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1.1

1.2

Description of the OneHealth Tool

OneHealth is a tool that can be used to inform the development of strategic plans for health sector
planning. The software was developed to respond to country requests for a single tool which reflects the
best aspects of the existing tools. The OneHealth tool provides a unified framework to strengthen
integrated planning. OneHealth is a single mechanism to be used for supporting the planning, costing and
budgeting of health sector priorities, including health system strengthening strategies. As such it
represents a modular instrument for program-specific and sector-wide applications. The tool illustrates
the health system implications of scaling up intervention delivery, shows the capital investment gap and
allows a comparison of costs with the estimated financial resources available. In this manner, the tool
facilitates scenario generation and informs priority setting processes. The identification of impediments to
intervention scale-up emphasizes the need to strengthen systems for sustainable long term planning.

The tool facilitates an assessment of costs related to the areas of maternal, newborn and reproductive
health, child health, vaccination, malaria, tuberculosis, HIV/AIDS, nutrition, and water sanitation and
hygiene, to inform progress towards the Millennium Development Goals, including assessment of
achievable health impact. In addition it contains modules for the areas of human resources,
infrastructure, logistics, financial space, programme and channel analysis, intervention coverage and
costing, bottleneck analysis, programme costing, summary outputs and budgeting.

Potentially, OneHealth has a multiplicity of users. At the most comprehensive, health planners putting
together a multi-year health plan can use the tool to create a costed plan for addressing critical health
needs in a country; to compare different scenarios for reaching the identified health sector priority goals.
This could be as part of a national strategic health planning exercise or as a part of a proposal to a multi-
lateral funding organization. At a simpler level, disease area planners can use the programme planning
modules to develop plans addressing their particular needs with reference to health systems as
appropriate. Similarly, health systems planners can use the systems modules to make medium and long
range plans for Human Resources, Infrastructure, Logistics, etc. as appropriate. The added value of
OneHealth is generated when multiple modules are used at the same time, to identify synergies and to
ensure that planning processes take into account systemic constraints.

Description of modules

Impact Modules

o ™ DemProfemography . DemProj projects the population for an entire country or region by age
and sex, based on assumptions about fertility, mortality, and migration. A full set of demographic
indicators can be displayed for up to 100 years into the future. Urban and rural projections can also
be prepared. Default data needed to make a population projection is provided from the estimates
produced by the Population Division of the United Nations. DemProj is a required module for all
projections created in OneHealth since its population projection is utilized by most of the
calculations in the other modules.

o % FamPlawamily Planning . FamPlan projects family planning requirements needed to reach
national goals for addressing unmet need or achieving desired fertility. It can be used to set
realistic goals, to plan for the service expansion required to meet program objectives, and to
evaluate alternative methods of achieving goals. The program uses assumptions about the
proximate determinants of fertility and the characteristics of the family planning program (method
mix, source mix, discontinuation rates) to calculate the cost and the number of users and acceptors
of different methods by source.
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A AIMUDS Impact Model . AIM projects the consequences of the HIV epidemic, including the
number of people living with HIV, new infections, and AIDS deaths by age and sex; as well as the
new cases of tuberculosis and AIDS orphans. AIM is used by UNAIDS to make the national and
regional estimates it releases every two years.

%% Goals: The Goals Model helps efforts to respond to the HIV/AIDS epidemic by showing how the
amount and allocation of funding is related to the achievement of national goals, such as the
reduction of HIV prevalence and expansion of care and support. This model explores also the
impact of potential HIV vaccines on the epidemic.

(@ LisTives Saved Tool (LIST- Child Survival) . A program to project the changes in child survival
in accordance with changes in coverage of different child health interventions.

RAPIResources for the Awareness of Population Impacts on Development . RAPID projects
the social and economic consequences of high fertility and rapid population growth for such sectors
as labor, education, health, urbanization, and agriculture. This program is used to raise
policymakers' awareness of the importance of fertility and population growth as factors in social
and economic development.

o & RNMBesource Needs Model . This model is used to calculate the funding required for an
expanded response to HIV/AIDS at the national level. It estimates the costs of implementing an
HIV/AIDS program, including costs for care and treatment, prevention programs, and policy and
program support.

« © TIMEB Impact Module and Estimates . The TIME Estimates module provides the user with
smoothed estimates of historical and current TB incidence and notification as well as short term
statistical projections. Results are stratified by treatment history, smear and MDR status based on
data from the WHO Global TB Database. The module can calculate TB/HIV incidence and mortality
using UNAIDS estimates on HIV prevalence, CD4 distribution and ART coverage. TIME Estimates
results are used to calculate TB program costs in One Health, and serve as historical data points
for calibration in the TIME Impact module. The TIME Impact module allows users to generate short
and long term projections of TB incidence and notification for their population of interest, and
assess the epidemiological impact of a variety of user-defined interventions. Results of TIME are
used to generate cost-effectiveness estimates of interventions using One Health.This model
projects the consequences of incident TB, including the number of cases notified for treatment, the
number of multiple-drug resistant cases and the number of deaths due to TB. It further projects
deaths averted in accordance with increasing case detection.

« @ NCD: The non-communicable disease impact module calculates the populations affected by,
and the impact of scaling up interventions on cardiovascular and respiratory disease, diabetes,
cancer, and mental health, neurological, and substance abuse disorders.

OneHealth Tool Modules

o OneHealth - Configuration: The OneHealth Configuration allows for the configuration of
elements used within multiple OneHealth modules, such as interventions, staff, facilities, currency,
and exchange rate.
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1.3

o # Human Resources: The Human Resources module allows the costing of salaries, benefits,
and incentives for health service providers and health management and support personnel as well
as pre-service training and non-specific in-service training.

o @ Infrastructure: All facilities providing medical interventions, as well as most facilities offering
support functions, are planned for and costed within the Infrastructure module. The Infrastructure
module also includes planning functions for equipment, furniture, vehicles, and communication.

. Budget Mapping: The Budget Mapping module can be used to allocate intervention and health
system costs across budget categories established by the user, in order to match country or
international institution cost categories.

« # Governance: The governance module includes costing templates for assessing the costs of
governance activities.

o 2 Logistics: The Logistics module allows for the planning of warehouses and vehicles needed to
move commodities/drugs and supplies from central warehouses to the endpoints of a logistics
system. Itis also where planning for commodities/drugs and supplies that are not included in the
Intervention costing module is done.

o &2 Health FAnancing: The Health Financing module is used to estimate the costs of implementing
health financing programs such as vouchers, subsidies, or cash transfers.

« I Financial Space: The Financial Space module is used to analyze the financial space within
which health plans are expected to be executed.

o M Health Information Systems: The Health Information Systems (HIS) module includes costing
templates for assessing the costs of implementing a health information system..

Software options

Language

Changes the application strings to the selected language. This will also initiate a prompt to download
(Internet connection required) a language specific help file if needed and available. If help is not available
in the selected language, OneHealth will use the English version of help.

Editor/display font

Determines which font is used in the input editors and result displays. You may want to change from the
default font if characters are not showing correctly with the selected language.

Enable OneHealth Layout

Spectrum and the OneHealth Tool use a common code base. When checked, the OneHealth Tool layout is

applied to the interface.

Color scheme
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Select color scheme of your choice.

Hint duration

Determines the amount of time in seconds a hint or hover text will appear on the screen when active.
Moving the slider to right most position will invoke a setting of infinite which is useful for reading larger
hints. Under any setting, mouse movement or a key press will close the hint box. Hints are activated by
positioning the mouse pointer over a display element and holding. This is most applicable in the input
editors when comments are used to describe cell contents.

Show welcome tab

Determines if the welcome tab is shown when OneHealth starts.

Prompt before re-projection

If checked, OneHealth will prompt before re-projecting. This is primarily a debugging tool and is
recommended to be left unchecked.

Save projection manager defaults

When checked, the latest settings in projection manager will become the defaults for the next visit.
Useful when creating multiple projections which have similar characteristics, such as projecting years and
country.

Copy editor values with full precision

Values in the input editors are formatted to a specified precision for display readability. When checked,
the unformatted (full precision) values are copied to clipboard. This is useful when copying values
internally between editors since the calculation routines use the full precision nhumbers saved from the
editors which may differ slightly from the formatted value.

Copy result values with full precision

Values in the result tables are formatted to a specified precision for display readability. When checked,
the unformatted (full precision) values are copied to clipboard. Since results are primarily copied to an
external application such as Excel, the recommended setting is unchecked to preserve the data format

and readability of the values.
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Uses of the policy models

Policy models are designed to answer a number of "what if" questions relevant to entities as small as
local providers of primary health care services and as large as international development assistance
agencies. The "what if" refers to factors that can be changed or influenced by public policy.

Models are commonly computerized when analysts need to see the likely result of two or more forces
that might be brought to bear on an outcome, such as a population's illness level or its degree of
urbanization. Whenever at least three variables are involved (such as two forces and one outcome), a
computerized model can both reduce the burden of manipulating those variables and present the results
in an accessible way.

Policy issues commonly addressed by the OneHealth set of models

The utility of taking actions earlier rather than later. Modeling shows that little in a country stands
still while policy decisions are stalled, 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., whether 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 can demonstrate that
simplistic explanations may bear little relationship to how the "real world" operates.

The utility of "door openers." A set of policies under consideration may not be acceptable to all
stakeholders. Modeling can concentrate on favored goals 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 exponential, 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.

That a population's composition greatly influences its needs and its well being. How a population is
composed in terms of its age and sex distribution - has broad-ranging 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.

The effort required to "swim against the current." A number of factors can make the 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 -
even if simply to keep running in place.
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1.5

1.6

More information

e Spectrum Install File and Manuals:

Click the Health Policy Plus or Avenir Health link below in order to download the latest Spectrum
install file or detailed documentation in several languages:

Health Policy Plus website

Avenir Health website

Follow Spectrum on Twitter and YouTube:

104

€
~ LiST: The Lives Saved Tool:

Specific information pertaining to LiIST can be found at the following link:

The Lives Saved Tool — software that predicts survival of mothers and children

OHT: OneHealth Tool:

Specific information pertaining to OHT can be found at the following link:

International Health Partnership

~dvenir )
i, Avenir Health:

For general questions, information or application support, please contact Avenir Health using
either of the links below:

Avenir Health website

ModelSupport@AvenirHealth.org

Software support

To view the online Knowledge Base - Wiki for OneHealth click the following link:

Online Knowledge Base



http://www.healthpolicyplus.com/spectrum.cfm
http://www.AvenirHealth.org/software-spectrum.php
https://twitter.com/AvenirHealth
http://www.youtube.com/user/spectrummodel
http://livessavedtool.org/
http://www.internationalhealthpartnership.net/en/working_groups/working_group_on_costing
http://www.AvenirHealth.org
mailto:ModelSupport@AvenirHealth.org
https://spectrummodel.zendesk.com/hc/en-us/categories/202574238-Knowledge-Base
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1.7

Use the following link to submit a request for support:

Submit a request

System requirements

Spectrum is a 32 bit PC application which is designed to run on Windows XP and greater. 2GB RAM along
with 5GB of free hard disk space is recommended for installation and operation of Spectrum.



mailto:ModelSupport@AvenirHealth.org
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2 Using Projections

21 Create a new projection

In OneHealth, a projection is defined as a group of modules linked together for the purpose of integrated
calculations and display results. You can create a new projection in two ways.

1. When Spectrum is open you can click on "New projection" under Getting started on the
Welcome tab.

T Welcome |23

Welcome to the OneHealth Tool

A policy projection modeling tool that allows users to create short and medium term plans for scaling
up essential health services.

Getting started

New projection
To get started, dick here to create a new projection G

Open existing projection
Browseto find and open a previously saved projedion

@ Recently opened projections

Select a recent projectionfromthe list provided

2. Select the Home tab, click on "New".

P

[ New
Open K-
File

In both cases you will see the Projection manager dialogue box.
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Please set all parameters below in order to create your projection.

Set a name and folder location for your projection data (7] |

Projection file name

Set year boundaries for your projection 9 |

First year Final year [ Extend final year for health systems modules 2017

2013 v 2017 v Base year for Demographics defaulted to 1970 due to inclusion of AIM/Goals.

Activate modules for use in your projection 9 |
OneHealth Impact Modules

OneHealth - Configuration

ﬁ [¥|Human Resources 55 [ Logistics
@ [V] Infrastructure E%g [¥] Health Financing
Budget Mapping Er_[_![ Financial Space
% Governance Health Information Systems
Select a country or global region from which to retrieve demographic and other default data 9 |
Default data Benin
< Back MNext = Cancel @ Help

The following information is displayed:

¥$rojection file name : This is the name and path for the data files associated with this projection.
This name is also used to identify the projection across the Spectrum user interface.

#irst year : This is the first year of the projection.
¥inal 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.

Country data : This is where you can select the country associated with default data for active
modules.

Sample set-up process:
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2.2

1. In the Projection manager dialogue box, click the "Projection file hame" button, enter a file name
for the projection, then click "Save". Enter the first year of the projection and the last year of the
projection.

2. Activate modules of your choice by checking the appropriate box. Some modules are dependent
on others such as Goals dependency on AIM. Projection Manger will ensure that dependent
modules are activated by automatically selecting dependents as needed. Demproj is a required
module and cannot be unselected.

3. Click the "Default data" button and select your country or global region from the list. If your
country is not shown, additional countries may be downloaded using the download button. An
Internet connection is required for this process.

4. Once you click "Ok" from Projection Manager, Spectrum will create the projection and load any
default data available.

Edit an existing projection

Adding or deleting of modules in a specific projection occurs in the Projection Manager. To edit a
projection, click on the Home tab on the top menu, and then click "Projection Manager".

m Home | Modules Tools
| New T P
& g 0. [N
| H Save -

Dpen 1005: Set Active Manager

File Projection

When the Projection manager dialogue box appears, changes to the projection can be made. Click
"Ok" to save changes, click "Cancel" to exit without changes.
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Please set all parameters below in order to create your projection.
Set a name and folder location for your projection data o |
Projection file name
Set year boundaries for your projection (2] |
First year Final year ] Extend final year for health systems modules 2017
2013 e 2017 ¥ Base year for Demographics defaulted to 1970 due to inclusion of AIM/Goals.
Activate modules for use in your projection (2] |
OneHealth Impact Modules
OneHealth - Configuration
$ [¥]|Human Resources &5 [ Logistics
@ [ Infrastructure Ega [¥] Health Financing
Budget Mapping 7 @ Financial space
% Governance Health Information Systems
Select a country or global region from which to retrieve demographic and other default data (2] |
Default data Benin
< Back Next > Cancel & Help
2.3 Reload country specific default data for an existing projection

At times it is necessary to reload specific default data in order to reset the projection. Note: this will
delete previously entered data in favor of the defaults.

Click the Home tab on the top menu, click "Projection Manager", then click "Default data".
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Select

i@ Austria

< Country Azerbaijan
) Global region Bahamas
Bahrain
Bangladesh
) No country or global region Barbados
Belarus
Belgium

) sample country

Select modules for which default data should

be loaded: R

Bhutan
Bolivia

(] AIM Brazil

[] DemProj

Kenya

FamFlan Survey year: 2012 Micronesia (Fed. States of)
Philippines

LiST Viet Mam

Yemen

]Te Zimbabwe

Additional default country and regional data can be
downloaded from our website. Click the button below to
access the download manager.

Download default data

Cancel

The selected country is highlighted in blue. In this case the selected country is Benin. The checkboxes on
the bottom left indicate which selected modules have country specific data available. To reload the
country specific data for a particular module, check that module. In this case, FamPlan and LiST have
been checked indicating data for those modules will be reloaded for this projection. Click "Ok" and again
in Projection Manger to reload the default data and save all changes.

Set active projection

You can determine if a particular projection is active by looking at the top of the OneHealth window. The

file name of the active projection will be displayed above the menu bar. In this cas&ojectionOne s the

active projection. If you only have one projection open it is automatically the active projection. To

determine how many projections are open look at the very bottom of the OneHealth window. In this case,
ProjectionOne , is the only projection open.
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If you have more than one projection open, all projection file names will be displayed at the bottom of the
OneHealth window as shown in the picture below. To determine which projection is active, look at the top
of the Spectrum window. The active projection file name will be displayed. The active projection file
name will also be in bold and have a * next to it in the file list at the bottom of the window. In this case,

ProjectionThree s the active projection.
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To select another projection to be set as active, use the Set Active button in the menu bar or click on
the appropriate file name in the status bar.

Set a projection file name

Select and set a name and folder location for your projection data. The projection files will be saved in
your chosen location with a '.pjnz' extension.

Set year boundaries

Spectrum Layout/Mode

The first year of a Spectrum projection can fall anywhere between 1970 and the current year + 1,
inclusive, and defaults to the current year. The final year of a Spectrum projection can fall anywhere

between the year after the selected first year and 2070, inclusive. See here for more information about
specific module considerations such as AIM and Goals. (Link to activate modules page)

OneHealth Tool Layout/Mode
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2.7

The first year of a OneHealth projection can fall anywhere between 1970 and the current year + 1,
inclusive, and defaults to the current year. The final year (of the costing modules) for a OneHealth
projection can fall anywhere between the year after the selected first year and 2070, inclusive, and
defaults to five years after the current year. The user can extend the final year of health systems
modules by checking the “Extend final year for health systems modules” checkbox and changing the year
dropdown that becomes enabled. The final year of the health systems modules cannot be less than the
final year of the costing modules. The first and final year of the impact modules is automatically set to
the same year as OneHealth.

Activate modules

Activate the modules you would like to use in your projection. Selected modules will be enabled for this
projection. If multiple projections are open they must have the same modules activated with the
exception of TB and NCD which can be mixed as required.

Click here for more information on each module.

AIM Module (special considerations)

AIM must start its calculations prior to the first year of the epidemic in order to model the HIV
progression properly. OneHealth however will allow the selection of any valid start year when using the
AIM module. For projections requiring fine tuning of early epidemic years, it is recommended to use a
First Year setting of 1970 which follows the start year for most standard UNAIDS projections. For more
general applications where AIM is being used in conjunction with other modules or OHT, a more recent
year may be the better choice. See CalcState section below for more details.

Goals Module

In addition to the AIM requirement above, Goals must use a first year of 1970 in order to load pre-

calibrated Goals data for select countries.

CalcState

A projection starting in 1970 may present an unnecessary input burden for OHT or other modules when
used in conjunction with AIM. Therefore OneHealth allows a first year setting greater than 1970 using
the CalcState feature. This is useful for country applications where data may be available from a recent
survey which can be used for the projection’s baseline inputs.

As an example, OneHealth will activate with AIM and allow the selection of 2010 for a projection. Now
first year population numbers in 2010 can be entered along with other inputs. What OneHealth does in
the background is create a temporary projection from 1970 to 2010 and generates the HIV “state” for
successive projections. OneHealth will adjust the population, TFR and HIV inputs as needed in the
temporary projection to properly match the 2010 inputs supplied and generate the correct HIV “state” for
AIM. This only has to be done once unless you change your baseline assumptions. The CalcState feature
does not need to be turned on, it will activate as needed in the background.
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2.8

Select a country

Select a country from which to retrieve demographic and other default data.

Country specific data

Choosing a country populates the projection with country specific data. Demographic (DemProj) data are
based on estimates and projections of the United Nations Population Division, and is available for all
countries shown. LiST data are collected by Child Health Epidemiology Reference Group (CHERG) but is
not available for all countries. FamPlan data are the latest DHS for each selected country, it is also not
available for all countries. In addition Spectrum now will load data on HIV incidence, and number of
people receiving ART, cotrimoxazole and PMTCT services based on data published by UNAIDS and WHO.
It is important that users compare these inputs with their program data and make any revisions that
might be necessary. In particular, the data provided on PMTCT services should be reviewed. If your
country is not shown in the selection dialog, additional countries may be downloaded using the download
button. An Internet connection is required for this process.

Subnational projections

Check the “Subnational projection” checkbox if you would like to implement a subnational region
analysis. Once checked, you will be offered the option to specify a subnational region name. This name
is a useful identifier for particular outputs such as the Extract tool. Although there is no subnational
default data, it is also recommended that you select a country in order to load national default data. This
will create a working projection which is more easily tailored to your specific regional needs.
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3 File Management

3.1  Open an existing projection

You can open an existing projection in several ways.

