who will become orphaned in the following year.
Other definitions, not used here, include children living with a chronically ill adult and/or
those living below the poverty line.

Costs
First line ARV : The cost of first-line ARV drugs for all recipients .

Second line ARV:  The cost of secondline ARV drugs for all recipi ents.

TB-ARV: The combined additional cost of ART for all male and female recipients of ARV
drugs with TB.

Lab tests: Total lab costs associated withall ART treatment.
Ol treatment:  Total Ol treatment costs.

Cotrimoxazole:  The cost of cotrimoxazolefor all recipients.
TB prophylaxis: The cost of TB prophylaxis for all recipients .

Nutrition:  The cost of nutritional supplements. The assumption is that the target
population is those newly receiving ART and malnourished?, and therefore that
supplementation is for six months.

First line service delivery costs: Total delivery costs for first line ARV for all recipients.

Second line s ervice delivery costs:  Total delivery costs for second line ARV for all
recipients.
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X Total treatment costs: The total cost for drugs, labs, and service delivery for prevention
and treatment of HIV/AIDS to all those receiving such care in the country.

X Summary costs: A table showing all costsby type and year.

230DOQNRKHG LV GHILQHG DV SUHYDOHQFH RI XQGHUQRXULVKPHQW DQG LV WDNF
online database, available at: http://web.worldbank.org
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PROGRAM TUTORIAL |: OVERVIEW

This tutorial covers the key steps in installing and running Spectrum and AIM. It assumes you have
a computer running Windows 9 8 or higher and that you are familiar with the basic operation of
Windows programs and terminology.

Before You Get Started

You will need to collect data and make certan decisions before running the model. [At a minimum
you will need an estimate and projection of adult HIV prevalence]. This may come from EPP or the
Projections Workbook or some other source. You should also have information on the current
coverage of PMITCT and ART programs. For other data needs Spectrum provides default patterns
that you can use if you do not have information, but you should review these default patterns to
make sure they are appropriate for your application.

Installing the Spectrum Pro gram

The Spectrum program is distributed on CD-ROMS or through the Internet at

http://www. Health Policylnitiative .com. It must be installed on a hard disk before it can be used.
Spectrum will operate on any computer running Windows 98 or later version. | t requires about
30MB of hard disk space.

To install the Spectrum program, follow the directions below. 3

Installing froma CD  -ROM. Insert the CD-ROM into your CD-ROM drive. The installation

SURJUDP VKRXOG VWDUW DXWRPDW IDRD/@'ONU RIPLWKG RW M VQNR B\D s H GVHKFHW
35XQ° IURP WKrers RIS the dialogue box that appears, click on Browse, and find the file
6SHF,QVWDOO H[H .7KHQ SUHVYV 32N

Installing from the internet. Start your internet browser and go to

www.HealthPolicylnitiative.com & OLFN RQ 26RIWZDUH" D Qiext\dlickldrQ 26 SHFWUXP
3S6SHFWUXP GRZQORDG VL QBrantthel fidl 6gua\bbxE@at-hppeddsHhext, select

36 D Y'Stlect a location for the file. Once the file has been downloaded, click on that file and the

follow the instructions.

3 To remove the Spectrum program from your hard disk, run the unwise.exe program located in the Spectrum directory.
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Creating a New Projection
Starting the Spectrum Program
To start Spectrum:
1. &0LFN WKH 36WDUW™ EXWWRQ RQ WKH WDVN EDU
2. 6HOHFW B23URJUDPMVUpImeRP WKH SRS

3. SHOHFW 36SHFWUXP” IURP WKH SURJUDP PHQX $OWHUQDWLYHO
WR ORFDWH WKN SHREWEBEWRUDRE GRXEOH FOLFN RQ WKH ILOH QO

4. If you get an error saying that the gdiplus.dll file is missing you may have to download this
file from Microsoft. It is included with Microsoft Office and recent versions of Windows,
but may not be on computers with Windows 2000 or 98.

Opening a Demograp hic Projection with Planned Use for AIM

AIM in Spectrum requires a demographic proj ection prepared with DemProj. In a typical AIM
application, the demographic projection calculates all the normal demographic processes (births,
deaths, migration, aging). AIM influences the demographic projection by adding a number of AIDS
deaths and, paossibly, specifying a lower fertility rate because of the effects of HIV infection. All the
population figures required by AIM (e.g., size of the adult population) are provided by DemPro;j.
Therefore, before using AIM you should prepare a demographic projection using DemProj. For
more information on DemProj, consult the DemProj Manual for Spectrum that is a companion to
this one, DemProj: A Computer Program for Making Population Projections . One easy way to
create a demographic projection is to use the EayProj feature of DemProj. To use this feature,
follow these steps:

1. 6HOHFW 3)LOH  DQG 31HZ SURMHFWLRQ™ I[URP WKH 6SHFWUXP PH

2. You will see the Projection manager dialogue box. It will look similar to the display shown
below:
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The following information is displayed.