1. You can open a recently loaded projection from the list shown on the Welcome tab. To see the
list, click "Recently opened projections”. A drop down menu of the most recent projections will
appear. To open one of these projections, simply click on it. The selected projection will open in
the OneHealth window. If the projection you need is not in "Recently opened projections”, you
can click on "Open existing projection" and browse to choose a projection.

T Welcome |23

Welcome to the OneHealth Tool

A policy projection modeling tool that allows users to create short and medium term plans for scaling
up essential health services.

Getting started

New projection
To get started, dick here to create a new projection a
= Open existing projection

—
L  Browsetofind and open a previously saved projedion

@ Recently opened projections

Select a recent projectionfromthe list provided

2. To open an existing projection you can also select the Home tab and click on "Open". A window
will open so that you can navigate to the directory where the desired projection is located. You
can also click on the Fle tab in the upper left corner of the OneHealth window.

P

File

3. When the Hle tab is clicked, a drop down menu appears. To select a projection, click "Open
projection" and browse to the desired projection. You can also click on one of the projections
listed under Recent projections on the top right side of the drop down menu.
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] Recent projections
] Mew projection
1 Projection Three.PJNZ
R T 2 Projection One.PIJNZ
i ' 3 Projection LPINZ
4 Testl.PINZ
5 MNewOildProj.PINZ

Ip Open comparison

"’Q 6 TestLPINZ (temp)
L' 7 TestLPIN
= 8 2007PRoj.PINZ
A -

|

E

=, About 4rh Options & exit

3.2 Add a module to an existing projection

This example will show how to add modules to a previously prepared demographic projection:

1.

If the projection is not currently loaded, you will need to select the projection file from the "Open
dialogue box and press "Ok."

Once the projection is open, select "Manager" on the Projection group of the OneHealth menu.
You will see the Projection manager dialogue box where you can activate modules of your choice.
Default data for the newly added modules will be loaded automatically. Existing module will not
reload default data by default. These options can be modified in the default data selection dialog.

Click "Ok" to complete the set-up process.

You can then go to the Modules tab of the OneHealth menu and begin working in newly activated
modules.

3.3 Save a projection

There are several ways to save a projection.

1. Click on the Home tab on the top menu, then click "Save". You can also click on the OneHealth

Icon in the upper left corner of the OneHealth window.
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m Home = Modules

. [% Mew
= save
Open |—*‘1 Close
File

2. When the Hle tab is clicked, a drop down menu appears, click "Save projection" to keep the
same projection name and location. You also have the option to click "Save projection As" in the
drop down menu. Use this option if you want to change the projection name, where the
projection file is saved or both.

Recent projections
D Mew projection
1 Projection Three.PINZ

Projection One.PINZ
& Open projection &

3 Projection LPINZ

4 TestLPINZ
w Opencomparison

5 NewOldProj.PINZ

6 Testl.PINZ (temp)
E Save projection i

7 TestlPJN

§ 2007PRoj.PINZ
. Save projection As

I::? Close projection

If more than one projection is open and you click "Save", a drop down menu of all open projections
will appear. You can select the projection you want to save by clicking the projection name. When
you want to save all open projections with the same names you could also select "All projections"
rather than clicking them individually.
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Home | Modules - Tools
| & G o

Open =

Projection Five
C:\praf\Sper Dt Proffections\Projection Free PINE
Projection One
C:\raif\Sper Dt Prjections|Projection One PINEZ

Projection Three
C:\pra\Sper Db\ Proffections\Projection Three PINE

01
-

Projection Two
C:\praif\Sper D\ Proffections | Projection Two/PINEZ

All projections

If you choose "Save Projection As" in the drop down menu the Select projection dialogue box will
appear. You can save a single projection by either double clicking the projection name or selecting
the projection and clicking "Ok". To save all projections either double click "All projections" or select
"All projections" and click "Ok".

\g) Please select a projection

File name
Projection Five
Projection One
Projection Three
Projection Two

|

3.4 Close a projection

There are three ways to close a projection.

1. Click on the red X tab in the upper right corner of the OneHealth window. Note that if you choose
this option, all open projections will close.

2. Click on the Home tab on the top menu, then click "Close".
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m Home = Modules
o~ [ New
= save
COpen |ﬂ Close
File

3. Click on the File tab in the upper left corner of the OneHealth window.

Recent projections
D Mew projection
1 Projection Three.PINZ

@ Open projection &
3
4

Projection One.PINZ
Projection LPINZ
TestLPINZ
NewOldProj.PJNZ
TestLPINZ (temp)
TestL.PIN
2007PRoj.PINZ

-

G

=]

8

O

=
I~ R

-]
w
=]
8
[ ]
[al
-
=
3
®
=2

I:ﬁ Close projection

If more than one projection is open and you click "Close", a drop down menu of all open
projections will appear. You can select the projection you want to close by clicking the projection
name. When you want to close all open projections you could also select "All projections" rather
than clicking them individually.
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m Home - Modules = Tools
B N
E Save - -
Open [ . Set Active Marage
i Projection Five P
€ \grei]\Spee: Dits\Projections Prajection Frve FINT §
Projection One
C grm\Sees DntaProjectors Prejetion One TR0
Projection Three
C:\prof\Sper DetaProfecions\Profecion Three PR
Projection Two
C-praf\Sper: et Projerfione Projeciion Teo PHE
All projections

If you choose "Close projection” in the drop down menu the Select projection dialogue box will
appear. You can close a single projection by either double clicking the projection name or
selecting the projection and clicking "Ok". To close all projections either double click "All
projections" or select "All projections" and click "Ok".

\‘E) Please select a projection

File name
Projection Five
Projection One
Projection Three
Projection Two

ook ) [ Cconcel
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Edit module data

37

To edit a module in a projection, click the "Modules" tab on the menu bar. All active modules will be

shown. In this case Demproj and AIM are the active modules.

Home Modules | Tools

Sat Active Mana-get DemProj

| Projection Demography HIV

To edit a specific module's data, click that module in the menu bar. The edit menus and results menu will
be displayed in @a menu bar directly below the module names. In this case DemProj was selected. There

are similar editor/results menu bars for each module.

|© . N W A B

Set Active Manager DemProj <7 Favorites =
Projection Demography MY Display
H Projection parameters Demographic data Results =

Once you click on one of the menu items, the corresponding editor will be displayed. Below is the

DemProj editor for "Demographic data".
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If you "Right click" on an editor you will see edit options as shown in the picture below.
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4.2

4.3

4.4

Source button

=, Usmographe data - Angela
Fratararpepalaer Tzt al Farhley race AN-R i ramia ak birth e epactansy
FArst vear papuabon sngla age (1970]
All papulztion prajations must sat samswhera. The szrting part 15 tha nurker of paopla
in kv population by ane and 26 inthe bass yaas For both males and tennes, Bha

population is didided inbo Fee yedr o08 graogs from 0 & [0 75 79, Thare is akzo o g oge
117052 cruup (o thoss people aged S0 aml ulder.

110,159 111,252
106,318 107.531
102, 108820
04,250 25,191
a6 a1 52
B5.835 mr.3E2
82,134 3715
HEIL wsm
78,042 7758
73,477 7497
017 T2403
60,307 &2915
15,408 B by
B2533 55,260
1,006 A3, 167
58,152 STE2

129005
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To use the “Source” button

1. Click on the “Source” button to view default source information regarding the data contained in the
editor. Once the source window is open, you can add your specific notes by clicking on the window.

2. Enter the source of the data and make any special comments about the assumptions.
3. Click on “Close” to return to the editor.

The “Source” 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. It is strongly recommended
that you use this feature to avoid later confusion.

Calculate the projection

Spectrum keeps track of the validity of a projection depending on changed data or assumption of a
loaded projection. Should a calculation be necessary it will occur before a result is displayed.
Calculations may take only a few seconds if you are making only a population projection, or could take
somewhat longer if you have additional modules activated. The calculation will only occur as needed
depending on when data was changed. Under OneHealth Options, you will find a selection to ask
OneHealth to prompt the user for confirmation before each calculation.

Display module data

To display data for a module in a projection, choose the "Modules" tab and select one of the active
modules, such as DemProj. Click "Results" in the menu shown directly below the module names. A drop
down menu appears showing available indicators.
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m Home | Moduls: | Tooks
. N W A e
DemProj AIN

Sat fctive IMarager o'z Favorites -
Projection Demagraphy HIV Dasplay

W Projection parameters Demograpnicaata  [Resuts |
Population L3
Fertility 3
Maortality L3
Vital Events r Births
Flatios * Desths
Age Groups L3 Deaths by Age
Demograpghic dradend  # Crude Birth Rake
SuFrmary L Crude Death Rate

Rate of Matural Increase
Annual Growth Rate
Doubling time

After an indicator is selected, the Configure dialogue box appears, it provides several choices on how
the data are to be displayed. In this case the dialogue box is shown for Results --> Vital Events -->
Births.

Region Display Intenval
@ Total I @ single year
@ urban o ' Five year

& Rural ) Female i Ten year

Chart type
@ Line 2d
) gar 2d
) gar 3d
) Horzontal bar 2d
2 Horizontal bar 3d

Firct year Final year

1970 '] [2015

2 Table

[[] 5cale table values

[ Table plus chart
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Once the options are selected on the Configure dialogue box, click "Ok" and the data will be displayed.
To change the configuration, click on "Configure" and the Configure dialogue box will appear so you can
make desired changes.

Hnmr Mudl.w.-s | ?ﬂols

| 5ot Acthe
Projedtion

5 Frojechon parameter Demographic daty
tiru Total Births | &

Total Births

Progection Twao

1ot

[ Total - Male-+Female

If you "Right click" on a display, you will see the options shown in the picture below.
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Total Births

Line 2d
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Bar 3d
Horizontal bar 2d
Hgrizontal bar 3d
Table phus chart

Copy chart [Bnage]
Copy chart [Data)
Erimt

Add to favorites
Flioat display

One of the options is "Float display". Float frees the displayed graph/chart/table so that it is separated
from the OneHealth window and can be moved anywhere on the computer's desktop. Below is an
example of four displays that have been floated.
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| pemoraphy | HIV Jisphay.
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A display can also be docked back to the Spectrum window. If you "Right click" on a floating display you
will see that "Dock display" has been added to the options. In the picture below, one of the floating
displays from the above example has been docked.
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To make it easier to view all of the displays, you can arrange all of the floating displays in an organized
manner, by clicking the "Arrange All" button on the Home tab. Once you are finished with the displayed
data, you can close each display individually or you can click the "Close All" button on the Home tab.
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1. The exact display choices available will depend on the indicator you have selected. The display will
normally be in single years but you can change it to display every five or ten years if desired. The
chart type is also set through this dialogue box. Click on the button next to the type of display you
want. For LiST, you may also select the age cohort to display for some indicators, by using the drop-
down menu for "Select age cohort to display".

2. If you want to see only part of the projection (for example, results beginning only in the first year of
intervention coverage), you can change the first year or final year through the "First Year" and "Final
Year" drop down boxes.

3. To copy the charts you may press "Print Screen" on your keyboard, and then "Ctrl and V" to paste into
Paint, Word, or Powerpoint. To export data from a screen, mouse over the top left corner of any
table, right click to copy all, and then press "Ctrl and V" to paste into Excel.

Graphs and bar charts

OneHealth will display a variety of graphs and bar charts, including:

e Line charts

¢ Two- and three-dimensional bar charts (column charts)

e Two- and three-dimensional horizontal bar charts

e Two- and three-dimensional overlap bar charts (bars for multiple projections are shown on top of
each other)

e Three-dimensional perspective bar charts

Tables

OneHealth will also display data in the form of tables. In tables, each projection that is in use will be
displayed in a separate column. You can scroll through the table to see all the years using the PgUp and

PgDn keys or the mouse.
To print a table, right click with the mouse and select *Print’.

You can change the decimal precision on tables by selecting a group of cells and then clicking the right
mouse button and selecting ‘Increment decimals’ or ‘Decrement decimals’.

You can copy all the data in a table to Excel or Work by selecting ‘Edit’ and ‘Copy All' and then moving to
Excel or Word and pasting the data.

Summary tables
The final display available in several modules is a summary table showing all the indicators. You can

scroll through this page to see all the output. If you have more than one projection loaded, the indicators
for the second projection will immediately follow the first.
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4.6

Right click on an editor or result

When you hover over an editor and right click, the following options appear. Only options that are
available for the specific editor will be enabled.

9 Undo Ctrl+Z
@ Redo Ctrl+Y
W Cut Ctrl+X
{1 Copy Ctrl+C
[}| Paste Ctrl+V
8 Decrement Decimal Ctrl+L
*i8 | Increment Decimal Ctrl+R
= Copyall Ctrl+A
Duplicate Ctrl+D
Interpolate L
Marmalize Ctrl+M
Multiply Ctrl+M

Data Source (Row)

All Sources

Show Thousands Separator

e Copy all can be used to copy the entire contents of an editor into Excel, including the editor name, and

column and row headings.

Duplicate allows you to copy information from one cell, column or row to another. To use the
Duplicate function, highlight (select with the mouse) the range (column, row or cells to be affected).
The first cell in the range should be the value you want to copy. 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). Then right click and select Duplicate or click on the Duplicate button (if
available) to copy the value at the beginning of the range to all other cells in the range.

Interpolate to enter a beginning and ending number and have the computer calculate numbers for
the intervening intervals. Enter the beginning and ending values in the appropriate cells. Highlight the
entire range from beginning to end. Then right click and select Interpolate or click on the Interpolate
button (if available) to have the values interpolated and entered into each of the cells. When you use
the right click option to interpolate values you will have the option to select the type of interpolation,
including linear, s-shaped, exponential and front loaded. When you use the Duplicate button, the
interpolation is linear.

Multiply to multiply a cell, column or row by a specific number. Highlight the range (column, row or
cells to e affected). Enter the multiplier in the dialogue box, then click "Ok" to accept. The entire
range will be multiplied by the designated number.
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e Source allows you to keep a record of the data sources and assumptions as you make the projections
and will be maintained with the data files. You will also see source information for default data when it
is available. It is strongly recommended that you use the source feature whenever possible to avoid
later confusion. Some editors have access to the sources via the right click. Most editors have a
Source button located on the bottom of the editor window.

Some editors have the Duplicate, Interpolate and Multiply options available as buttons on the bottom of
the editor.

When you hover over a result and right click, the following options appear.

Line 2d
Bar 2d
Bar 3d
Horizantal bar 2d
Horizontal bar 3d

Table plus chart
Copy Chart{Irmage)
= | Print

'f} Add to favorites
h‘ﬂ_ Float display

"
Cloze

You can easily change the type of display by selecting one of the available options. You can use Copy
Chart to copy the graph and paste it into another program such as Excel or Word.
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5.1

5.2

Interacting with Excel

Copy and paste selected cells from Excel

You can copy selected cells in Excel and paste them into an editor by following these steps:

Enter data into Excel.

Select the cells that contain the data.

Copy the selected cells.

Right-click on the editor and select "Paste".

PN =

Copy and paste a table into Excel

You can copy an entire editor and paste it into Excel by following these steps:

1. Right-click on the table and choose “Copy all”.
2. Paste the table into Excel.
3. This is the only way to include the column and row headers.

You can copy a portion of an editor and paste it into Excel by following these steps:
1. Click on any part of the editor and drag the mouse to highlight a portion of it.

2. Right-click and choose "Copy".
3. Paste the highlighted data into Excel.
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6

6.1
6.1.1

6.1.2

OneHealth Tool

loHT] OneHealth Tool

A system to create short and medium term plans for health services

Version

Developed by Futures Institute
with support from:

Warld Health Organization
United Mations Population Fund
Bill & Melinda Gates Foundation
LUMICEF

UMAIDS

GHWA

US Fund far UNICEF

USAID

OneHealth Configuration
Configuration editor: General tab

Currency and exchange rate

OneHealth allows for the calculation of costs and budgeting in either US dollars or a currency of the
user’s choice. The user must supply exchange rates relative to the US$. The user can display results in
either US$ or the chosen currency.

Configuration editor: Module-specific tab

Human Resources

Projections of human resources may be made based upon targets that can be set or they may be based
upon policy decisions that will determine the projected human resources. In both cases, you must
complete a target setting exercise.

If you choose the policy decision option, OneHealth includes a policy editor that helps you make policy
decisions. The policy editor includes interactive graphs showing how close the policy decisions bring you
to meeting goals or targets. If you choose the policy option and you do not complete the policy editor,
unusual results will result.

If you choose the target setting option, the targets you set in the target setting editors will be those used
to cost the health plan.
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6.1.3

6.1.4

6.1.5

The decision you make here may be reversed at any time, either in the Human Resources module or in
the OneHealth Configuration screen.

Logistics
Projections of Logistics needs may be calculated based on a flexible costing template or via an optimizer.
It is strongly recommended that you use the costing templates.

The use of the optimizer is appropriate only for experts in logistics planning. Many defaults must be
checked and adjusted for the optimizer to be used correctly. Among these parameters are the weight
and volume of commodities and geo-locations of warehouses and system endpoints. Although defaults
are sometimes provided, OneHealth developers do not certify the accuracy of these defaults.

The decision you make here may be reversed at any time, either in the Logistics module or in the
OneHealth Configuration screen.

Staff matching
Why is this important?

In the intervention costing feature of OneHealth, unit staff times are based on default staff types. The
mapping in this feature will allow a linking of the default staff types in intervention costing with the
custom staff types you may have entered. This mapping will then allow for a comparison of staff time
needed to deliver essential services with the staff time available.

Facility matching
Why is this important?

The first column of the mapping will inform OneHealth of the default equipment that should be associated
with this facility type. The second column of the mapping will allow OneHealth to attribute costs
associated with these facilities to default levels of the health system (Community, Outreach, Clinic, or
Hospital). The third column of the mapping indicates whether the facility will offer medical services or
will be restricted to non-medical support functions.

Timeframe

OneHealth allows considerable flexibility in setting the years for a projection.

In the timeframe for costing, the first year is the baseline from which the costing will begin. This year is
usually the current year. The final year is the last year for which the costing of the entire plan will be
done. The first year for health system analysis is the same as the first year of the costing timeframe.
The final year for health system analysis may be set for a longer time horizon. Frequently, health
systems planning needs a timeframe that may be decades long to analyze the long term impacts of
workforce aging, facility rehabilitation, and capital investments among other things.

Once the projection has been created, these years may be changed in the Projection Manager. However,
all data for years outside of the initial range of years above will be set to zero. For example, suppose
you have an editor within a health system module spanning from 2011 to 2015 in which 100 was entered
for all years. If you change the final year for health systems to 2020, then data for years 2016 to 2020
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6.1.6

6.1.7

6.2
6.2.1

6.2.2

will be set to zero and will have to be entered manually. Therefore, it is advised that you choose the
longest time period that you might envision in your plan.

It is important to remember that the years in the Impact modules (LiIST, AIM, Goals, TB, FamPlan, and
DemProj) may be different from the timeframe used for costing in OneHealth. These tools often involve
epidemic modeling that requires looking at historical data for proper parameterization of disease
patterns. The user is invited to visit these models for more information.

Assignment of interventions to delivery channel packages (Delivery Channel
Mode only)

Every intervention can be assigned & most one  package within a delivery channel. This assignment is
used to define the range of interventions that is included in a package. Among other things, this
assignment is used in the calculation of frontier coverages based on the bottleneck analysis. Note that
some interventions are not offered at some delivery channels. For example, Management of eclampsia is
not offered at the community level.

Custom interventions
Custom interventions will appear in the following areas of OneHealth:
e Intervention coverages
e Population in need
e Treatment inputs
e Delivery channels

To appropriately cost a new intervention, each of these areas must be visited and completed with
relevant information.

IMPORTANT: The population receiving the intervention is assumed to be the entire population of your
country. The population in need must adjust this to the appropriate population for an intervention. For
example, if you have added a childhood immunization, you must adjust the “population in need” to include
only children at the age when they receive the immunization. In this case, an appropriate proxy to use
might be the number of births divided by the total population in a given year.

Programme or Channel Anaylsis
Edit staff types

Differentiating between urban and rural health plans

OneHealth does not specifically allow for differentiation of urban and rural health plans except via
creation of differentiated scenarios (see user manual). On the other hand, a simple way of moving
forward is to define staff types by where they will be located. For example, you may include both “Rural
midwives” and “Urban midwives” among the staff types. If this is combined with facility types that are
differentiated by their location, detailed planning on urban and rural lines can be accomplished.

Target populations

The option of changing an intervention’s target population is given for the following reasons:

e To allow the user to adjust target populations for custom interventions they may have added.
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e To allow for variation in the population that different countries target with specific services.

e To allow for adjustment of the target population in cases where the populations drawn from
impact modules (e.g., AIM, Goals, LiST, or FamPlan) are not matching expected numbers based
on country data.

If you are changing an intervention’s target population, remember to do the following:

1. Designate the proportion of this new target population that will need the service in the population
in need editor.
2. Identify the coverage, or actual reach, of the service in the coverage editor.

Changing the target population may result in inconsistencies between cost and impact results, as the
impact modules will continue to assume the original target population. In general, we do not recommend
that the user change the target populations of default interventions except in extreme cases where the
user cannot make adjustments to the impact modules to match expectations. An example where serious
differences would occur is the following. If the user changes the target population for ART services from
people eligible for ART to total population, then the costing calculations will be made on the basis of total
population while AIM continues to use people eligible for ART to calculate impact.

Click here to learn more about the Intervention costing process.
Intervention costing process

The determinants for intervention costs are the number of people receiving the intervention and the
quantity of resources required to deliver the intervention per person.

In order to calculate the number of people receiving the services, OneHealth includes data entry fields for
the following:

Population

Target population

Population in need

Coverage

All four of the above must have data entered into them in order for the tool to be able to estimate the
number of people receiving the intervention by year.

Population: The overall demographic parameters for the population are entered into the DemProj
module. There are country-specific defaults here.

Target population: This is where the sub-population that will receive the intervention is identified.
There are global defaults available here for each intervention.

Examples of target population include:
e Pregnant women

Adolescents

Children aged < 1 month

Children aged 0-59 months

Children aged 1-59 months

Total population

Etc.

The user can select from a drop-down list of default populations or specify the target population of each
intervention as shown below:
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Delivery channeks
Intensention ovenies
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The custom target population is useful in particular for custom interventions which the user has added to
the tool, which were not part of the default list of OneHealth interventions.

Population in need: This section is used to identify what share of the target population requires the
intervention, per year. For most preventive care interventions, the share will be 100%. For example,
antenatal care will be required for all pregnant women.

Population in need is determined by incidence and prevalence of conditions, and treatment guidelines.
In some instances, the population in need may be > 100%. For example, consider management of

diarrhea with ORS. The target population is children aged 0-59 months. If we put 100% population in
need, this means that each child will on average receive the intervention once per year. However, in
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many settings, the incidence of diarrhea may be greater than 1.0. For example, if the incidence of
diarrhea in children is estimated at 3.5 episodes per year, the population in need will then be 350%. If 1
% of all diarrhea cases are estimated to be severe, then the population in need for treatment of severe
diarrhea is 3.5% (calculated as 350% x 1%).

For another example, take treatment of malaria in pregnant women. Here the target population is
pregnant women, and the population in need is the percentage of pregnant women who will need
treatment of malaria, per year.

Coverage: The coverage measure refers to how many people, out of the population in need, are
actually receiving the intervention. This is an indicator commonly measured in household surveys such as
Demographic and Health Surveys (DHS) and Multiple Indicator Cluster Surveys (MICS). E.g., among
children with a fever during the past two weeks, how many were taken to a health provider for
treatment?

There are three columns in the coverage editor (though the columns can be expanded to include
coverage targets for all years).

e Baseline coverage - This is the starting coverage in the base year. Default values appearing here
come from the impact modules. If the default value is zero, there may not be any data available
as default for the specific intervention. Values entered into this column will drive the calculated
estimates.

e 7arget coverage used to assess impact and intervention costs  — This is the final target coverage
for the end year of your projection. Values entered into this column will drive the calculated
estimates for the end year.

e Frontier coverage from Bottleneck analysis  — Values appearing in this column are those derived
from the Bottleneck analysis for selected interventions. Values in this column do not drive any
calculations in the tool — they are only available as a reference point. If users have not done a
bottleneck analysis, the value showing here will by default be the same as the baseline coverage.
If the user has chosen to do a bottleneck analysis, then most likely a target will show that is the
suggested value that the user may consider to put as the coverage target for the final year of the
projection.

In the example below, the user has not done a bottleneck analysis. Thus the values shown in the right-
hand column are the same as the baseline coverage.
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=, Intervention Costing - Intervention coverages - test projection E@I‘ﬂ—i

Baseline coverage . Target m‘u‘cmg:‘ Frontier coverage -
from impact used to assess | from Botteneds
mddule (20013) Impact and Analysis (2017)
intervention costs
(2017)

Maternal/newborn and reproductive health

Family planning
A

Modern FP methods 8.1 8.1
Safe abortion
sate abortion o0 o0

Management of abortion complications

Past-abortion case management 0.0 0.0
Management of eclopic pregnancy care

Ectopic case management 0.0 o0

Pregancy care - ANC

Tetanus toxoid [pregnant azg 930
whi e

Syphilis detection amd treatment 303 303
[pregnant women)

Basgic AMC o0 00

Pregnancy care - Treatment of pregnancy complications
Hyoertensive disease case ne nn
Show all years of scale-up #| Enable saarching

Enter family planning coverage as
2 Contraceptive prevalence and method mix data

Percentage of women using specific methods

| Enter childbirth intervention coverages above Enter detailed childbirth data -
Close [ Transfer coverages to impact modules [E & H.ellp i
Notes:

e When in doubt about what value to enter for the population in need, go into the Target
population editor and review what target population has been selected.

e The OneHealth Tool includes pop-up texts to guide users on default definitions for population in
need, target population, and coverage. These are shown as red triangles in the upper right-
hand corner of the cell. Text will appear when the user drags the cursor until it hovers above
the flagged cell.

Examples for illustration:

Measles vaccine
How should data be inputted?
e The target population can be selected as births or children < 1.
e The population in need is 100%, since the recommendation is that all children are immunized.
e The current coverage may be 80-90%, depending on the country.

School health programme
A new school health programme will be set up to target children age 9-12 years in rural areas. The
ambition is that 60% of schools in rural areas should be covered by 2015. How should data be inputted?
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e The target population can be customized to be children from age 9 to 12. Indicate whether both
sexes are covered or select males/females.

e The population in need is the percentage of children living in rural areas, who are enrolled in
school. In this example, assume the proportion is 75% population in rural areas and 90% of
those are enrolled in school. The population in need is then 75% x 90% = 67.5%

e The current coverage is 0%, and the target coverage for 2015 is set to 60%.

PMICT
How should data be inputted?
e The target population should be set to "“Women in need of PMTCT". This is a specific parameter
that pulls the relevant data from the HIV impact module.
e The population in need here would be 100%, since the target population is already defined as
Women in need of PMTCT.
e The current coverage and target coverage are country-specific.

6.2.4 Drugs and supplies editor

Interpreting this editor

This editor requires judgment and interpretation by the user. In general, the editor assumes that a drug
or supply can be conceptualized as follows: A percentage of patients needing a service will receive X
doses of medicine to be taken Y times per day for Z days. This is translated into a cost per average case
by this equation:

Cost per average case = Percent receiving x Number of units x Times per day x Days per case x Unit cost

The percent receiving is included to allow for interventions that are differentiated by characteristics of the
client. For example, severity of the condition may require that moderate and severe cases are
differentiated.

Judgment is sometimes required because not all medicines or treatments can be interpreted in the same
way.

For example, an intrauterine device is required for one particular family planning intervention. In this
case, the percent receiving would be 100% and the units per case would be "1". However, the times per
day and the days per case are irrelevant. In this case, you would put "1" in for both of these items to
allow the calculation to be correctly carried out.

A second example would be a long term intervention where re-supply is done on a monthly basis. In this

case, the user would need to re-interpret the column headings to allow for calculation on a monthly
basis.

Using this editor
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6.2.5
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Drugs and supplies (3) may be added or deleted from the various groups in this editor (1) by using the
"Add" (5) and "Delete" (6) buttons, respectively. To add a new drug or supply, first click on a group
heading (2) to select a group under which the drug or supply should be placed. Alternatively, you may
click on a drug or supply within a group. The new drug or supply will be added to the same group as that
of the selected drug or supply. Click "Add" to select a drug or supply from a list. Note that a drug or
supply cannot be added to the same group more than once. However, you may add a drug or supply to
different groups within the same editor. To delete a drug or supply, click on the drug or supply you
would like to delete and then click ‘Delete’.

Drugs and supplies may be organized into several groups by using the "Add" (7), "Edit" (8), and

"Delete" (9) buttons. Click "Add" to create a new group into which drugs and supplies may be placed. To
edit the name of an existing group, click on its group heading to select it and then click "Edit". To delete
an existing group, click on its group heading to select it and then click "Delete". When deleting a group,
you may choose to either delete all drugs and supplies within that group or move all drugs and supplies
within that group to a different group.

Click "Manage drugs and supplies" (4) to bring up a list of all drugs and supplies in which you may create
custom drugs and supplies, edit the names of existing drugs and supplies, and delete drugs and supplies.

Bottleneck analysis

Effective coverage

The baseline effective coverage is a baseline coverage item that can be edited only in the intervention
coverages editor. The effective coverage in the frontier coverage column is a calculated value that is
used in the calculation of frontier coverages for interventions associated with the selected tracer.

In-service / refresher training editor

In the first column of numbers enter directly or follow the “double click instructions” to set a target for
staff to be trained. In the second column of numbers enter the number of staff who have already been
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trained. The third column of humbers will automatically calculate the staff that remain to be trained.
Under the years you are able to distribute the training across the years of your plan. You will see that the
fourth column changes as you add or subtract staff to be trained in any given year. When the third and
fourth columns are equal you have distributed the training across the years in a manner consistent with
your target.

Office and equipment costs editor

What are these costs?

Recurrent costs for existing employees are year to year material support required for an employee to do
their job and are not entered elsewhere in the tool. Examples could be the prorated cost of facilities,
materials, phone line, etc.

Cost of setting up an office for a new employee might include purchase of furniture and computer
equipment.

You should exercise judgment to not include costs here that are included elsewhere in the tool. For
example, if a staff member sits in a health facility where his/her office and support are provided, you
would not include those costs here.

Delivery channels

Channels not costed by OneHealth

OneHealth is designed primarily to cost Ministry of Health activities. However, it is understood that many
activities related to health are implemented outside the Ministry of Health, and these activities impact the
health of a nation. Therefore, the user can distribute coverage of health interventions across health
channels under the control of the Ministry of Health and under channels not under the control of the
Ministry of Health. It is implicit in the labels Community, Outreach, Clinic, and Hospital that these are
Ministry of Health provided or financed activities. Other activities are carried out by WASH (scroll down
for more information on WASH), other government sectors, or the private sector.

The intervention costs (drugs, supplies) associated with other government sectors or the private sector
are not costed in OneHealth. If the user would like for these items to be costed, their share of service
delivery should be attributed to one of the government health channels (i.e., Community, Outreach, etc.).
Furthermore, health personnel and facility use associated with these other sectors are not tabulated.
Again, if the user would like these to be tabulated (s)he should attribute the shares of service delivery to
one of the government health channels.

WASH

WASH is a very special case in OneHealth. As a delivery channel, it is assumed that its activities are
implemented by a ministry other than the Ministry of Health. Interventions carried out by the WASH
sector are not costed, and resource requirements are not tabulated within OneHealth. On the other
hand, there are interventions categorized as WASH. These include, by default, safe water, sanitation,
hand washing, excreta removal, etc. These activities can be carried out by any of the channels. For
example, hand washing promotion is frequently carried out in the Community by Community Health
Workers. On the other hand, improvements to water systems are carried out by the WASH delivery
channel. Finally, there is a programme area called WASH. As a programme area, it has health
interventions associated with it when OneHealth is running in programme area mode and programme
costing elements associated with it in both programme area mode and delivery channel mode.
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WASH as a delivery
channel

WASH as a collection
of interventions

WASH as programme area

Included in OneHealth
costs and resource
requirements?

NO

YES

YES

Frequently attributed
interventions

Piped water,
sanitation

Hand washing, safe
removal of children’s

Programme costs incurred
by the Ministry of Health for

stools improving water and

sanitation

Intervention Coverages

Choosing scale-up patterns  Scale-up of childbirth care interventions

This editor allows you to set intervention coverages for both estimating mortality impact and intervention-
related costs. You may change the baseline or target coverages for any interventions. The calculated
frontier coverage from Bottleneck Analysis is noted for your reference.

When you have completed your coverage scale-up plan, click the button "Transfer coverages to impact
modules". Only by clicking this button will your changes to interventions with calculated impact be
permanent. Coverages for interventions without calculated impact (marked in red) are saved
automatically in the Intervention Coverages editor.

By default, a linear scale-up is implemented. If you would like to customize your scale-up trajectory,
check off “Show all years of scale-up”. You may then directly enter a scale-up or use the right-click
options for automated scale-up (e.g., S-Shaped, Front Loaded, etc.). Additional information on choosing
scale-up patterns can be found below.

Choosing scale-up patterns

Scale-up of interventions is phased differently depending on programme priorities and capacities for
implementation. OneHealth provides four default scale-up patterns: 1) linear; 2) S-shaped; 3)
exponential; and 4) front-loaded. The following is a brief description of when each might be appropriate.

1) Linear is used if it is believed that a steady amount of improvement can be achieved over the
course of scale-up. An example of this might be when roll-out of a programme is done region by
region over the course of the scale-up period.

2) S-shaped is considered the classic scale-up curve and probably appropriate for most cases. This
is used when initial investments in time and resources are needed with a pilot group initially. In
a second phase, there is rapid scale-up as easy-to-reach or easy-to-target populations receive
the services. In a third phase, hard-to-reach populations must be addressed and progress
slows.

3) Exponential is a rarely encountered curve for scale-up. A typical example of this scale-up is if
initial work on services improvement is slow and rapid improvement occurs at the end of the
scale up-period. Alternatively, one might think of this as a truncated S-Curve where hard-to-
reach groups will not be addressed until a later programme period (and thus the plateau is not
observed).
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4) Front-loaded is used when initial investments have already been made and rapid scale-up is
considered likely from the beginning of the planning period. Alternatively, this could be used in
cases where large initial investments are not needed and again rapid scale-up will occur
immediately.

Click here to learn more about the Intervention costing process.

Top

Scale-up of childbirth care interventions

OneHealth calculates the impact of childbirth care interventions with the Lives Saved Tool (LiST).

&

For many purposes, OneHealth will automatically transfer intervention scale-up to LiST when you click on
“Transfer coverages to impact modules”. It is important to note that the intervention scale-up will be
done in a manner that requires the least improvements in the delivery levels (i.e., essential care, basic
emergency obstetric care, and comprehensive emergency obstetric care). However, the impact of most
childbirth care is linked to the birth delivery levels. For example, interventions available at the CEMOC
level are more effective than those available only via essential care. An implication of this is that the
calculation of the impact of many improvements in the quality of care cannot be directly reflected in the
coverage editors of OneHealth.

If you would like for OneHealth outputs to reflect improvements in essential care, basic emergency
obstetric care (BEMOC), or comprehensive emergency obstetric care (CEMOC), you must go to the
childbirth coverage editor of the Lives Saved Tool (see screen shot below for navigation hint). If you
scale up the availability of BEMOC or CEMOC, it is important that you cost the activities necessary for
these improvements.
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6.5

Top
Drug and Supply Unit Costs

The prices entered in this editor should be real prices, not inflation-adjusted prices. Inflation rates for
the projection period are entered in the OneHealth Configuration and are applied to all cost elements in
the projection in the results. Changes in prices entered in this editor should be based on the belief that
real prices will go up or down because of changes in the procurement environment, improved technology,
improved negotiation power, etc.

Budget Mapping

The budgeting process Hierarchical budgeting Important information on mapping drugs and
commodities

The budgeting process

The OneHealth budgeting process consists of the following steps:

The user defines a name for one or more budgets.

The user selects a budget to work on under the configuration.

The user defines budget categories either by typing them in or by uploading a list.

The user maps the OneHealth costing categories to the budget categories created in step three.
The user can view the created budget.

LA o

Top

Hierarchical budgeting

OneHealth cannot automatically create a hierarchical budget with subtotals and totals included. On the
other hand, strategic creation of budgeting categories can make the process much easier with Excel. Itis
recommended that you number each budget category according to its place within a budget. For
example, salaries for midwives located in clinics might be numbered as follows: 3.2.14.1. Midwife
salaries — clinic where 3 denotes the part of the budget where human resources are handled, 2 refers to
clinics, 14 refers to midwives as the 14th human resource type, and 1 refers to salaries as opposed to
benefits or incentives.

Top

Important information on mapping drugs and commodities

Drugs and commodities in OneHealth are planned or projected in both the Logistics and Intervention
costing modules of the tool. The Intervention costing module projects the needed quantities of drugs and
commodities to deliver interventions scaled up in Intervention costing. The Logistics module allows the
user to add drugs and commodities that are not planned via the interventions in Intervention costing. In
addition, the Logistics module assists in planning for wastage and for sufficient safety stock of both the
drugs and commodities needed for intervention scale-up and the additional drugs and commaodities
planned for in the Logistics module.

The budget mapping for the drugs and commaodities planned for intervention scale-up is done within the
“Intervention Costing” module of the Budget Mapping tool. You will find each of these drugs or
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commodities listed once there. The budget mapping for wastage and safety stock for these drugs and
commodities is done within the “Logistics” module of the Budget Mapping tool. You will see each of these
drugs and commodities listed twice, once for wastage and once for safety stock. Also within the
“Logistics” module of the Budget Mapping tool are three instances of the drugs and commodities added in
the Logistics module of the tool: once for the drugs and commodities to deliver services, once for
wastage, and once for safety stock.

We strongly recommend that you use the aggregate functions in the tools to assist you as you do the
budget mapping. For example, if you are interested in mapping individual elements of the wastage for
commodities and drugs, you may want to show in aggregated-fashion all other elements of the “Logistics’
module of the Budget Mapping tool. In this way, you may be sure that you are mapping only the wastage
elements.

’

Top
Human Resources

Staff baseline editor

Health system staff may be posted to facilities, district/regional administration, or central administration.
Most often, the staff posted to facilities are involved in direct service delivery, although some staff will
also perform management, administrative, or support functions. Staff posted to district/regional level or
central usually have managerial or administrative functions. However, these staff will frequently be
qualified medical personnel, especially if they perform planning or programmatic tasks.

Staff time utilization editor

These data input are used to make estimates of capacity utilization. The intervention costing module
makes estimates of time spent on health service delivery. The programme costing module makes
estimates of time that staff spend in training. These various pieces of information are combined together
to provide the OneHealth user with a staff capacity utilization estimate in the summary outputs. This
input is not necessary for OneHealth to make costing or impact estimates.

Retention incentives

Retention incentives will have both a cost and an anticipated impact on the attrition rate. The cost of
incentives will be calculated based on the inputs the user provides. If you choose to compute Human
Resources results based on targeted values, then the impact of reduced attrition rate will impact the
number of staff that need to be hired. However, it will not impact the number of staff available. If you
choose to compute Human Resources based on the Policy analysis, then the impact of reduced attrition
rate will impact the number of staff that need to be hired and, in conjunction with recruitment, will
determine the number of staff available.

Types of retention incentives

Retention incentives are provided to employees to reduce the probability that they will leave employment
within the health sector or leave their assigned post. Examples of incentives are subsidized
transportation, additional vacation, subsidized housing, etc. If all employees currently receive a particular
incentive, the user may consider including the incentive as part of either salaries or benefits since its
provision will not decrease current levels of attrition.

Impact of retention incentives
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The impact of incentives is expressed as a percent reduction in a particular cause of attrition. For
example, suppose the attrition due to a given cause is 25 percent. If the impact of a housing subsidy
were a 50 percent reduction in attrition, then the post-incentive attrition would be 12.5 percent (i.e., 25%
- 50% x 25% = 25% - 12.5% = 12.5%).