Projection title : This title will be printed at the top of all printed output and will be used to identify
the projection if more than one projection is loaded at a time. You can change the title to reflect the
projection you are about to prepare.

Projection file name : This is the name that will be used to store all data files associated with this
SURMHFWLRQ <RX FDQQRW FKDQJH WKH ILOH QDPH KHUH <RX FDQ
SURMHFWLRQ DV WR VDYeWnalkeH SURMHFWLRQ WR D Q

First year : This is the first year of the projection.
Final year: This is the final year of the projection.

Active modules: The check boxes let you select other modules that will be used with the population
projection.

1. Inthe Projection manager dialogue box, fill in the projection title, the first year of the
projection and the last year of the projection. It is a good idea to set the first year of the
projection to one or two years before the start of the HIV/AIDS epidemic .

2. Check the box nexW WR 3%,'6 $,0 " WR LQFOXGH WKH $,0 PRGXOH
3. &0LFN WKH 3)LOH QDPH" EXWWRQ DQG HQWHU D ILOH QDPH IRU

4, &OLFN WKH 3(DV\3URM™ EXWWRQ DQG VHOHFWasiPXdYiseRRXQWU\ IUF
special feature that allows you to use data prepared by the United Nations Population
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Division and published in World Population Prospects . If you click on the EasyProj button,

the program will prompt you to select a country and ask whether you want to use the UN

low, medium, orhig K SURMHFWLRQ DVVXPSWLRQV 2QFH \RX FOLFN 32N
the base year population, the total fertility rate, and the male and female life expectancy

from the United Nations estimates and projections.

&OLFN 32." WR UHWXUQ WFR WIOH FOL B2 R RXQH I PP[R@® WIR FRPSOHW
process.

6HOHFW 3)LOH” DQG 36DYH SURMHFWLRQ  IURP WKH 6SHFWUXP P

<RX FDQ WKHQ JR WR 3(GLW" DQG FOLFN RQ %$,0° WR EHJLQ ZRU

Adding the AIM Module to a Previously Prepar ed Demographic Projection

The first step in adding AIM to a previously prepared demographic projection that did not include
AIM as an active module is to open the demographic projection. To do this,

1.

2.

6HOHFW 3)LOH” IURP WKH PHQX EDU
From the pull-down meQX WKDW DSSHDUV VHOHFW 22SHQ SURMHFWLRQ

6HOHFW WKH SURMHFWLRQ ILOH IURP WKH 32SH&istiGgt. DORJIJXH ER
projections that can be loaded will be listed here.

Once the demographic projection is open, you need to change the cofiguration to indicate
WKDW WKH $,'6 PRGXOH ZLOO EH XVHG DV ZHOO 7R GR WKLV V
S3URMHFWLRQ ™ HddwnFmaKH SX OO

<RX ZLOO VHH WKH 3URMHFWLRQ PDQDJHU GLDORJXtd ER[ &KHF
include the AIM module.

&OLFN 32." WR FRP®QidtFyd. WKH VHW
6HOHFW 3)LOH" DQG 36DYH SURMHFWLRQ ™ IURP WKH 6SHFWUXP P

<RX FDQ WKHQ JR WR 3(GLW” DQG FOLFN RQ 3$,0° WR EHJLQ ZRU

Saving the Projection

It is always a good ideato save the projection whenever you make a change to any assumptions. To
VDYH WKH SURMHFWLRQ ZLWKRXW FKDQJLQJ WKH QDPH FKRRVH 3)LO
SURMHFWLRQ ™ ddgwPnéiK H SXOO

To save the projection with a different name, choose 3)LOH” IURP WKH PHQX EDU DQG 36DY
DV’ IURP Wiswih 8w Fou will then have a chance to specify a new file name for the

projection. Normally when you save the projection with a new name, you should also change the

projection title. Thi s step will avoid confusion if you have both projections loaded at the same time.



AIM MANUAL

Ope ning an Existing Projection
If you have already created an AIM projection or are using a projection provided by someone else,
you can immediately load that projection.