The evidence base on the impact of HR incentives is weak. The user is encouraged to use their best
judgment on the potential impact of incentives and to do sensitivity testing.

Target setting configuration editor

Human resources may be targeted in several fashions, depending on if they are posted to facilities,
district/regional administration, or national administration. Most frequently, staff at facilities are targeted
based on facility norms. An exception to this rule may be community health workers who may be
targeted based on population. At the regional and central level, staff are more frequently targeted based
on population or with direct entry to fill specific positions.

In-service training editor

In-service training costs are generic training that is provided to health personnel. It may be that such
things are refresher courses on civil service rules or benefits or general training on human resources
procedures.

Attrition baseline

Retention incentives will have both a cost and an anticipated impact on the attrition rate. The cost of
incentives will be calculated based on the inputs the user provides. If you choose to compute Human
Resources results based on targeted values, then the impact of reduced attrition rate will impact the
number of staff that need to be hired. However, it will not impact the number of staff available. If you
choose to compute Human Resources based on the Policy analysis, then the impact of reduced attrition
rate will impact the number of staff that need to be hired and, in conjunction with recruitment, will
determine the number of staff available.

Infrastructure

Medical equipment

Health Posts
e This equipment is for a basic day clinic serving a population of 1,000 people
o At the end of this list is equipment for a TB microscopy lab serving a population of approximately
100,000.
Health Centers

e This list is for a facility serving a population of about 10,000 people. It has from 2 to 5 beds; in
some cases the number of beds could raise up to 20

o At the end of this list is equipment for a TB microscopy lab serving a population of approximately
100,000.




OneHealth Tool 65

6.8
6.8.1

District Hospitals

e This equipment list is for a facility that serves a population of about 100,000 people. It would have
a minimum of 100 beds.

o At the end of this list is equipment for a TB microscopy lab serving a population of approximately
100,000 and equipment for a TB molecular lab performing approximately 1,000 line-probe assays.

Provincial Hospitals

e This equipment list was developed for a facility that provides service to a population of minimum
1,000,000 people. It has at least 300 beds and supports several clinical specialties.

o At the end of this list is equipment for a TB microscopy lab serving a population of approximately
100,000; equipment for a TB molecular lab performing approximately 1,000 line-probe assays; a
culture laboratory performing approximately 12,000 cultures; a DST laboratory performing
approximately 1,000 first-line DST (and possibly 100 second-line DST); and optional additional
equipment for culture and DST laboratories.

Central Hospitals

¢ This equipment list was developed for a specialized hospital providing service to a population of at
least 1,000,000 people. It has a minimum of 200 beds. All the specialties are provided in this
hospital.

o At the end of this list is equipment for a TB microscopy lab serving a population of approximately
100,000; equipment for a TB molecular lab performing approximately 1,000 line-probe assays; a
culture laboratory performing approximately 12,000 cultures; a DST laboratory performing
approximately 1,000 first-line DST (and possibly 100 second-line DST); and optional additional
equipment for culture and DST laboratories.

Financial Space

General Government Health Expenditure approaches

Manual approach: You can choose year-on-year growth rates or a fixed annual growth rate for the
projection period. This should be done for both domestically and externally financed GGHE.

Coefficient approach: The first coefficient will describe the relationship between the growth of GDP
and the growth of Domestic General Government Health Expenditure. When the coefficient is greater
than 1.00, the growth of Domestic General Government Health Expenditure is greater than the growth of
GDP. When the coefficient is less than 1.00, the growth of Domestic General Government Health
Expenditure is less than the growth of GDP. The second coefficient describes the fraction of the increase
in external resources that is devoted to Domestic General Government Health Expenditure. Note that this
increase includes external resources that were originally intended for use by the government and those
that were originally intended to go through other expenditure channels.

Target approach (as % of GGE): Set target value for GGHE (total) as a % of general government
expenditure. Then enter arrival year, i.e. when the target will be met, and years of delay before the base
year value starts to move toward the target.
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Target approach (in constant prices): Set target value for GGHE (total) in constant prices. Then
enter arrival year and years of delay.

Private Health Expenditure options

There are two options for entering private health expenditures.

“Growth as coefficient’s option” is UNCHECKED: Manual input. Enter either year-on-year growth
rates or a fixed annual growth rate for the projection for each of the disaggregated private health
expenditure variables.

“Growth as coefficient’s option” is CHECKED: Set coefficients to reflect the relationship between
private health expenditure (total) and i. GDP; ii. GGHE (net of % change in GDP).
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Spectrum Modules

DemProj

W DemProj

A Spectrum Module for Creating Population Projections

™

Spectrum System of Policy Models

What is DemProj?

The demographic model in Spectrum, known as DemProj, is a computer program for making population
projections for countries or regions. The program requires information on the number of people by age
and sex in the base year, as well as current year data and future assumptions about the total fertility rate
(TFR), the age distribution of fertility, life expectancy at birth by sex, the most appropriate model life
table, and the magnitude and pattern of international migration. This information is used to project the
size of the future population by age and sex for as many as 150 years into the future. If desired, the
projection can also estimate the size of the urban and rural populations. Linking DemProj with other
modules in Spectrum makes it possible to examine the demographic impact of AIDS (AIM), the family
planning service requirements to achieve demographic and health goals (FamPlan), the costs and
benefits of family planning programs and the socioeconomic impacts of high fertility and rapid population
growth (RAPID).

DemProj was first produced in 1980. Since then, it has been used by a large number of planners and
researchers around the world. It has been updated from time to time in response to comments and
suggestions from users. This current release incorporates a number of new features in response to
these comments.

DemProj (and the entire Spectrum system) is designed to produce information useful for policy
formulation and dialogue within a framework of easy-to-use computer programs. The focus is on the
generation of information useful for policy and planning purposes rather than detailed research into the
underlying processes involved. For this reason, the programs are designed to be used by program
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planners and policy analysts. DemProj uses data that are readily available and requires little
demographic experience beyond the information available in this manual.

Why make population projections?

Population projections are useful for a variety of purposes, most commonly as a basis for planning. For
example, assessing a nation’s or region’s needs for new jobs, teachers, schools, doctors, nurses, urban
housing, or food requires knowledge of the number of people who will be requiring services. Thus,
population projections serve as the starting point for most projections of future need.

Population projections are also important for policy dialogue. A key aspect of the policy process is
recognizing that a problem exists and placing that problem on the policy agenda. Since rapid population
growth contributes to many of the major development problems, population projections are required to
illustrate the future magnitude of the problems. For example, a population projection is required in order
to illustrate the future threat to forests from excessive use of fuel wood.

Population projections are required also in areas of the policy process that involve proposals to solve
problems. In this case, population projections are required to show the magnitude of the services that
will be required for the proposed solution and the improvements in population-based indicators that will
occur. For example, a discussion of the need for and impact of an expanded program of immunization
requires a population projection to show the number of children who will need vaccination in the future
and the reduction in morbidity and mortality rates that could be achieved by the proposed program.

Looking at future population composition and size usually requires producing several projections, for two
reasons. First, projections are based on assumptions about future levels of fertility, mortality and
migration. Since these are simply assumptions, it is often wise to consider low, medium and high
variants of each assumption so that the range of plausible projections can be determined. Second, when
population projections are used for policy dialogue, it is usually important to show how various rates of
population growth would affect the projections. For example, an analysis of the impacts of population
growth on education typically would include a high-growth projection to show the magnitude of the
problem under current conditions, and a low-growth projection to show how a slower-growing population
would put less pressure on the education system to meet national education goals.

Steps in making a population projection

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

1. Select geographic area. Population projections are normally made at the national level. However,
projections may also be made for other geographic areas, such as urban areas, capital cities,
provinces, districts, and catchment areas. For example, the trend toward decentralization of public
programs in many countries has greatly increased the need for projections at the district and
provincial levels. The first step in making a population projection is to decide the most appropriate
geographic area for the application.

2. Determine the period of the projection. Population projections start at some base year and
continue for a certain number of years into the future. The base year is often selected on the basis of
data availability and is usually the year of the most recent census or large-scale survey. The number
of years to project is determined by the use of the projection. Planning activities generally focus on
short-term projections (five years), while projections used for policy dialogue often use a longer time
horizon (10-30 years).
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3. Collect data. At a minimum, base year data need to be collected for the nhumber of people by age
and sex, the TFR, and life expectancy at birth. Since the population projection will only be as good as
the data on which it is based, it is worth the effort to ensure that appropriate and high-quality data
are collected and prepared before starting the projection.

4. Make assumptions. Population projections require assumptions about the future levels of the total
fertility rate (TFR), life expectancy at birth, and international migration. Assumptions regarding the
most appropriate model tables (see Sections III B and III C) for fertility and mortality are also
required. These assumptions should be carefully considered and based on reasonable selection
guidelines.

5. Enter data. Once the base year data are collected and decisions are made about projection
assumptions, DemProj can be used to enter the data and make a population projection.

6. Examine projections. Once you make a projection, it should be examined carefully. This scrutiny
includes consideration of the various demographic indicators produced, as well as the age and sex
distribution of the projection. Careful examination of these indicators can act as a check 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.

7. Make alternative projections. Many applications require alternative population projections. Once
the base projection has been made, the program can be used to generate alternative projections
quickly by varying one or more of the projection assumptions.

Before you get started

You will need to collect data and make certain decisions before running the model. For example, to set

the projection parameters, you will need to decide

e The first year of the projection (usually the latest year for which you have population data)

e The last year of the projection

e Whether you want to project the total population or whether you want to break it down into urban and
rural segments

e Whether you want to enter population numbers in terms of thousands or millions

The data you will need include (click the link to see more detailed information):

o The first year population, broken down by sex, and in age categories of 0-4, 5-9, efc. until the final category of 80+
o Total fertility rate (TFR)

o Age-specific fertility rates (ASFR)
e Sex ratio at birth (the number of male births per 100 female births); default is 105

o Life expectancy for the first year, male and female
e The model life table you want to use

¢ International migration: Net migrants per year by sex and age
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e Regional assumptions: Sex and age information in rural and urban categories for the first yeai, you

want to break the projections down into rural and urban populations

Demographic input editors

This section covers the DemProj inputs in the order that the model needs them:

Base year population by age and sex
Fertility

Mortality

International migration

Overall, these inputs fit into one of the three population processes: fertility, mortality, and migration. A
population projection accommodates these processes by using information on the overall level of each
process, and its shape - or age pattern. For the sake of efficiency - and quite often for accuracy - the
shapes (age patterns) of the three components are supplied by model schedules.

Demographic research has long observed and collected patterns of data. Model schedules attempt to
capture these patterns with as few parameters as warranted. Such model schedules are then used to
evaluate the quality of other demographic data; to smooth schedules of fertility, nuptiality, migration, or
mortality; to provide building blocks in estimating levels and trends of demographic processes; and to
forecast the behaviors of these processes in a population. In this last application, DemProj uses model
patterns for two processes, fertility and mortality:

Fertility
1. TFR

2. Age distribution of fertility

Mortality
1. Life expectancy at birth

2. Age-specific mortality
Projection parameters

Using the editor

When you click on "Projection parameters" the following screen appears:
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Projection parameters - tanzania_2022_national-28jan2022 >
First year 1970
Final year 2025
Projection period Single year
Currency name

[_]Enter first year ages by single age
Enter COVID-19 deaths
Custom population

[]Use custom population adjusted file

Load data

Cancel Source & Help

You will notice that there is only one screen for projection parameters and it is not set up as a typical
editor because it is not necessary here to enter or review data.

Arst year, Anal year and Projection period
These entries cannot be changed here; they are shown for information only. Users can change these
parameters by visiting the Projection Manager.

Currency name
This is the name used to label the currency units.

Enter first year ages by single age
This box is checked by default so that the population displayed in the First year population editor is by
single age. Uncheck the box if you would like to see the population displayed in five year age groups.

COVID-19 deaths

Check this box if you want to enter excess deaths due to COVID-19. Note that if you are using
demographic data from World Population Prospects 2022 you do not want to do this since COVID-19
deaths are already included in those estimates.

Custom population

The 'Custom population’ option indicates that Spectrum should adjust its population projection to match
data that you enter. This is necessary in cases when a projection made using the official trends in TFR,
life expectancy and migration does not exactly match the official population estimates or projections. To
use this feature you need to prepare a CSV file that has the population by age and sex for each year of
your projection. When Spectrum projects the population it will check this file at the end of each year and
make small adjustments to the population to match the data in the CSV file. This can be thought of as
adjusting migration in order to match the population estimates.
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The file should be formatted as follows:
First row: First column is blank, the remaining columns have the years of the projection from the first to

the last

Second row: The first column should have ‘Males’. All other columns are blank

Row 3 to 83: The first column has the single age. The remaining columns have the population for males
of that age in the corresponding year.

Row 84: The first column has ‘Total’. The remaining columns have the total population for each year.
Row 85: The first column has ‘Females’. The remaining columns are blank.

Rows 86 to 166. The first column has the single age. The remaining columns have the population for
females of that age in the corresponding year.

Row 167: The first column has ‘Total’. The remaining columns have the total population for each year.

The file should be created in Excel and saved as a CSV file.
A section of the file is shown below:

A B C D E F G H

1 1981 1982 1983 1984 1985 1986 1987
2 |Males

3 0 766,577 786,975 B07915 B29,412 851,482 874,139 B97398
4 1 791,409 811,910 832,942 854,518 §£76,654 899,362 922,660
5 2 B04,663 825,157 846,172 867,723 B89,822 912484 9535724
6 3 BOB526 828915 B49,818 871,248 893,218 915,743 938,835
7 4 B05,184 825,383 845,088 867,312 889,069 911,371 934,233
8 5 796,923 816,856 837,288 858,231 873,697 901,701 924,254
g 6 785,930 805533 825,626 846,220 867,327 888,961 911,135
10 7 774,095 793,315 813,013 833,199 853,887 875,089 896,816
11 8 762,818 781,610 800866 820,595 840,811 861,525 B82,749

2 9 752,023 770,350 789,124 B08,355 828,055 848,235 863,907

3 10 740,058 757,888 776,147 794,847 813,997 833,608 853,692
14 11 723,893 741,158 758918 777,060 795,637 814,657 834,133
15 12 699,909 716,667 733,825 751,395 769,385 787,807 806,669

6 13 666,159 682,351 698936 715925 733,326 751,150 769,408 |

7.1.5.2 Demographic data

7.1.5.2.1 First year population

Using the editor
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The population by age and sex in the base year is entered in this editor. It is displayed by single year by
default. If you prefer to see the data displayed in five year age groups then you should uncheck "Enter
first year ages by single age" in the Projection parameters editor. Unless you opted to not select a
country, you will see default country specific values. Click the "Source button" to see the source for the
data. You can modify these default values by following these steps:

1. Enter the size of the population by age and sex in the appropriate cells in the editor. The total
number of males and females will be automatically calculated and displayed in the last row of each
column.

2. If your projection includes an urban and rural projection, enter the urban population size by age and
sex. If you are not including urban and rural projections, these columns will not be displayed.

3. Check to be sure that the total male and female populations are correct once you have entered all the
required information. If they are not, you have probably entered a number incorrectly in one or more
of the cells.

What is the first year population?

All population projections must start somewhere. The starting point is the number of people in the
population by age and sex in the base year. For both males and females, the population is divided into

five-year age groups from 0-4 to 75-79. There is also a final age group for those people aged 80 and
older.

If you change the first year population, Spectrum will determine the percent change and apply this
percent to the DemProj population and migration. Spectrum will then recalculate the projection starting at
1970 in order to recreate the epidemic based on your population changes.

World Population Prospects 2019

Data from the United Nations Population Division's World Population Prospects 2019 Revision are built-in
to Spectrum and will be loaded by default when you start a new projection and select a country. You can
replace these data with your own data if you prefer. Other sources of data are described below.
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National census reports

Base year population figures are available from a number of sources. Usually, the best source will be a
national census. Census reports always include tables showing the size of the population by age and sex.
Often these tables are available for the national level and for provincial or district levels.

Issues with raw census data

Several types of problems can exist in raw census figures, including under-reporting, age misreporting,
and undefined ages. Census tables should be adjusted to minimize these problems. Underreporting can
occur for a variety of reasons. For example, occasionally certain geographic areas or social status groups
are entirely or partially missed in the census. Sometimes respondents intentionally misreport in order to
avoid identifying military age males, marriageable age females, or family members that may affect the
family’s taxes. Age misreporting can occur when ages are purposely or unintentionally reported
incorrectly, such as when ages are rounded to the nearest five-year age group or when ages are
unknown. In most censuses, there will also be a certain proportion of the population with age undefined.
These problems should be corrected through standard demographic procedures and reported in later
census reports, but in many developing countries these reports may not be done or may only appear
many years after the census is completed. Therefore, it is important to be sure that corrected census
figures are used whenever possible, rather than raw census tables.

Additional data sources

There are other sources of population data if recent census reports are not available. The Population
Division of the United Nations publishes a considerable amount of population data. The most useful
sources for population projections are the Demographic Yearbook, which contains the most recent census
data for most countries; and the World Population Prospects, published every two years and containing
population estimates and projections for most countries of the world. The latest edition of World
Population Prospects may be a particularly useful source if country data are unavailable, since it will
contain estimates of base year populations as well as assumptions about future levels of fertility,
mortality and migration. World Population Prospects contains estimates and projections of population by
five-year age groups that have been adjusted for misreporting. These data may be used when reliable
census data are not available. Spectrum contains country specific data from World Population Prospects
that can be used to prepare projections.

The U.S. Census Bureau also publishes a set of population projections for the countries of the world
called World Population Profile. Other sources, such as the Population Reference Bureau’s World
Population Data Sheet or the World Bank’s World Development Indicators, list the total population of most
countries of the world but do not provide age and sex specific numbers.

Population estimates may also be accessed from various Internet sites, including:

« United Nations population projections
« U.S.Census Bureau

 Population Reference Bureau

7.1.5.2.2 First year population (2)

Using the editor



http://un.org/esa/population/unpop.htm
http://www.census.gov/ipc/www/
http://www.prb.org
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The population by age and sex in the base year is entered in this editor. It is displayed by single year by
default. If you prefer to see the data displayed in five year age groups then you should uncheck "Enter
first year ages by single age" in the Projection parameters editor. Unless you opted to not select a
country, you will see default country specific values. Click the "Source button" to see the source for the
data. You can modify these default values by following these steps:

1. Enter the size of the population by age and sex in the appropriate cells in the editor. The total
number of males and females will be automatically calculated and displayed in the last row of each
column.

2. If your projection includes an urban and rural projection, enter the urban population size by age and
sex. If you are not including urban and rural projections, these columns will not be displayed.

3. Check to be sure that the total male and female populations are correct once you have entered all the
required information. If they are not, you have probably entered a number incorrectly in one or more
of the cells.

What is the first year population?

All population projections must start somewhere. The starting point is the number of people in the
population by age and sex in the base year. For both males and females, the population is divided into

five-year age groups from 0-4 to 75-79. There is also a final age group for those people aged 80 and
older.

If you change the first year population, Spectrum will determine the percent change and apply this
percent to the DemProj population and migration. Spectrum will then recalculate the projection starting at
1970 in order to recreate the epidemic based on your population changes.

World Population Prospects 2019

Data from the United Nations Population Division's World Population Prospects 2019 Revision are built-in
to Spectrum and will be loaded by default when you start a new projection and select a country. You can
replace these data with your own data if you prefer. Other sources of data are described below.
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National census reports

Base year population figures are available from a number of sources. Usually, the best source will be a
national census. Census reports always include tables showing the size of the population by age and sex.
Often these tables are available for the national level and for provincial or district levels.

Issues with raw census data

Several types of problems can exist in raw census figures, including under-reporting, age misreporting,
and undefined ages. Census tables should be adjusted to minimize these problems. Underreporting can
occur for a variety of reasons. For example, occasionally certain geographic areas or social status groups
are entirely or partially missed in the census. Sometimes respondents intentionally misreport in order to
avoid identifying military age males, marriageable age females, or family members that may affect the
family’s taxes. Age misreporting can occur when ages are purposely or unintentionally reported
incorrectly, such as when ages are rounded to the nearest five-year age group or when ages are
unknown. In most censuses, there will also be a certain proportion of the population with age undefined.
These problems should be corrected through standard demographic procedures and reported in later
census reports, but in many developing countries these reports may not be done or may only appear
many years after the census is completed. Therefore, it is important to be sure that corrected census
figures are used whenever possible, rather than raw census tables.

Additional data sources

There are other sources of population data if recent census reports are not available. The Population
Division of the United Nations publishes a considerable amount of population data. The most useful
sources for population projections are the Demographic Yearbook, which contains the most recent census
data for most countries; and the World Population Prospects, published every two years and containing
population estimates and projections for most countries of the world. The latest edition of World
Population Prospects may be a particularly useful source if country data are unavailable, since it will
contain estimates of base year populations as well as assumptions about future levels of fertility,
mortality and migration. World Population Prospects contains estimates and projections of population by
five-year age groups that have been adjusted for misreporting. These data may be used when reliable
census data are not available. Spectrum contains country specific data from World Population Prospects
that can be used to prepare projections.

The U.S. Census Bureau also publishes a set of population projections for the countries of the world
called World Population Profile. Other sources, such as the Population Reference Bureau’s World
Population Data Sheet or the World Bank’s World Development Indicators, list the total population of most
countries of the world but do not provide age and sex specific numbers.

Population estimates may also be accessed from various Internet sites, including:

« United Nations population projections
« U.S.Census Bureau

 Population Reference Bureau

7.1.5.2.3 Total fertility rate

Using the editor



http://un.org/esa/population/unpop.htm
http://www.census.gov/ipc/www/
http://www.prb.org
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This editor can be found on the "Total fertility rate" tab under Demographic data and is used to enter the
base year total fertility rates (TFRs) and the assumed future TFRs. The first few years will be shown on
the screen. To see all of the years, use the scroll bar to scroll to the left or right.

If you selected a country or region when creating the projection, you will see country specific default data
displayed, however you have the option to change these values.

If you want to keep the TFR constant at the base year value, you can enter the base year value and then
use the "Duplicate” button; duplication may be done for any interval of time.

You may want to enter a TFR value for the first year and the last year and interpolate between these
values to fill in the intervening years; interpolation may be done for any interval of time.

Click here for instructions on how to use the Duplicate and Interpolate features.

Base year estimates

The Total Fertility Rate (TFR) is the number of live births a woman would have if she survived to age 50
and had children according to the prevailing pattern of childbearing at each age group. It is not an
average of the number of live births for currently living women. Rather, it is a synthetic measure that
expresses the current level of fertility in terms of the average number of live births that would occur per
woman if the current age-specific fertility rates remained constant and all women survived to age 50.

Estimates of the TFR are available from a number of sources. The best sources will be national fertility
surveys, which have been conducted by most countries. A large number have been conducted under a
series of international projects, including the Demographic and Health Surveys (DHS), the Centers for
Disease Control and Prevention (CDC) Fertility Surveys, the Contraceptive Prevalence Surveys (CPS) and
the World Fertility Surveys (WFS). Information from these and other national surveys is collected and
reported in a variety of sources, including summary reports from the DHS, the Population Reference
Bureau’s World Population Data Sheet, and the World Bank’s World Development Indicators.

Future assumptions
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An assumption about the future TFR is required for most population projections. However, if the
population projection is combined with a family planning projection, then the future value of the TFR may
be determined by the impact of the family planning program.

There are several options for setting the TFR projection.

1.

National projections. Many countries have official population projections that include
assumptions about the future course of their TFRs, often with several variants. If population
projections are being made for planning purposes, it is often recommended that the official
assumptions and projections be used.

National goals. Many countries have national population goals that often include the TFR. It may
be useful to use these goals as a starting point for projections. One projection may assume that
the TFR goal is achieved, while others may examine the effects of a delay in achieving the goal.
Sometimes goals are expressed in terms of crude birth rates, population growth rates, or
contraceptive prevalence rates instead of TFR. In these cases, different TFR assumptions may be
used to discover a TFR projection that is consistent with the national goals for these other
indicators.

Published projections. The population projections prepared by the United Nations Population
Division and reported in World Population Prospects include three assumptions (low, medium and
high) about future fertility for each country included in the report. These fertility assumptions may
be used. The disadvantage to using these projections is that it is not clear how the “low,”
“medium” and “high” assumptions have been determined, but the UN generally considers the
“medium” variant to be the most likely. The U.S. Census Bureau projections also contain a set of
TFR assumptions.

Recent trends and international experience. If information is available on the TFR for
several years, it may be useful to analyze the trends in TFR and to develop a future assumption
based on continuing past trends. It should be noted, however, that past trends cannot be expected
to continue for very long into the future. TFR rarely declines at a constant pace throughout an
entire demographic transition. Rates of decline are often slow at first, increase during the middle
of the transition, and slow again as they approach replacement level fertility.

Socioeconomic development and population program effort. Studies have shown that the
pace of fertility decline is related to the level of socioeconomic development of a country and the
amount of effort put into the family planning program. These studies are summarized in Table 1,
which shows the decline in the TFR as a function of these two factors. This experience can be
used to develop realistic assumptions about the rate at which fertility could decline in the future in
any given country. Table 1 shows that the most rapid fertility declines experienced between 1978
and 1990 were for countries with strong family planning programs and high levels of
socioeconomic development during the 1980s.

Table 1: Declines in TRR in 1990s by Level of Program Effort During 1994-1999 and
Socioeconomic Setting
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Program Effort, 1994-1999
Socioeconomic Very Overall
Setting Strong Maoderate Weak Weak/Mone Average
High Memico 0.37 Chile 0.10 Erazil 025 CostaRica 0.36
Mzuritius 024  Trinidad 04s Urnuguay 0.0%
Colombia 021 amid Tobago Veneruela 031
Jamaica 0.2¢  Panama 008 Argenting 021
Forea, Rep 0.18 Uzbekistan 0.72 Kazakhstan 0.346
Mizlzysia 036  dverage .54 Average 0.27 High
Average Ll U]
'|.'|||r|.'r Sledelle Turnsia 81 Desmanacan e Feuesdor Bt ﬂ'-ﬂl.'y'.:lrl'.l. o
En Lanka 0.30 Bepublic Mamaihia 045 Mongolia 0.70
Iran 1.80  Syma 0.7% Lebanon 034 dverage .40
Peru 050  Turkey 0.40 Jordan 0.76
Thailamd 015 Algenia 097 Ornan 1.0%
Average o7l Egypt 049 Paraguay 0.38
El Salvader 035 Micaragua 0.49 Upper
Philippines 050 Honduras .62 Maddle
South Africa 0.50 Avarage 058 058
Average 0.54
Lower Middle Tmclia 035 Ghana 070 Bolivia 048  Congo
Zimbabwe 080  Seacgal .66 Zambia .20 Nigena 046
Morecco 0.55  Pakistan 03 Guztemala 347 Mauritania 010
Kenya 080  Lesotho 038 Cameroon a6l Averaee g.e
Chifia 0.12 Averaga 052 Céta d'Tvaire 0.70
Indonesiz 0.40 Average 049 Lower
Vietnam 080 Middle
Average iz (iR ]
Low Bangladesh 0.45 Mali - Uganda - Beqin 0.40
Tanrarma 040 Malawn 030  Ethiopaa 030
Hepal 030 Wiger - Mozambaque 030
Average 23 Cantral Madagascar 010
African Chad -
Republic 030  Yemen 0.30
Iait 040 Laos 0.50
Avarape 020 Sudan 0.40
Cambodia 0.240 Low
Averagee 0.30 027
Overall Average 0.45 044 .44 028 .41

Source: Ross and Stover, 2001.

7.1.5.2.4 Age-specific fertility rate

Using the editor

This editor is used to set the distribution of fertility by age.
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This table requires the percentage of lifetime births that occur at each age group. The values should sum to 100% in each year.

| Comparison | | Normalize |

| Ok || Cancel H Source ‘ @ Help

To specify the age distribution you can either use the model table or enter your own data from the
keyboard. If you selected a country, you will see default country-specific values in the editor. If you wish
to enter your own data for the age distribution of fertility, then make sure “Enter from keyboard” is
selected. Enter your data into the appropriate cells. The total for each year will be calculated and
displayed in the last row. The total for each year should be equal to 100 before you leave this editor. If
even one column does not total to 100, you will see a warning message when you try to exit this editor.
The message will say “At least one column total < 99.9. Return to editor?” or “At least one column total
> 100. Return to editor?” If you get either of these messages you should click on “Yes” to return to the
editor and correct the inputs. The "Normalize" button can be used to adjust the selected values so they
add up to 100 in a proportional manner.

Click the "Comparison" button to see a table comparing the age specific fertility distribution of values in
the editor with those in the model tables. Initially the base year will be displayed. Click the "Next year"
button to advance the values in the table and the "Prev year" button to return to earlier years. To see a
graph instead of a table, click the "Chart" button.

Why is Age-Specific Fertility Rate (ASFR) important?

In addition to the TFR, the age distribution of fertility is also required to make a population projection. In
DemProj, this information is entered as the percentage of lifetime fertility that occurs in the five-year age
groups 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, and 45-49.

Age at childbearing is relevant for reproductive health. The age of the mother may be of particular
concern to the wellbeing of the infant, with younger ages being associated with risks of premature
delivery or protracted labor, and older ages with congenital malformations. The mother herself also may
be adversely affected by extremes in age of childbearing. Women who bear children at younger ages
may be physically and socially unprepared, and older mothers may face aggravated anemia or
hemorrhagic complications.

Use of Fertility Models in Population Projections
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In DemProj, model schedules are used to generate age patterns in conjunction with levels of fertility,
mortality, and migration.

Projected fertility is affected by certain age characteristics. For example, appropriate fertility rates need
to be assigned by age group, as those groups vary in size, which contributes to the size of the population
being projected to the next time period. In addition, some implications of population projections follow
from the age of the mothers as they bear children.

Fertility Surveys

Information on the initial age distribution of fertility is usually available from national fertility surveys. It
may be reported as age-specific fertility rates (the number of live births per 1000 women in the age
group) rather than as the percent distribution of fertility. Data on age-specific fertility rates can be
converted to the required percentage distribution by dividing each age-specific fertility rate by the sum of
all the age-specific fertility rates. This calculation is illustrated in Table 2.

Table 2. Calculation of the Distribution of Fertility by Age Group from Age-Specific Fertility
Rates

Age Age-Specific Fertility Percent Distribution

Group Rate for Fertility by Age
Group
15-19 84 10.9
20-24 202 263
25-29 203 264
30-34 143 1€6
35-39 97 126
40-44 34 44
45-49 5 0.7
Total 768 100.0

From a review of hundreds of fertility shapes, we know that fertility patterns tend to concentrate and to
shift to younger years as fertility declines (Horne and El-Khorazaty, 1996). In Figure 1, for example, the
normalized fertility distributions for Bangladesh show a switch from a traditional plateau distribution in
1975 to a rather peaked distribution in 1993-94. For Taiwan, Figure 2 shows a shift from a homogenous
distribution to one where fertility occurs almost entirely among women in their twenties.

Fgure 1: Shift in Fertility Distributions - Bangladesh: 1975 to 1993-94
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Regionality and Model Fertility Patterns: the United Nations Model
Schedules

Aspects of fertility that can vary from one locale to another include: how concentrated the fertility rates
are, how fast this concentration occurs, and how young a shift is displayed. The United Nations Population
Division has developed regional patterns to describe the shift in childbearing as fertility changes, using
patterns labeled as sub-Saharan Africa, Arab nations, and Asia. In Table 3, the fertility distributions by
various total fertility rates are given for each of the four patterns. Figure 3 depicts the shifting fertility
distribution for the sub-Saharan Africa model for changing fertility levels. It shows a relatively flat
distribution of fertility across ages for high level of TFR, and an increasingly peaked distribution (reaching
a maximum in the age group 2024) when TFR is 2 or 3.

Table 3: UN Model Tables of the Age Distribution of Fertility

TFR 1519 2024 25290 3034 3530 4044 4540 Total
Sub-3aharan Africa

2 g2 334 199 174 72 1.7 0.1 100
3 14.0 311 247 16.6 92 36 0.6 100
4 149 239 221 171 11.7 6.4 1.8 100
5 16.1 254 220 170 116 6.2 16 100
L] 16.4 247 221 173 11.7 6.2 1.3 100
T 14.7 233 19 179 12.8 7.2 20 100
Arab Countries

2 72 311 303 197 9.0 24 nz2 100
3 6.6 201 208 207 104 32 0z 100
4 7.6 24.4 26.0 211 142 6.9 14 100
5 &5 231 249 21.0 142 6.9 14 100
L] i8 219 243 211 148 7.5 16 100
T 7.8 21.7 251 219 13.0 72 14 100
Agzia

2 12 311 211 39 0.7 0.0 100
3 24 235 ' 236 119 28 0.1 100
4 3.8 208 279 246 157 6.3 0.2 100
&

1

[FER

g
3.

36 214 266 233 134 6.7 1.0 100
79 228 262 220 14.2 6.1 09 100

7 11.8 241 241 19.5 13.0 6.3 13 100
Average

2 6.1 325 329 19.4 7.4 1.6 0.1 100
3 7.7 279 204 210 10.5 3.2 03 100
4 22 237 253 209 13.9 6.3 1.3 100
5 10.1 233 245 204 13.7 6.6 13 100
6 11.0 231 242 20.1 13.6 6.6 13 100
7 11.4 23.1 237 19.8 13.6 6.9 1.6 100

Sourcétorld Population Prospects,  as assessed in 1973.

Figure 3: Fertility Distribution by TFR: UN Sub-Saharan Africa Pattern
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The differences among the model fertility tables can be seen in Figure 4. In this figure, the age pattern
of fertility is compared for all four tables at a TFR of four. The model table for sub-Saharan Africa has a
higher proportion of fertility concentrated in the youngest age groups, while the Asia table has the oldest
pattern.

Fgure 4: Comparison of Model Fertility Tables at a TRR of 4.0
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However, regions are not as well associated with fertility patterns as they are with mortality patterns.
Mortality patterns by region have been employed long and successfully to analyze and project mortality.
Regional mortality forces that tend to match up with geography are climate, country proximity, culturally
based sex roles, diet, medical practices, political stability, etc. Fertility is subject to relatively more forces
that are primarily not biological and therefore are harder to aggregate by geographic area than is true for
mortality.

Figures 5 and 6 illustrate the inconstancy of regional patterns for projecting fertility. They show that the
Asia pattern was an adequate model for Bangladesh in 1975 when the TFR was 6.3, but by 1989, when
the TFR had dropped to 5.1, the Asia model was far from adequate. Bangladesh’s status then was better
matched by the sub-Saharan Africa pattern.

Fgure 5: Shift in Fertility Distributions — Bangladesh and UN Asia Pattern
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Fgure 6: Shift in Fertility Distributions — Bangladesh and UN Sub-Saharan Africa Pattern
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In sum, DemProj users should not assume that because their country lies geographically within Asia or
sub-Saharan Africa, or is an Arab country, they should necessarily choose that respective region. Users
should first check their country or region’s initial fertility distribution against those given in Table 3. If
these shapes do not fit, or the country lies outside of those three regions, the Average pattern is
recommended.

Combining Data from Fertility Surveys with Model Tables

The most common situation is one where data on the distribution of fertility by age are available for the
base year. However, most projections include changing TFR in future years. The model tables are useful
for estimating how the fertility pattern will change as fertility changes. This raises the problem of how to
use the base year survey data but still take advantage of the model tables for future values of TFR. The
simplest solution is to use the fertility survey data for the base year and the model table values for the
final year of the projection or the year in which fertility stops changing. Interpolating between these two
points will yield a fertility distribution that takes advantage of both methods. To get the most out of this
method, the interpolation for any particular year should be based on how much the TFR has changed
within the projected range, and not on the year itself.

7.1.5.2.5 Sex ratio at birth
Using the editor
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The sex ratio at birth is the number of male births per 100 female births. It is set by default to 105. For
most countries it will be about 103 to 105. If you selected a country or region when you created the
projection, you will see the default country specific values displayed.

7.1.5.2.6 Life expectancy

Using the editor
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If you selected a country or region when you created the projection, you will see the default country
specific values displayed in the editor. You can scroll to the right and left using the scroll bar to see the
values for all years of the projection. If you wish to edit these values, you can keep them constant over
time using the Duplicate button or can select years and interpolate them from the start year to the end
year using the Interpolate button. Click here for instructions on how to use the Duplicate and Interpolate
features.

Base year estimates

Life expectancy at birth is the average number of years that a cohort of people would live, subject to the
prevailing age-specific mortality rates. It is a useful measure that summarizes in one indicator the effect
of age-specific mortality patterns. Life expectancy can be calculated from vital statistics on deaths if
reporting is complete. In the developing world, death registration is not usually complete enough to be
used for this purpose. Estimates of life expectancy are usually derived instead from large scale surveys or
censuses. The best source of information on life expectancy will usually be national reports prepared by
analyzing these surveys. If national estimates are not available, life expectancy estimates may be
obtained from a variety of other sources, including the United Nation’s World Population Prospects or the
Demographic Yearbook, the U.S.Census Bureau’s World Population Profile, the World Population Data
Sheet of the Population Reference Bureau, or the World Bank’s World Development Indicators.

Future Assumptions

An assumption about future levels of life expectancy at birth is required for all population projections.
There are several options for setting the life expectancy assumption.

1. National projections. Many countries have official population projections that include
assumptions about the future course of life expectancy, often with several variants. If population
projections are being made for planning purposes, it is often recommended that the official
assumptions and projections be used.

2. National goals. Many countries have national population goals that include life expectancy. It is
often useful to use these goals as a starting point for projections. In one projection it may be
assumed that the life expectancy goal has been achieved, while in others model users may
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examine the effects of a delay in achieving the goal. Sometimes goals are expressed in terms of
crude death rates or population growth rates instead of life expectancy. In these cases, different
life expectancy assumptions may be tried to discover a projection that is consistent with the
national goals for these other indicators.

3. United Nations and U.S. Census Bureau projections. The population projections prepared by
the United Nations Population Division and reported in World Population Prospects include
assumptions about levels of life expectancy for each country reported. These assumptions may be
used. The U.S. Census Bureau projections also contain a set of life expectancy assumptions.

4. Recent trends and international experience. If information is available on life expectancy for
several years, it may be useful to analyze the trends and develop a future assumption based on
continuing past trends. It should be noted, however, that past trends cannot be expected to
continue for very long into the future. Life expectancy rarely increases at a constant pace
throughout an entire demographic transition. Rates of decline are often slow at first, increase
during the middle of the transition, and slow again as they approach high levels.

5. United Nations model schedule. In preparing its population projections every two years, the
United Nations Population Division uses a model schedule of changes in life expectancy. This
schedule assumes that life expectancy at birth, for both males and females, increases by 2.0 to
2.5 years over each five-year period when life expectancy is less than 60 and then increases at a
slower rate at higher levels. Table 4 shows the working model used in the United Nations
population projections.

Table 4: UN Working Model of Life Expectancy Improvement During a Five-Year Period
|

Imitisd Life Fast Rise Middle Rise Slow Rise
Expectancy Male Female Male Female Male Female
55.0-57.5 25 25 15 25 20 20
57.5-60.0 25 2.5 23 2.5 2.0 2.0
60.0-62.5 25 25 23 25 2.0 20
2.5-65.0 23 25 20 25 2.0 20
65.0-67.5 2.0 2.5 1.5 23 1.5 2.0
67.5-70.0 1.5 23 12 2 1.0 1.5
70.0-71.5 12 20 1.0 L5 0.8 12
72.5-75.0 1.0 1.5 08 1.2 0.5 1.0
75.0-77.5 0.8 1.2 0.5 1.0 0.3 0.8
77.5-80.0 0.5 1.0 04 0.8 0.3 0.5
80.0-82.5 0.5 0.8 04 0.5 0.3 0.3
B2.5-850 - 0.5 - 04 - 0.3
85.0-87.5 0.5 0.4 0.3

Life Expectancy and AIDS

In a number of countries, the AIDS epidemic has had a significant impact on mortality. It affects both life
expectancy and the age and sex pattern of mortality. This health concern raises two problems for
population projections. First, in countries with high HIV prevalence, the future course of the AIDS
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epidemic will be the single largest determinant of future life expectancy. Second, the age pattern of
mortality will depart significantly from the patterns described in the model life tables. Therefore, in
countries with adult HIV prevalence greater than a few percent, it is best to consider the effects of AIDS
explicitly in the population projection. These effects cannot be incorporated simply by changing the life
expectancy assumption since the age pattern of mortality is also affected (AIDS deaths are concentrated
in the age groups of 15-49). The recommended approach is to first develop a population projection that
ignores the effect of AIDS, then to make assumptions about the future level of adult HIV prevalence and
let Spectrum calculate the effects of AIDS on the population projection. Such projections can be prepared
using DemProj and AIM, the AIDS component of Spectrum.