1. SHOHFW 3)LOH” IURP WKH PHQX EDU
2. 6HOHFW 32SHQ SURMHF#WREhUURP WKH SXOO
3. 6HOHFW WKH ILOH \RX ZLVK WR XVH DQG FOLFN WKH 32N~ EXWWI

You can open more than one projection at a time. Simply repeat these steps to load a secwl, third,
or even up to ten projections. When you have more than one projection loaded, all projections will
be displayed in the graphs and tables. The number of projections you can load at any one time is
determined by the amount of available memory in your computer.

When you have more than one projection loaded, you will be asked to choose a projection when
performing certain tasks, such as editing assumptions. The program will display a list of the
projection names and you may choose the appropriate one from the list.

To update a projection that was prepared with a previous version of Spectrum to the current version
you should follow these steps:

1. 5HDG WKH QHZ LQFLGHQFH WUHQG IURP (Read I inGittude rérfHG EHOR
I[URP (337

2. Designate the type of epidemic for the age and sex patterns of incidence.

3. Update data on PMTCT and treatment programs if necessary.

Clo sing a Projection

To close a projection that has already been opened,
1. &KRRVH 3)LOH" IURP WKH PHQX EDU DQG

2. 3& ORVH SURdmHHe\pLl RIQWN menu. If you have more than one projection loaded,
you will be asked to select which projection should be closed.

&ORVLQJ D SURMHFWLRQ PHUHO\ UHPRYHV LW IURP WKH FRPSXWHUT
hard disk. You can open that projection again at any time.
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6. PROGRAM TUTORIAL |lI: PROJECTION EDITORS

Entering the Projection Inputs Using Editors

For readers who feel they need additional review or explanations of the terms found in this section,
Chapter Il and the glossary of this manual may be useful.

About the Edi tors: Editor Screen Format

The editors are similarly formatted screens which allow you to enter and/or edit the inputs on

which a projection is based. At the bottom of the editor are special function buttons w hich will more

HDVLO\ DOORZ \RX WR ZRUN ZLWKLQ WKH FHOOV RI WKH HGLWRU ZKF
FRS\ LQIRUPDWLRQ IURP RQH FHOO FROXPQ RU URZ WR DQRWKHU 3
ending number and have the computer calculate the numbers for the intervening intervals;

S0XOWLSO\" WR PXOWLSO\ D FHOO FROXPQ RU URZ E\ D VSHFLILF QX
indicating the source of the data for future reference.

7R XVH WKH 3'XSOLFDWH"™ EXWWRQ

1. Highlight (select) the ra nge (column, row, or cells to be affected). The first cell in the range
should be the value you want to copy.

2. Extend the range to the last year by using the mouse (hold down the left button and drag
the range) or the keyboard (hold down the shift key and use the arrow keys).

3. &0LFN RQ WKH 3 XSOLFDWH” NH\ WR FRS\ WKH YDOXH DW WKH E}
cells in the range.

7R XVH WKH 3, QWHUSRODWH™ EXWWRQ
1. Enter the beginning and ending values in the appropriate cells.
2. Highlight the entire ran ge from beginning to end.

3. &0LFN RQ WKH 3, QWHUSRODWH" NH\ WR KDYH WKH YDOXHV LQWt}
empty cells.

7R XVH WKH 30XOWLSO\" EXWWRQ

7TKH PXOWLSO\ EXWWRQ LV IRXQG RQO\ LQ WKH 3)LUVW \HInU SRSXOD\
DemProj. It is useful when entering the populations by age for the base year. It can be used to scale

the population for each age and sex by the same amount. This can be useful to estimate the base

population for a district if you only have the total population.

1. Highlight the range (column, row, or cells to be affected).

2. Enter the multiplier in the dialogue box.
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3. &OLFN 32N" WR DFFHSW 7KH HQWLUH UDQJH ZLOO EH PXOWLSO

7R XVH WKH 36RXUFH™ EXWWRQ
1. &OLFN RQ WKH 36 ® ¥peir dHsmaXward\pRessor window.

2. Enter the source of the data and make any special comments about the assumptions.
3. &0LFN RQ 3&0ORVH" WR UHWXUQ WR WKH HGLWRU

This feature allows you to keep a record of the data sources and assumptions as you make the
projections. This source information will be maintained with the data file and printed whenever
you print the projection summary. Itis strongly recommended that you use this feature to avoid
later confusion.

7R XVH WKH 3&DQFHO™ DQG 32N" EXWWRQV

7KH 3@PHRU 32N° EXWWRQ DUH XVXDOO\ XVHG RQO\ ZKHQ GDWD KDV E
variable grouping.