Most of the steps required to prepare a population projection that excludes the effects of AIDS are the
same as for any other projection. However, preparation of the life expectancy assumption may be
different. If AIDS has not yet contributed significantly to mortality, then estimates of current life
expectancy can be used. However, in many countries AIDS has already affected life expectancy. In these
cases, it is necessary to prepare an estimate of life expectancy that excludes the impact of AIDS. This
could be done by removing AIDS deaths from the schedule of deaths by age and recalculating life
expectancy. However, AIDS deaths are usually greatly under-reported, making this approach
questionable.

An alternative approach is to start with an estimate of life expectancy for some year before a significant
number of AIDS deaths occurred. Then estimate how life expectancy would have changed from that year
forward to the base year of the projection in the absence of AIDS. This could be done by extrapolating
the historical trend or by using the United Nations model schedule. Life expectancy in the absence of AIDS
can be projected into the future in a similar manner.

It should be noted that the life expectancy assumptions reported in World Population Prospects and World
Population Profiles include the effect of AIDS. In countries where AIDS is a serious problem, these life
expectancy projections cannot be used to create a population projection in the absence of AIDS. Both
organizations do produce special tables that show the nonAIDS life expectancy assumptions that can be
used in DemProj.

Adjustment to life expectancy when LiST is active

DemProj life expectancy is based upon a model life table. When LiST and DemProj are originally loaded
with default data the under-five mortality implied by DemProj and the under-five mortality input to LiST
are inconsistent. The life table of DemProj is shifted upward or downward based upon this inconsistency
to make the values consistent. The adjustment is made only after the first result from LiST is requested.
If you would like to have a particular life expectancy at your baseline, you are required to make
adjustments to the default life expectancy in DemProj in an iterative process. After each adjustment that
you make to DemProj, LiST will make another adjustment to life expectancy. After iterations you will
eventually arrive at a life expectancy that you desire.

7.1.5.2.7 Model life table

Using the editor
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Select customn life table

A Life table is a table of values based on a series of related functions having to do with survivorship over intervals of time.

ok Cancel Source & Help

This editor allows you to specify which model life table to use for your projection. The default is to use
the UN POP model life table which contains country specific data. The age-specific mortality rates needed
by Spectrum will be calculated based on the life expectancy and model life table when you leave the
editor.

Model Mortality Tables

The mortality input to DemProj, life expectancy at birth, indicates overall mortality in a population. But
Demproj also needs the pattern of mortality in order to produce mortality rates by age group.
Specifically, the rates required by DemProj are survival ratios, which will survive one age group into the
next five-year group.

The majority of countries to which DemProj has been applied have had no complete, empirical life tables
- and life tables are what yields survival ratios, or s,. Even if there were such tables, generally little is

known about how the pattern of mortality would evolve, given projected changes in mortality levels. In
addition, entering data for a life table function for all 18 age groups is burdensome. So for both
parsimony and consistency with studied patterns, DemProj employs model life tables.

Regional Model Life Tables

Two sets of model life tables are employed by DemProj: the Coale-Demeny (Coale, Demeny, and
Vaughan, 1983) model tables and the United Nations tables for developing countries (United Nations,
1982). These two sets differ in (1) the algorithm they use to generate the mortality schedules, and (2)
the empirical data sets from which they were drawn (Coale-Demeny: life tables from Europe and other
industrialized regions from the first half of the 20th century; the United Nations: life tables from
developing countries from the second half of the 20th century).
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But the two model sets are similar in one important respect: they contain regional families that are
distinguished by underlying causes of death. Referring to the regions from Europe whose life tables
provided distinct patterns, the Coale-Demeny families are known as: North, East, South, and the non-
idiosyncratic West. The United Nations families name very specific regions—Latin America, South
America, Chile, South Asia, East Asia, plus the generic General. Figures 7 through 9. In each, the
probability of dying during an age interva?X , is plotted against age groups. (A semi-log scale is used to

highlight important differences.)

In Figure 7, the probabilities of dying are generated for the Coale-Demeny West model (for females), for
five mortality levels. The range in mortality levels is from very low [e(0)=35] to rather high [e(0)=75].
In this series, the effects of the changing mortality levels are most noticeable in the younger age groups.

Fgure 7: Model Life Table Mortality Probabilities — Coale-Demeny West Female Models Table:
Compared by Level of Life Expectancy

probability of dying

0.001
0 10 20 30 40 50 60 70 80
age group
—75 ——65 ——55 —— 45 e0e: 35

In Figure 8, tl'qg( mortality probabilities are plotted for the four Coale-Demeny regions for females

having the same life expectancy at birth: 45 years. The North pattern has the highest death rates for
infants and children; the West has high death rates for age 15 and higher.

Fgure 8: Model Life Table Mortality Probabilities — Coale-Demeny Female Model Table Families:
Comparison by Family at e(0) = 45
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In Figure 9, the mortality probabilities are graphed for the five United Nations families, again for females
with a life expectancy at birth of 45 years. There is greater differentiation between United Nations than
between Coale-Demeny families. One extreme is given by the East Asian pattern, which has a rather
high level of adult mortality and a relatively low level of under age 10 mortality. The other extreme is the
South Asian family, which has a distinctly low adult mortality pattern (between ages 10 and 50), and a
relatively high child mortality pattern.

Fgure 9: Model Life Table Mortality Probabilities — United Nations Female Model Table Families:
Comparison by Family at e(0) = 45
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Selecting a Model Life Table

There are several approaches to determining the most appropriate life table for a particular country or
region in terms of the mortality level and pattern.

1. The best way is to compare data on age-specific mortality for that country with the mortality
pattern at the corresponding level of life expectancy for each of the model tables. The
appropriate table will be the one that most closely matches the actual experience.

2. The best model life table may already have been determined by demographers from that country.
Consulting with them or reviewing reports or official projections may indicate the model table that
the national demographers consider the best fit.

3. If neither of the first two options is possible, a third option is to compare the crude death rate and
infant mortality rate that would result from choosing each model life table with the actual
estimates of these indicators. The table that provides the closest fit may be the most appropriate.
Spectrum will generate corresponding crude death and infant mortality rates for the first year of
the projection automatically as a guide to choosing the best table.

Modifying the Model Life Tables

Every effort has been made to make DemProj as easy to use as possible. This ease of use comes at the
expense of some flexibility. There may be times when it is desirable to determine an age-specific
schedule of mortality without using these model life tables. DemProj does not contain an editor to allow
interactive entry of custom tables of age-specific mortality and the majority of the data DemProj contains
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are survival probabilities, not mortality rates. However, DemProj does allow for the use of a custom life
table. A custom table can be created by editing the custom life table file.

In a typical configuration, the computer files containing the information on model life tables are contained
in the directory C:\Spectrum\DP. All model life table files for females have the extension “.f” while all
male files have the extension “.m"”. The Coale-Demeny tables are named “cdnorth,” “cdsouth,” “cdwest”
and “cdeast.” The United Nations tables are named “unchile,” “unea,” “ungen,” “unla,” and “unsa.” The
custom tables are named custom.f and custom.m. These files can be edited with any editor or word
processor that can produce ASCII or text files to enter the desired patterns.

The format of the model life table files is as follows:

Row 1: life expectancy at birth.

Rows 2 through 81: one-year survival ratios for ages 0 to 79.

Row 82: the proportion of the age group 80+ that will survive to the next year.
Row 83: the infant mortality rate.

Row 84: the child mortality rate (1-4).

In each row, the values in the columns correspond to the life expectancy shown in that same column in
the first row.

Any of the figures in these files, including life expectancy, may be changed to produce a new life table.
To produce an entire schedule of age-specific mortality rates for a particular projection, enter the life
expectancy for each year or five-year interval in the first row and the corresponding survival rates in the
rows below. The life expectancy values do not need to be round numbers, nor do they need to be
equally spaced; however, they do need to be arranged from the lowest value in the first column to the
highest value in the last column. Once the new values are entered, save the table as a text file using a
unique name, and then specify the custom table and enter this name when creating the DemProj
projection file.

7.1.5.2.8 International migration

Using the editor
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Migration refers to the number of migrants moving into or out of the area for which the population
projection is being prepared. If the projection is for a country, then it is international migration. If the
projection area is a region or city, then migration refers to people moving into or out of the region or

city.

Migration is specified through two inputs. The first is the net number of migrants, by sex and year. If the
net flow is outward, then net migration should be a negative number. If the net flow is inward, then it
should be positive. In most cases, information on migration will come from local sources, usually studies
based on a national census. The United Nations report World Population Prospects does contain estimates
and projections of total net migration, but they are not disaggregated by sex.

The second component of the migration assumption is the distribution of migrants by age for each sex.
This information also needs to come from national studies. There are no simple model tables for patterns
of migration by age; however, the United Nations has devised an approach to developing age and sex
migration patterns. This approach is based on model schedules of gross migration developed by Castro
and Rogers (described in United Natigns 1989, pp. 65-69).

Net international migration is not a major component of population change in most countries. Often,
migration can be ignored without a significant effect on the population projection. However, for special
areas, such as cities, and for some countries, migration can be very important. Moreover, age and sex
patterns of migration vary considerably. In Nairobi, for example, migrants to the city consist largely of
young males seeking work. In other cities, such as Kinshasa, migrants to the city are composed primarily
of entire families. In Jordan, there was a significant outflow of migrants during the oil boom in the
Persian Gulf states of the 1970s and 1980s, but during the 1990s, there was a net inflow of migrants as
families returned to Jordan due to reduced employment opportunities in the Gulf.

7.1.5.2.9 COVID-19 deaths

7.1.6

7.1.6.1

If you are using the latest demographic estimates from World Population Prospects 2022 then excess
COVID-19 deaths are already included. However, if you are using something else you may want to add
COVID-19 mortality directly. To do that, you first need to check the box ‘Enter COVID-19 deaths’ under
DemProj > Projection parameters. Once you do that you will see a *COVID-19 deaths’ editor under
DemProj > Demographic data. In this editor you can enter the total number of male and female deaths
due to COVID-19 in 2020, 2021, 2022, 2023 and 2024. If you only enter totals then Spectrum will
distribute those deaths by age according to a standard pattern derived from data on COVID-deaths by
age for the United States. If you want to use a different pattern, click the buttons ‘Male age distribution’
and ‘Female age distribution” and enter your own pattern. These patterns represent the percentage
distribution of all deaths for each sex, so they should sum to 100. You can force the data to sum to 100
using the ‘Normalize” button.

DemProj results

DemProj will calculate and display the population size by year. Projections can be examined in terms of
total population or population by age, sex, and region. In addition, a number of demographic indicators
can also be displayed. A complete list of indicators available is given below with definitions for those that
are not obvious. Many of these definitions are taken from thRopulation Handbook  (Population
Reference Bureau, 1989); a complete glossary is contained in the Glossary of terms.

Population

e Total population size

e Population aged 0-4
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7.1.6.2

7.1.6.3

7.1.6.4

Population aged 5-14
Population aged 15-49
Population aged 15-64
Population aged 65+

Total net international migration

Fertility

Total fertility rate (TRR). The average number of children that would be born alive to a woman
(or a group of women) during her lifetime if she were to pass through all her childbearing years
conforming to the age-specific fertility rates of a given year.

Gross reproduction rate (GRR). The average number of daughters that would be born to a
woman (or a group of women) during her lifetime if she passed through all her childbearing years
conforming to the age-specific fertility rates of a given year. This is similar to the TFR except that it
counts only daughters.

Net reproduction rate (NRR). The average number of daughters that would be born to a woman
(or a group of women) during her lifetime if she passed through all her childbearing years
conforming to the age-specific fertility rates and age-specific mortality rates of a given year. This is
similar to the GRR except that it includes the effect of mortality that would cause some women to die
before completing their childbearing years.

Mean age of childbearing. The average age of mothers at the time of birth.

Child-woman ratio. The number of children under the age of five per woman of childbearing age
(15-49).

Mortality

Life expectancy [e(0)]. The average number of years a person can expect to live based on the
age-specific death rates for a given year. This is the calculated life expectancy at birth. If AIM is not
being used, then this number will be the same as the input life expectancy. However, if AIM is being
used, then the calculated life expectancy will include the impact of AIDS deaths. Therefore, it will be
different from the input life expectancy.

Infant mortality rate (IMR). The number of deaths to infants under one year of age per 1,000
live births.

Under-five mortality rate (USMR). The number of deaths to children under the age of five per
1,000 live births.

Vital events

Births. The total number of annual births.
Deaths. The total number of annual deaths.
Deaths by age. The total number of annual deaths, broken down by age group.

Crude birth rate (CBR). The number of live births per 1,000 population in a given year.
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7.1.6.5

7.1.6.6

7.1.6.7

e Crude death rate (CDR). The number of deaths per 1,000 population in a given year.

¢ Rate of natural increase (RNI). The rate at which the population is increasing or decreasing in a
given year due to the surplus or deficit of births over deaths, expressed as a percentage of the base
population.

e Annual growth rate (GR). The rate at which the population is increasing or decreasing in a given
year due to natural increase and net migration, expressed as a percentage of the base population.

¢ Doubling time. The number of years it would take for the population to double its current size at the
current annual rate of growth.

Ratios

e Sexratio. The number of males per 100 females in a population.

e Dependency ratio. The ratio of the economically dependent part of the population (those aged 0-
14 and 65 and over) to the productive part (those aged 15-64).

Age groups

e All age groups. The size of the population for all age groups.
o Defined age group. The size of the population in a user-defined age group.

e Median age. The age that divides a population into two numerically equal groups.

Displaying all age groups in DemProj

If you wish to see the population size by age and sex, choose “Results,” “Age groups,” and “All age
groups.” You can display the information as a table or as a population pyramid (see glossary) showing
either numbers of people (“Pyramid (numbers)”) or the percent distribution by age and sex (“Pyramid
(percent)”).

The pyramid display always shows two pyramids. If you are using a single projection, then the pyramid
on the left will always be for the base year. You can change the year for the pyramid on the right by
clicking one of the buttons at the bottom of the screen to advance the pyramid one year (“"Next”), show
the previous year (“Previous”), show the first year ("First year”) or show the last year ("Last year”).

If you have two projections loaded, then the pyramid on the left will display the first projection and the
one on the right will show the second projection. Both pyramids will display the same year; using the
“Next” and “Previous” buttons will change both pyramids.

If you have more than two projections loaded, you will be asked to choose which two pyramids should be
shown before the pyramids appear.

Demographic dividend

The demographic dividend relates to the finding that populations that undergo rapid fertility decline
experience an economic benefit when the changing age structure produces a situation where the
percentage of the population of working age 15-64 is high relative to the dependent population, 0-14 and
65+. This allows for greater savings and investment, and can produce rapid economic growth if other
conditions are helpful. When fertility is high, a large portion of the population is young, under 15. When
fertility has been low for a while, a large portion of the population is older, over 65. During the transition
from high to low fertility a situation emerges where the 15-64 age group is a larger portion of the total
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7.1.6.8

747
7.1.71

population than at the beginning or end of the transition. The Spectrum outputs show the population 0-
14, 15-64 and 65+ on a single graph, either by:

¢ Percent, or

e Number

Summary

Summary table. A summary table showing all indicators by year.
Methodology

Projecting the population by single ages

DemProj calculations are based on the standard cohort component projection modified to produce a
single-year projection.

The inputs to the demographic projection are:

¢ Pop5(a,s): Population by 5 year age groups (a) and sex (s) in the base year
e TFR(t): Total fertility rate by year

e ASFD(a,t): Distribution of fertility by age by year

e SRB(t): Sex ratio at birth by year

e LEB(s,t): Life expectancy at birth with AIDS by sex and year

e Model life table

e Migration(a,s,t): Net in-migrants by age, sex and time

We assume that the base population is a mid-year estimate and that the rates (TFR, life expectancy and
migration) are calendar year averages.

The first step is to split the base year population, which is in 5 year age groups, into single ages. This is
accomplished by using the Beers procedure (Beers, 1945). This procedure uses a series of polynomial
equations to divide the population in 5 year age groups into single year age groups while maintaining the
population total and providing a smooth transition from one age to the next. This produces a base year
population by single age: Pop(a,s,t).

The age distribution of migration is also specified in 5 year age groups. Migration is also split into single
age groups using the Beers procedure.

Mortality is specified as life expectancy at birth by sex and a model life table. The life tables provide
survival rates by single year of age for certain values of life expectancy, such as 20, 25, 30, 25, and so
on. DemProj interpolates between these index values to find the age-specific survival rates for the exact
life expectancy specified for each year.

Model life tables are provided in five year age groups. These are split into single age survival rates, S(a,
a+1), using the life table indicators for nLx (the number of person-years lived between ages x and x+n by
an initial cohort of 100,000 people) and Ix (the number of survivors at age x out of an original cohort of
100,000 people).

1. Spop(0) = 1LO
2. Spop(l) = (11 + 12) /2
3. Spop(2) =(12+13) /2
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Spop(3) =(13+14) /2

Spop(4) = (14 +15) / 2

Spop(5..80+) calculated by applying Beers procedure to nLx values
Calculate S(a,a+1) = Spop(a+1) / Spop(a)

N o wuv s

The number of deaths from mid-year to mid-year is calculated as:
Deaths(a,s,t-1,1) = (Pop(a-1,s,t-1) + [migration(a-1,s,t-1)+migration(a-1,s,t))/2] * ( 1 - [S(a-1,a,t-1) +
S(a-llalt))/z] )

The number of deaths during the calendar year t is:
[Deaths(a,s,t-1) + Deaths(a,s,t)]/2

The population is projected by age and sex for ages 0 to 79 as:
Pop(a,s,t) = Pop(a-1,s,t-1) + [migration(a-1,s,t-1) + migration(a-1,s,t)]/2 — deaths(a,s,t-1,t)

The number of births from mid-year to mid-year is:
Births(t-1,1) = >a=15,49 [Pop(a,female,t-1) + Pop(a,female,t)]/ 2 * [TFR(t-1) + TFR(t)] / 2 * [ASFD(a,t-
1) + ASFD(a,t)] / 2

The number of births during the calendar year is:
[Births(s,t-1) + Births(s-t)]/2

The population of age 0 is:
Pop(0,s,t) = (Births(s,t-1) + Births(s,t))/2) * Spop(0)

Fgure 11: Fertility Distribution by TRR: UN Sub-Saharan Africa Pattern
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Fgure 12: Fertility Distribution by TRR: UN Arab Pattern
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Fgure 13: Fertility Distribution by TRR: UN Asia Pattern
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7.1.7.2 Urban and rural projections

The methodology of projecting urban and rural populations follows the United Nations method of growth
rate difference. In this method the size of the urban population is projected as follows:
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urbant = urbant_ 1° ( tota/t + URGD o rura/t_ 1 )/ tota/t_ 1

where:
urbant = urban population at tinfe
rural = rural population
total = total population
URGD = urban rural growth rate difference.

This equation is actually a logistic function. The urbanization rate will slow after the percent of the
population which is urban passes 50 percent.

The URGD is a combination of the difference in the urban and rural growth rates actually experienced in
the most recent time period and the hypothetical difference calculated with the equation

URGD' = 0.044 - 0.028 e« initial fraction urban.

The rural population is calculated as the difference between the total population and the urban
population.

This method is described fully Methods for Projections of Urban and Rural Population , Manual VIII
(United Nations, 1974).

The age distributions of the urban and rural populations are also calculated as logistic functions. This
procedure makes use of the logit function. The logit of the percent urban is defined to be 0.5e¢ In
(percent urban/[1 - percent urban]). In this approach the logit of the percent urban in each age group is
assumed, as a first approximation, to increase as the logit of the total percent urban.

As an illustration, consider the steps in calculating the size of the 10-14 urban age group in 1985. First
we calculate the increase in the logit of the percent of the total population that is urban:

UL = logit(% urban in 1985) - logit(% urban in 1980),

where:
IUL = increase in urban logit.

Next, we assume that the logit of the percent of the 10-14 age group that is urban will increase by the
same amount:

logit(% 10-14 urban in 1985) = logit(% 10-14 urban in 1980) + IUL.

The logit is then transformed back into a percentage and the size of the 10-14 urban age group is
calculated:

9% 10-14 urban = (62 L4 /Og/t[% 10-14 Urban])/(l +E,2 L4 /Og/l[% 10-14 Urban])

urban pop 10-14 = total pop 10-14 (% 10-14 urban).

These calculations are carried out for each age group. Then all the age groups are normalized to sum to
the total urban population. The size of the rural age groups is simply the size of the total age group

minus the size of the urban age group.
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7.1.8 Glossary of terms

Many of the following terms were obtained from the Population Reference BureauPopulation Handbook
(1989); others were adapted from the International Union for Scientific Study of Population’s (IUSSP’s)
Multilingual Demographic Dictionary  (Van de Walle and Henry, 1982).

Age-specific fertility rate (ASFR). The number of births in a year for a population of a given age and
sex to the mid-year population of that same sex and age group.

Annual growth rate (GR). The rate at which the population is increasing or decreasing in a given year
due to natural increase and net migration, expressed as a percentage of the base population.

ASCII (text) file. A file of text or data in a standardized, character format, which is transportable
between software applications and operating systems.

Births. The total number of annual births.

Child-woman ratio. The number of children under the age of five per woman of childbearing age (15-
49).

Coale-Demeny model life tables. Families of life tables derived from empirical life tables of Europe
and other industrialized nations of the world. They are based primarily on data from the first half of the

20th century.

Cohort. A group of persons who experience certain events within a specified period of time, such as
those who are born or who are married in the same year.

Cohort component projection. A projection made by subjecting all cohorts, on an annual or five-year
basis, to mortality and migration assumptions, and applying fertility assumptions to women of
reproductive age.

Crude birth rate (CBR). The number of live births per 1,000 population in a given year.

Crude death rate (CDR). The number of deaths per 1,000 population in a given year.

Deaths. The total number of annual deaths.

Dependency ratio. The ratio of the economically dependent part of the population (those aged 0-14
and 65 and over) to the productive part (those aged 15-64).

Dialogue box. A box permitting users to choose among a limited number of options. The box is
accompanied by text elaborating upon those options.

Doubling time. The number of years it would take for the population to double its current size at the
current annual rate of growth.

Rfth root. The fifth root of the number “n” is the number which, multiplied by itself five times, exactly
equals "n.” For example, the fifth root of 243 is 3 (3x3x3x3x3).

Gross migration. The total number of people who move to and depart from an area.

Gross reproduction rate (GRR). The average number of daughters that would be born to a woman
(or a group of women) during her lifetime if she passed through all her childbearing years conforming to
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the age-specific fertility rates of a given year. This is similar to the TFR except that it counts only
daughters.

Infant mortality rate (IMR). The number of deaths to infants under one year of age per 1,000 live
births.

Initial age distribution. The age-sex distribution at the beginning of a projection period.

Interpolation. Given two numbers that serve as boundary points, it is possible to estimate the values
that lie at intervals between the two points. For example, if the total fertility rate for a country or region
was actually measured only in 1980 and in 1995, by assuming even increments from year to year, it is
possible to interpolate a TFR for each intervening year. (Spectrum uses a linear form of interpolation so
that the difference between each annual value is the same. Other nonlinear forms of interpolation also
are possible, but are not used in Spectrum.)

Life expectancy (e(0)). The average number of years a newborn can expect to live based on the
mortality conditions at the time.

Life table. A table of values based on a series of related functions having to do with survivorship over
intervals of time.

Logit. A function of the real numbar (where must be between 0 and 1), which is defined as logit( )

=n( /@-)).
Mean age of childbearing. The average age of mothers at the time of birth.
Median age. The age that divides a population into two numerically equal groups.

Model. Computer system designed to demonstrate the probable effect of two or more variables that
might be brought to bear on an outcome. Such models can reduce the effort required to manipulate
these factors and present the results in an accessible format.

Model life table. A table of values based on a series of related functions having to do with survivorship
over intervals of time.
Module. Synonym for “model”.

Net migration. The number of people who move to an area minus those who move away.

Net reproduction rate (NRR). The average number of daughters that would be born to a woman (or
a group of women) during her lifetime if she passed through all her childbearing years conforming to the
age-specific fertility rates and age-specific mortality rates of a given year. This is similar to the GRR
except that it includes the effect of mortality that would cause some women to die before completing
their childbearing years.

Normalized. The transformation of a series of data points to a percent distribution summing to 100
percent.

Population aged 0-4. The portion of the population under age five. It is often of interest as it may be
subject to high mortality, and consequently may require a large amount of health care relative to other
age groups.

Population aged 5-14. The portion of the population which is generally considered to be of school age.
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Population aged 15-64. The portion of the population which is generally considered to be of
employment age.

Population aged 65+. The portion of the population which is generally considered to be of post-
employment age.

Population projection. Computations depicting the future course of a population’s size, its structure,
and its interaction with dynamics such as fertility, mortality, and migration. The projection is constructed
based on assumptions about the future course of those population dynamics.

Population pyramid. A graphic that portrays an age-sex distribution. It is so named because of its
shape.

Pop-up menu. A menu from which users can select items or actions. Pop-up menus can appear
anywhere on the screen.

Probability of dying (qx). The probability that an individual (or group of individuals) having lived to
exact age will die before reaching exact age +5.

Probability of survival (sx). This term is the complement to the probability of dying. It refers to the
probability that an individual who has reached exact age will go on to live to exact age #+5

Pull-down menu. A menu opened by clicking on key words at the top edge of the screen. Pull-down
menus allow users to select operations.

Quinquennial. Five-year age groups. The basis for most cohort component projections is five-year age
groups over five-year intervals.

Radio button. These buttons emulate raised buttons on early radios, which were punched to select
radio stations. The graphically portrayed raised “radio buttons” on interfaces permit users to select
among at least three alternatives.

Rate of natural increase (RNI). The rate at which the population is increasing or decreasing in a
given year due to the surplus or deficit of births over deaths, expressed as a percentage of the base
population.

Semi-log graph. A graph of data points for which one axis is graduated logarithmically, and the other is
not, almost always being arithmetic instead.
Sex ratio. The number of males per 100 females in a population.

Survival ratio. The proportion of the population of a particular age that survives to the next age in the
next year.

Synthetic (hypothetical) cohort. A cross-section of the population whose various demographic
experiences (such as mortality chances) are consolidated into summary indicators, as if to a true (birth)
cohort.

Total fertility rate (TFR). The average number of children that would be born alive to a woman (or a
group of women) during her lifetime if she were to pass through all her childbearing years conforming to
the age-specific fertility rates of a given year.
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Under five mortality rate (USMR). The number of deaths to children under the age of five per 1,000
live births.

United Nations model fertility schedules. Five regional schedules prescribed by total fertility rate.

United Nations model life tables for developing countries. A set of families of life table schedules
derived from empirical life tables from developing countries, based on data from the second half of the

20th century.

Vital statistics. Statistics on demographic events—births, deaths, marriages, and divorces—which are
recorded through an event registration system.

Acronyms and abbreviations

AIDS acquired immune deficiency
syndrome
AIM AIDS Impact Model

ASRR age-specific fertility rate
CBR crude birth rate

CDC U.S. Centers for Disease Control
and Prevention
CDR crude death rate

CPS Contraceptive Prevalence
Surveys

DHS Demographic and Health
Surveys

e(0) life expectancy

GDP  gross domestic product

GNP  gross national product

GR annual growth rate

GRR gross reproduction rate

HIV  human immunodeficiency virus
IMR infant mortality rate

NRR net reproduction rate

RAPID Resources for the Awareness of
Population Impacts on
Development [project]

RNI rate of natural increase

TR  total fertility rate
USMR under-five mortality rate
UN United Nations

USAID United States Agency for
International Development
WFS  World Fertility Surveys
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7.2

7.21

AIM

A AIM

A Spectrum Module for Creating HIV/AIDS Projections and
Examining the Demographic and Socal Impacts of AIDS

Spectrum System of Policy Models

What is AIM?

The AIDS Impact Model, known as AIM, is a computer program for projecting the impact of the HIV/AIDS
epidemic. It can be used to estimate the number of people infected with HIV, the number of new
infections, the need for treatment, the need for programs to prevent mother-to-child transmission and
many other indicators of interest. 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 of times since then in collaboration with the UNAIDS
Reference Group on Estimates, Models and Projections. Since 2009 it has been maintained and updated
by Avenir Health with support from the Bill & Melinda Gates Foundation and UNAIDS.

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 uses data that are readily available and requires little technical
expertise beyond what can be acquired through literature review and use of this manual.

The major inputs and outputs of AIM are shown in Figure 1. Demographic projections are based on user
inputs or projections prepared by the United National Population Division. The projections start with an
estimate and projection of adult incidence, which is combined with information on the age and sex
distribution of incidence and progression to death to estimate the number of new adult infections by age
and sex. New infant infections are estimated from prevalence among pregnant women and the rate of
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mother-to-child transmission, which is dependent on infant feeding practices and the coverage of
prophylaxis with antiretrovirals (ARVSs). New infections progress over time to lower CD4 counts and are
subject to AIDS-related mortality. Those who receive first and or second line ART experience extended
survival. People at any stage are also subject to non-AIDS mortality at the same rates as those who are
not infected. Adult deaths result in orphans.

FAgure 1. Structure of AIM module
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7.2.2 Overview of estimation and projection tools

7.2.2.1 Introduction

7.2.2.1.1 Purpose of estimation and projection tools

A well planned response to the HIV epidemic requires specific information on the projection of the
disease over time. This projection needs to be based on previous measures of prevalence in the
population as well as data from programs on their effectiveness and coverage.

UNAIDS and partners have developed software to assist countries to map their HIV epidemic and
determine the consequences of the epidemic. Consequences such as number of people living with HIV,
number of new infections, number of pregnant women infected with HIV, mortality due to AIDS and
treatment needs are all provided from these programs. From these data countries can estimate their
potential service and pharmaceutical needs, can plan for health care service requirements, and can get a
general understanding of the overall impact of their response.

7.2.2.1.2 Reference group on estimates, modeling and projections

The methods and data in AIM are informed by the UNAIDS Reference Group on Estimates, Modeling and
Projections. This is a group of experts from multiple disciplines and institutions. These experts include
epidemiologists, demographers, clinicians, modelers, as well as implementers from countries with
different types of epidemics. The Reference Group meets several times a year and the software is
updated every year. For more information on the Reference Group go to www.epidem.org.



http://www.epidem.org/
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7.2.2.1.3 Processes to create estimates and projections

Every two years UNAIDS and partners hold regional trainings to explain new features and review the
computer programs with country epidemiologists. Country teams usually consist of individuals from the
national programs who have a strong capacity for epidemiology and modeling and may include
development partners who work on HIV surveillance in the country. These teams work in groups at the
trainings to update the estimates with the country’s most recent surveillance and program data. As a
result, the country is able to use the software to estimate and project the future consequences of the
epidemic for the country.

After the regional trainings, countries are expected to refine and share the outcomes with other
interested parties in the country. Once the models are completed the country provides the final results to
UNAIDS headquarters to inform the regional and global estimates of HIV. Countries are encouraged to
create estimates and projections reports for their individual countries and to communicate the results to a
broad spectrum of potential users of the data.

7.2.2.1.4 Different types of epidemics

7.2.2.1.41

There are significant variations in HIV epidemics around the world. Different epidemics require different
types of surveillance and modeling techniques. UNAIDS uses the classifications, generalized and
concentrated to differentiate types of epidemics.

The type of epidemic also determines which computer programs are necessary for modeling the
epidemic and how to use those programs.

Generalized epidemic

e HIV is firmly established in the general population.

e Although sub-populations with higher risk may continue to contribute disproportionately to the spread
of HIV, sexual networking in the general population is sufficient to sustain an epidemic independent of
subpopulations at higher risk for infection.

e Numerical proxy: HIV prevalence is consistently over 1% in pregnant women.

¢ In generalized epidemics, the prevalence among pregnant women is usually a fairly good indicator of
prevalence in the total adult population. Prevalence is usually higher in urban areas than in rural
areas. Therefore, most countries with generalized epidemics can be modeled using two distinct sub-
populations (an urban population and a rural population).

7.2.2.1.4.2 Concentrated epidemic

e HIV has spread rapidly in at least one defined sub-population, but is not well-established in the
general population. Most often more than one subpopulation with higher risk is affected.

e This epidemic state usually suggests active networks of risk exist within and between the sub-
populations.

e Numerical proxy: HIV prevalence is consistently over 5% in at least one defined subpopulation. HIV
prevalence is below 1% in pregnant women in urban areas.

e In concentrated and low-level (low prevalence) epidemics HIV infection is primarily concentrated in
certain sub-populations. Therefore, countries with concentrated epidemics are usually modeled by
combining epidemic curves for several subpopulations.
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7.2.2.2

7.2.2.3

Data required for estimation and projection

The quality and accuracy of the estimates depend on the quality and accuracy of the data used for the
models. If very little information is available on HIV prevalence in the country the model will rely heavily
on assumptions used in the model. On the other hand, countries which have conducted routine
surveillance and covered groups which are most important to the epidemic will be able to inform the
models with substantial data resulting in high quality estimates and projections.

In generalized epidemics, data from sentinel surveillance sites at antenatal clinics (ANC) are required.
Data from population based surveys and routine testing of pregnant women are also very useful for
informing the models. The models are able to utilize data to distinguish urban and rural epidemics or
different regional epidemics.

In concentrated epidemics more specific information is required about the populations that are at
increased risk to HIV. The software separates the epidemic into sub-populations. However the user
must have information on each of the sub-populations that are used in the epidemic structure. For
example if a country specifies female sex workers and injecting drug users as important risk categories
they will be required to enter data for those two sub-populations and the remaining general population.
Data required for each sub-population include estimates of the population size, HIV surveillance data from
the group over time.

For all epidemic types, the software requires additional program data on the number of men, women and
children on ART, the number of women receiving ARVs for prophylaxis (PMTCT) and other demographic
and epidemiological information to determine the impact of HIV.

If there are no recent data on HIV prevalence available in the country then no estimate should be
created.

Computer programs for estimation and projection

Several methods are available for estimating incidence and prevalence trends from surveillance, survey
and program data.

The Estimation and Projection Package (EPP) is used by countries that have good surveillance data.
In countries with generalized epidemics EPP can also use data from national household surveys and
program data from antenatal clinics. EPP finds incidence curves that provide the best fit to HIV prevalence
data. Several different models are available within EPP. The R-Hybrid model is recommended for most
applications. EPP Classic may be used in settings with very sparse data. In some setting the R-Spline
model or the R-Trend model may be preferred. For more information on these options, consult the
UNAIDS Quick Start Guide.

The Case Surveillance and Vital Registration (CSAVR) model is used by countries that have good
data on mortality and new case reports. It searches for incidence curves that provide the best fit to data
on the numbers of AIDS deaths and new diagnoses.

The AIDS Epidemic Model (AEM) is used by a number of countries in Asia to fit prevalence and
incidence to data on key population prevalence.

The ECDC Model is used by many countries in Europe to fit incidence curves to new case reports.
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7.2.3

7.2.31

AIM input editors

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. All AIM projections require a demographic projection. There are six categories of HIV-
related inputs:

Program statistics (country specific)

o Number of women provided with PMTCT services by type of regimen

o Number or percent of adult men and women receiving anti-retroviral therapy (ART)
o Number or percent of children receiving ART and/or co-trimoxazole

Eligibility for treatment (country specific)
o Eligibility criteria for adults

o Eligibility criteria for children

Advanced options (usually based on global or regional default patterns)

o Pediatric transition parameters
e Annual rate of progression to next lower CD4 category

Distribution of new infections by CD4 percent category

HIV mortality without ART

HIV mortality with ART

Distribution of new ART patients by age

Effectiveness o co-trimoxazole in reducing mortality for HIV+ children

o Adult transition parameters

= The amount of time spent in each CD4 cell count category

= The distribution of new adult HIV infections by CD4 cell count

= Adult HIV mortality rate without ART by CD4 cell count, sex and age

= Adult HIV mortality rate while on ART by CD4 cell count when initiating ART, sex, and
age

= Ratio of fertility of HIV+ to HIV- women by age and CD4 count

Mother-to-child transmission probabilities

DALY weights

Allocation method for new ART patients

Epidemic type for orphan calculations

o O O O

Adult HIV incidence (generated using EPP, CSAVR or AEM)

Sex/Age pattern (Based on either country-specific estimates or global patterns)
o The ratio of new adult female infections to new adult male infections by year

o The incidence rate ratio by age, sex and year

Each of these inputs is discussed in detail in the following sections.

Demographic projection

AIM requires that a demographic projection first be prepared using DemProj, another model in the
Spectrum system. Model users should keep three key points in mind when preparing a DemProj

projection for use with AIM:
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1. DemProj contains a feature called EasyProj that automatically provides the necessary
demographic data once you have set the first and last years of the projection and selected the
country.

2. The first year of the projection should be before the starting year of the HIV/AIDS epidemic. It is
usually best to start the projection in 1970. It is possible to start the projection in a year after the
beginning of the AIDS epidemic but that should not be done if you want to estimate the incidence
trend from surveillance, survey and program data.

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.

Spectrum contains a data base of demographic data for most countries. These estimates and
projections are from the United Nations Population Division's World Population Prospects, 2022 Revision.
You can make sure you are using the latest data by clicking the Manager icon, then click Default Data,
then select 'Load data' next to DemProj, then click OK. This will update your projection to the latest
World Population Prospects data. You should not do this if you have modified your demographic data or
if you are using a sub-national projection, since this action will replace your existing data.

7.2.3.1.1 Adjusting the population size to match current 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 demographic 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 important 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 latest 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 the 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 quick way to get a good match to today’s population estimate is to adjust the starting 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 projection. This can be
done easily by using the “Multiply” button in the editor for the base 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
population. 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 population 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 do not need to use EasyProj to generate the demographic projection. You can input 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 mis-reporting and undercounts before they can be used in
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7.2.3.2

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.

Program statistics

7.2.3.2.1 Prevention of mother-to-child transmission of HIV (PMTCT)

7.2.3.2.1.1

The mother-to-child transmission rate is the percentage of babies born to HIV-infected mothers who
become infected. The rate depends on a number of factors including the stage of infection of the mother,
the duration of breastfeeding and the use of ARV prophylaxis to prevent the transmission.

The input editor of PMTCT is accessed by selectindfodules -> AIM -> Program statistics -> PMTCT

There are three inputs associated with PMTCT: the number of women receiving PMTCT services by ARV
regimen, the pattern of breastfeeding and, for special cases, abortion associated with HIV-infection.

ARV regimen

¢ Prenatal prophylaxis. Here you should enter the number of women receiving PMTCT services by
regimen and year. It is recommended that you enter the number of women for all historical years. For
future years you may enter either numbers or percentage of women in need. All entries for a single
year must be either numbers or percentages. You cannot mix them in the same year.

¢ Percent retained at delivery. This is the percentage of women who are on ART during pregnancy who
remain on ART at the time of delivery. The default value is 85%.

¢ Post-natal prophylaxis. In years when Option A or Option B were used, you should enter the number or
percentage of women who started those options during the prenatal period who remain on them at the
start of breastfeeding.

¢ Monthly drop-out of post-natal prophylaxis. The percentage of women on Option A, Option B or Option
B+ who drop-out of prophylaxis each month.

Breastfeeding

Here you enter data on the percentage of children who are not breastfeeding by the age of the child in
months. Default data are drawn from DHS surveys. These data refer to all women including HIV+ and
HIV-. If you have data from program sources on breastfeeding patterns among HIV+ women in the
PMTCT program you can enter those data separately. If breastfeeding patterns have changed over time,
you can select the 'Data for all years' option and enter patterns for each year. You can also click on the
'Read survey data' button and import the breastfeeding information from the most recent DHS if it is
available.