About the Editors: Organization of the Editor Screens

The editor screens are organized by input variable, each of which is labeled on a tab at theéop of the
editor. The editor for that variable is brought to the foreground when its tab is clicked on, and it
becomes active when the actual editor screen is clicked on.

The variable tabs and the editor screens they house are found within four variale groupings listed
in the AIDS dialogue box: Epidemiology. Treatment costs, Impact, and Orphans.

Instructions on how to access and utilize the AIDS dialogue box, the variable groupings, and the
editors for each variable follow below.

Epidemiology
1. Choose3(GLW  IURP WKH PHQX EDU

2. &KRRVH 3%,'6 $,0 ~ | URd&wWritl. Bhic@tep will display the AlDs dialogue
box, as shown below.
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&KRRVH 3(SLGHPLRORJ\" IURP WKH 3%,'6" GLDORJXH ER[ 7KLV VWHS :
shown below.
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To review, for all inputs required for the projection, there is an editor screen headed by a variable
tab near the top of the screen.

1. To enter data for any of these inputs, click on the appropriate variable tab to display the
editor for that variable.

2. Then dick anywhere inside the editor [screen] to make it active.

Epidemiology : Adult HIV Incidence

This tab allows you to enter the adult HIV prevalence or adult HIV incidence. In most cases the
projection should be based on HIV incidence in order to allow Spectrum to calculate the effects of
ART correctly.

Read the incidence trend from EPP

6HOHFW 3(GLW ™ DQGURPEWIKH 6 S HNext tigk®P (BHQMPLRORJ\’
from the dialog box. Then you will see the editor foritt@dence trendt will 1o ok like
the screen shown below.
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From this editor you can read the incidence trend that was prepared iGliERPhe

EXWWRQ 5HDG JAJRPKIIBB ZLOK GLVSOD\ D 3ILOH RSHQ ™ GL
the direcbry where your EPP file is stored (for exam@t&Program filesEPP

2009eppouy, select the appropriate filB QG FOLFN 32SHQ™ WRTHeRPSOHWH W
incidenceprojection fromthis file will be read into Spectrum and displayed in theadi
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Review the progression assumptions

6HOHFW WKH u+,aBanh&the&olliow dcRenWill appear. This screen shows the
assumptions about progression from infection to need for treatment, progression from need for
treatment to AIDS death in the absence of treatment and survival on ART.

You can view the standard assumptions by clicking on the radio buttons at the top of the screen. For

adults you can choose the normal progression patterns or the fast patterns, which apply primarily to

Thailand, Cambodia and Myanmar. For children there is only one progression pattern. You can

HQWHU \RXU RZQ SDWWHUQV E\ FKRRVLQJ P&XVWRPT EXW WKLV VKRX
You should generally leave the pattern at the default setting: Normal.

You can test the effects of switching criteria for eligibility for treatment from CD4 counts under 200

WR XQGHU E\ FOLFNLQJ WKH p6ZLWFK HOLJLELOLW\ FULWHULDY E X
in which the switch takes place. The resut will be a sharp rise in the number of people in need of

treatment after the switch.
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Set the pattern of incidence by age and sex

6HOHFW WKH WDE 3+,9 $JH GLVWULEXWLRQ  DQG WKH IROORZLQJ VFU
distribution of new in fections for males and females and the ratio of female to male incidence over
time.

Here you have four options.

A. I \RXU FRXQWU\ KDV D JHQHUDOL]JHG HSLGHPLF \RX VKRXOG FO|
HSLGHPLF SDWWHUQ~ ~ dédul agd aDdselx Qattetrfioy gvietalized
epidemics.

B. If your country has a low level or concentrated epidemic and is not driven by transmission
DPRQJ LQMHFWLQJ GUXJ XVHUV \RX VKRXOG FOL#MU WKH EXWWR
HSLGHPLF SDW\lidde@the dekalilVage and sex pattern for low level and
concentrated epidemics.
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C. If your country has a concentrated epidemic and is driven by transmission among injecting
GUXJ XVHUV \RX VKRXOG FOLFN WKH EXWWRQ 33$FSOKERQFHQW
will insert the default age and sex pattern for concentrated epidemics driven by IDU
transmission.

Describe mother -to -child transmission

6HOHFW WKH WDE 2307&7° DQG WKH IROORZLQJ VFUHHQ ZLOO DSSHDU

You can use this editor to describe the PMTQO program. When the screen first appears it will
show the editor for the prophylaxis regimens. You can switch to the Infant Feeding Option or
Abortion screens by clicking on the appropriate button.

A. Prop