Abortion

If some HIV-positive pregnant women choose an abortion you can enter the number of abortions here.

Women receiving PMTCT services

If the editor for women receiving PMTCT services is hot shown when you enter Program Statistics its can
be accessed by clicking on the *ARV regimen’ button.

For past years the entries should generally be the number of women receiving each type of prophylaxis.
For future years the entries may be either projections of the number of women expected to receive
services or the coverage (the percentage of HIV+ pregnant women receiving services). The types of
prophylaxis are:
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e No prophylaxis

¢ Single dose nevirapine: single dose of nevirapine (NVP) given to the mother at the time of
delivery and the child shortly after birth.

e Dual ARV: Daily zidovudine (ZDV) for the pregnant woman from the 28th week of gestation, plus
single-dose NVP during labor and 7 days of ZDV plus lamivudine (3TC) postpartum.

e Option A: Twice daily ZDV starting from the 141 week of gestation, single-dose nevirapine at the
onset of labor, twice daily ZDV+3TC for seven days post-partum plus daily NVP for the infant until
one week after the cessation of breastfeeding.

e Option B: Triple ARV drugs for the pregnant woman starting from the 14th week of gestation
until delivery or one week after the cessation of breastfeeding.

e Option B+: ART started before current pregnancy: Pregnant woman started on life-long triple
ART before the current pregnancy.

e Option B+: ART started during current pregnancy >4 weeks before delivery: Pregnant women
who start on triple life-long ART during the current pregnancy more than 4 weeks before
delivery.

e Option B+: ART started before current pregnancy <4 weeks before delivery: Pregnant women
who start on triple life-long ART during the current pregnancy more than 4 weeks before
delivery. If women start on ART late they will have less viral suppression at the time of delivery
and transmission rates are likely to be higher. If no information is available this option can be set
to 0, or an estimate can be made using data from national surveys on the proportion of pregnant
women that show up for their first antenatal visit less than four weeks before delivery.

WHO currently recommends that all HIV+ pregnant women receive ART for their own health and to
reduce transmission to their babies. The other regimens are still included in AIM in order to capture past
program effects and because not all countries have adopted the new guidelines.

It is usually best to enter numbers of women by regimen for past years and coverage (percentage of
HIV+ pregnant women receiving PMTCT) for future years. It can be difficult to estimate the numbers for
future years especially if the need changes significantly. A future coverage goals can be entered and the
program will calculate the number of women needed services to achieve that goal.

Retention. Not all women who start ART will continue until delivery. The rows 'Percent already on ART
retained at delivery' and 'Percent starting ART retained at delivery' refer to the percentage of women on
ART (Option B+) who remain on ART at the time of delivery. By default these percentages are set to 85
percent for those already on ART before the current pregnancy and 80 percent for those who start ART
during the current pregnancy.

Drop-out. Women on Option A, Option B or ART may drop-out during breastfeeding. The input is the
percent who discontinue prophylaxis each month. For women on ART there are two drop out rates for
the period 0-12 months and greater than 12 months. A review of available studies indicated that the
default values for drop-out should be 1.2 percent per month for 0-12 months and 0.7 percent per month
after 12 months of breastfeeding.
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Reallocation. In the case of sub-national files there may be situations where women come from outside
the province or region to receive PMTCT services. When that happens PMTCT coverage will be over-
estimated since the numerator (the number of women receiving services in the province) does not match
the denominator (HIV+ pregnant women in the province). The reverse happens when some women
within the province seek services elsewhere. In that case, PMTCT coverage will be under-estimated and
the mother-to-child transmission rate will be too high. To address this problem, you can specify the
number of women receiving services in a regional other than their region of residence. Positive numbers
indicate that women who are receiving services outside this region. Negative numbers indicate women
receiving services from another region.

Calculated mothers needing PMTCT. The final row will show the estimated number of women in need
of PMTCT services. The is based on the last time the projection was calculated, so may be out of date if
you have made other changes.

Breastfeeding patterns

The editor for breastfeeding patterns is accessed by clicking on the ‘Breastfeeding’ button.

This editor accepts information on the typical breastfeeding pattern of all women and women enrolled in
the PMTCT program. By default they are the same, but the pattern for women enrolled in the program
can be changed if information is available.

The data are entered as the percentage of women no longer breastfeeding by the age of the child in two
month intervals. These data usually come from a national survey, such as a Demographic and Health
Survey. Default data are supplied for most countries based on the latest survey.

Data may be entered for the current year or for all years (chosen by selecting the appropriate radio
button at the top of the screen). If data are entered for the current year only, then those data will be
used for all years in the calculations. If program recommendations regarding breastfeeding by HIV+
mothers have changed over time then these changing patterns can be entered by selected the *Data for
all years’ option.

Abortion

A third editor in this section allows the specification of the percent or number of pregnancies among HIV+
women that are terminated by abortion. Most countries do not include abortion as an option in their
PMTCT programs. In those cases this editor can be ignored.

Transmission probability

The probability of transmission of HIV from mother to child depends on the stage of infection of the
mother, the duration of breastfeeding and the prophylactic regimen. The table below summarizes the
default probabilities currently used in AIM. These are based on expert review of available studies. It is not
recommended to change these rates.

Table . Probability of Mother-to-Child Transmission (Percent)

Regimen Perinatal Breastfeeding (Monthly
Probability)

No prophylaxis

Existing infections
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CD4<200 37.00 0.89
CD4 200-350 27.00 0.81
CD4>350 15.00 0.51
Incident infections 18.20 26.90 (one 26.90 (one
time event) time event)
Single dose nevirapine 7.5 0.99 0.40
WHO 2006 dual ARV regimen 2.2 0.18 0.18
Option A 4.1 0.20
Option B 1.9 0.13
Option B+
Started before pregnancy 0.26 0.02
Started during pregnancy more than 1.40 0.11

4 weeks before delivery

Started during pregnancy less than 4 8.2 0.2
weeks before delivery

Source: Mofenson, L, Updating PMTCT Transmission Probabilities for Use in the Spectrum Model, Report
to UNAIDS, October 24, 2018.

7.2.3.2.2 ANC testing

Information on prevalence among pregnant women is used in model fitting. Thus it is important that
these data be accurate. The ANC testing editor collects information that can be used to assess the quality
of the ANC testing information.

The rows in this editor are:

-# births: This is the number of births calculated by the DemProj module. You cannot edit this number, it
is shown for reference only because it is used as the basis for the PMTCT calculations.

-Program reported births: You should enter the number of births reported by health facilities. Usually
this number should be less than the number of births estimated by DemProj and displayed in the first row
since some births may happen outside facilities and not get reported. If this figure is much higher or
lower the the estimates number of births displayed in the first row, then there could be problems with the
PMTCT calculations.

-# first ANC visits: The number women making a first ANC visit during the year. This should be similar
to program reported births if ANC attendance is nearly universal. It may be less if the percentage of
births with skilled attendance is less than ANC attendance.
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-# receiving at least one HIV test: The number of women receiving at least one HIV test

-# testing positive at their first HIV test: The number of women who tested HIV-positive at the first
test.

-# re-tested: The number of women who re-tested during the pregnancy

-# positive at re-test: The number of women who tested HIV-positive at the re-test

-# known to be HIV+ at first ANC visit (including on ART): The number of women known to be
HIV-positive at the first ANC visit, including those already on ART, and, therefore, not tested

-# known to be HIV- at first ANC visit: The number of women known to be HIV-negative at the first
visit and, therefore, not tested

The next three tows are automatically entered from the data previously entered in the 'PMTCT"' editor.
They cannot be changed here.

-# started ART before current pregnancy: The number of women already on ART at time of their
first ANC visit.

-# started ART during current pregnancy >4 weeks before delivery: The number of women
who started ART during the current pregnancy and started more than 4 weeks before delivery.

-# started ART during current pregnancy <4 weeks before delivery: The number of women
who started ART during the current pregnancy but started late, less than 4 weeks before delivery.

-% HIV+ (census-level ANC-RT): The percent of pregnant women who are HIV+ as reported based
on program data from all ANC sites. This information is read from the EPP Surveillance editor if available.
It cannot be change here. It can be compared the implied prevalence from the data entered on this page
which is shown in the last row.

-% HIV+ (calculated): This is the HIV prevalence among pregnant women implied by the program
data entered on this page. It is calculated as the nhumber testing positive at their first HIV test + the
number known positive at first ANC visit divided by the nhumber receiving at lead one HIV test plus the
number known positive.

Once this information is entered for as many years for which data are available, the screen will display
two charts:

The left hand chart shows the ANC testing cascade for all women. It includes bars for the number of
births as estimated by the model (blue), the number of births recorded by the program (gold), the
number of first ANC visits (light blue) and the number of women who received at least one HIV test
(pink). We expect to see the highest number for births, followed by the number of ANC visits and then the
number tested. If the data do not follow this pattern, it may indicate a problem.

The right hand chart shows trends in PMTCT. There are bars for the number testing HIV-positive at the
first visit (orange), the number of known positives (red) , the number on ART before the pregnancy (dark
green), the number receiving prophylaxis during pregnancy and starting more than 4 weeks before
delivery (light green) and the number starting prophylaxis less than four weeks before delivery (pale
green). This chart allows you to see how the distribution of pregnant women has changed over time and
spot any inconsistencies in the inputs.

7.2.3.2.3 Adult ART

There are three options for specifying coverage of ART for adults. The options are specified using the
radio button at the top of the editor. In most cases the first option 'Number or percent' is preferred.

1. Number or percent. With this option you enter the number of men and women receiving ART
in each year. Alternatively you can enter the percentage of adults living with HIV (adult PLHIV)
who receive ART. The best approach is to enter the number on ART for past years and use a
coverage rate (percentage) for the future. The numbers entered here should refer to the number
of adults currently using ART on December 31 of each year. This is not the same as the number
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newly initiating ART. These figures are routinely reported by national programs to WHO and
UNAIDS and are published in annual treatment progress reports.

The editor screen will display the estimated number of adult PLHIV. Note that this is based on the
last time the projection was made. It will not include the effects of any recent changes in inputs
that you have made if they have not been re-projected (which happens automatically whenever
you display an output indicator).

Percent lost to follow-up each year. This is the percentage of patients on ART the previous

year who drop out of ART each year. This figure should represent actual drop-outs. It should not
include those who die while on ART (mortality is calculated elsewhere) and it should not include

those who switch facilities but continue on ART.

Number initiating ART. If you also have information on the number initiating ART each year
you can enter them here. These data will not affect the calculations but can be used to validate
the calculated number initiating. If your data do not match the calculations then there is an
inconsistency between the number on ART, the lost to follow-up rate and the number initiating
each year.

2. CD4 by percent. As a second option you can specify the coverage of ART by CD4 cell count
category. If you select this option then for each year you enter ART coverage for each CD4 count
category. Typically you might have high coverage at low CD4 counts and lower coverage at
higher counts. You can also specify coverage for population groups that are considered eligible
for treatment regardless of CD4 count.

3. CD4 by number. This is the same as ‘CD4 by percent’ except that the number of people on ART
is entered for each category instead of the coverage.

If you choose the first option 'Number or percent' you will have to other options.

-Read from ADR: If you click this button you will be able to read the program data directly from a file
in your AIDS Data Repository (ADR) folder. This will be a csv file also used as input to Naomi.
The file should have 8 columns: area_id, area_name, sex, age, age_group, calendar_quarter,
art_current, art_new, V_tested_12mos, V_suppressed_12mos. Using this feature will ensure that
the same data are used for both purposes. This feature is only available to those who have
access to an ADR folder, usually members of a national HIV estimates team.

-Adjust program data for under/over count due to data quality review: If you have conducted a
data quality review that indicates that the data in your HMIS may be over or under-counted you
can use this feature to adjust them. This allows you to still use the data as they exist in the
HMIS but specify a correction to make them as accurate as possible. Check the box 'Enable
adjustment' then click the button 'Enter adjustments'. You will see an editor where you can enter
annual scaling factors for men and for women. This adjustment will be applied when the program
next calculates. It will only be applied when the box 'Enable adjustment' is checked.

On this page there is a 'Plot values' button. If you click this button you will see a line chart showing
the number on ART by year. Reviewing this chart can help to spot any input errors.
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7.2.3.2.4 Child treatment

Treatment for children includes both ART and cotrimoxazole. As with the other editors you can enter
either numbers of children receiving treatment or coverage (percentage of those eligible) as of December
31 of each year.

You can enter a single figure for all children (aged 0-14) on ART or enter the number by five year age
group (0-4, 5-9, 10-14) if you have those data.

The percent lost to follow-up is the percentage of children on ART who are disengaged from treatment
each year. Note that this should be true disengagement. It should not include those who have died or
switched clinics.

The need for cotrimoxazole is based on WHO guidelines which recommend cotrimoxazole for all HIV+
children and all HIV-exposed infants until HIV infection can be excluded after breastfeeding cessation.

The need for ART is all children living with HIV.

7.2.3.2.5 Know ledge of status

Information about the percentage of the HIV-positive population that knows its status may come from five
sources:

e Case reports: If good information is available from case reports of new diagnoses and AIDS deaths
then the percentage of the population who know their status can be estimated from the cumulative
case reports of new diagnoses and the cumulative reported number of AIDS deaths. These figures
should be cumulative since the beginning of case reports.

¢ Shiny 90. This is a program that estimates current knowledge of status based on historical information
from surveys and program testing data. It can be accessed by clicking on the button 'Launch Shiny90 in
browser' . Once you have finished making a Shiny90 projection and returned to Spectrum you can read
the results into this editor by clicking the button 'Load data'.

¢ CSAVR: CSAVR is a tool in Spectrum to fit an incidence trend. If you use that tool you can use the
output from CSAVR on knowledge of status in this editor.

e ECDC. ECDC is another program, like CSAVR, that determines and incidence trend by fitting to case
reports. It also produces estimates of knowledge of status that can be used here.

¢ Direct input. If you cannot use any of the other methods, you can input knowledge of status directly.

7.2.3.2.6 ART by age

If you have information on the number of people on ART by age, you can enter them here. You can either
use 5-year age groups or the large age groups used by the Global AIDS Monitoring (GAM) system (0-4, 5-
9, 10-14, 15-19, 20-24, 25-49, 50+). These data will only be used for validation by comparing against the
modeled estimates. This is done under the Validation menu in the ART section.
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7.2.3.2.7 Viral suppression

7.2.3.3

Viral suppression refers to the percentage of people living with HIV who are virally suppressed. There are
two possible sources of information:

o Laboratory, program or case surveillance: If data are available from the Health Information
Management System (HMIS) they can be used here. Enter the number of people tested among those
on ART and the number with suppressed viral load, less than 1000 copies/ml. Fill in those years for
which you have data and leave the other years blank.

e Surveys: If you have information on viral suppression from a recent survey, such as a Population-
based Health Impact Assessment (PHIA), enter those data here for the appropriate age groups in the
year of the survey. Indicate the year of the survey in the drop-down box.

You should enter data for both the number of people tested and the number tested who were found to be
virally suppressed. At the top of the display you can see the number of people on ART. This information is
used as a check only. You cannot edit it here. That is done in the Adult ART and Child ART editors.

The program will display the calculated testing ratio, the ratio of the number of people tested to the total
number on ART.

Viral suppression threshold. You should also enter the viral suppression threshold used to determine
if @ person is virally suppressed. By default this is 1000 copies/ml. However, if your program uses a
difference threshold (for example: 600, 400, 200, 50), enter it here for the appropriate years. The final
row will display the estimated percentage suppressed at the 1000 threshold using the following equation:
VS_1000 = y~{[(6-log(1000))/(6-log(th))]"1.5}, where vy is the percent virally suppressed and th is the
viral suppression threshold.

Eligibility for treatment

7.2.3.3.1 Adults

There are two components to defining eligibility for adults: CD4 count and special populations.

1. CD4 count. For each year in the analysis you can specify the CD4 count threshold for treatment.
That is the CD4 count below which all HIV+ adults are eligible for treatment. According to WHO
guidelines this was 200 cells/pl until 2010 then changed to 350 cells/ul and changed again in
2013 to 500 cells/plt. In 2015 the recommendations were revised to include all people living with
HIV regardless of CD4 count. Criteria for national programs may differ. When a new projection is
created it will have the WHO criteria listed as a default. Those criteria can be changed to match
national guidelines. To indicate that all people living with HIV are eligible for treatment (2015
guidelines) enter 999.

2. Populations eligible for treatment regardless of CD4 count. Some populations are
considered eligible for treatment regardless of CD4 count. In the 2013 WHO guidelines those
population include HIV+ pregnant women, those co-infected with HIV and TB or severe HBV
disease, and discordant couples. Some programs may also include other populations, such as
sex workers, men who have sex with men, and people who inject drugs. Any populations eligible
regardless of CD4 count are indicated by checking the box in the ‘Eligible’ column. You should
also specify the year that this population became eligible and the percentage of the adult HIV+
population that is in the special population. The model will calculate this value for pregnant
women. For other populations there will be default values presented, which you can accept or
change if you have better information. If you include the ‘Other’ population group then you must
specify the percentage of HIV+ adults in this group.
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1 WHO. Consolidated Guidelines on the Use of Antiretroviral Drugs for Treating and Preventing HIV
Infection: Guidelines for a Public Health Approach, Geneva: WHO, June 2013.

7.2.3.3.2 Children

For children there are three components to defining eligibility: age, CD4 count and CD4 percent.

1. Age. In many programs all HIV+ children below a certain age are considered eligible for ART.
In 2007 WHO recommended that all HIV+ children below the age of 12 months be eligible for
treatment. That guideline was raised to 24 months in 2010 and 60 months in 2013 and then in
2015 to all children regardless of age (180 months).

2. CD4 count. Eligibility for children may also depend on CD4 count. If the child is already eligible
because of age then the CD4 level does not matter. If the child is above the age of eligibility then
eligibility may be determined by CD4 count. In past guidelines the CD4 level for eligibility has
varied by age.

3. CD4 percent. For very young children eligibility is often based on CD4 percent rather than CD4
count. Eligibility thresholds by CD4 percent can be entered here.

Note that a child is considered eligible for ART if it meets any of the three criteria: age, CD4 count or CD4
percent. Table 2 shows the eligibility criteria recommended by WHO over time.

Table 2. Criteria for eligibility for ART among children over time

2000-2006 = 2007- &= 2010- & 2013- 2015
2009 2012 2014

Age below which all HIV+ children 0 12 24 60 180
should receive treatment (months)

CD4 count threshold for eligibility

Age <11 months 1,500 NA NA NA NA
Age 12-35 months 750 750 750 NA NA
Age 35-59 months 350 350 750 NA NA
Age >=5years 200 200 350 500 NA

CDA4 percent threshold for eligibility

Age <11 months 25 NA NA NA NA




Spectrum Modules 123

Age 12-35 25 25 25 NA NA
Age 35-59 25 25 25 NA NA
Age >=5years 15 15 15 15 NA

7.2.3.4 Advanced options

7.2.3.4.1 Pediatric transition parameters

Progression rates. The 'Progression rates' tab show the annual rates of progression from one CD4
category to the next lower category. The default values have been determined to match survival curves
developed from an analysis of child survival studies by Marston and Becquet (Marston M, Becquet R. Net
survival of children HIV-infected perinatally and through breastfeeding: a pooled analysis of individual
data from resource-constrained settings, December 2010.) This page also includes the distribution of new
child infections by CD4 percent.

HIV mortality without ART. This tab shows the annual mortality rates for HIV-infected children who
are not on ART by CD4 category age and time of infection. These rates have been derived to fit the
survival curves from Marston and Becquet.

HIV mortality with ART. The patterns of AIDS-related mortality of children on ART are derived from
the IeDEA Consortium (Mahy et al. 2017 Improving estimates of children living with HIV from the
spectrum AIDS impact model, AIDS 2017, 31 (Suppl 1):S13-22). Different patterns are available by
region. To enter your own pattern, change the region to 'Custom’. You can also eneter a time trend in
mortality rates that will allow the set of mortality rates to change with time.

ART initiation by age. The distribution of new pediatric ART patients is based on data provided by
CIPHER (Collaborative Initiative for Paediatric HIV Education and Research). Patterns are available by
region. To enter your own pattern, set the region to Custom.

Effectiveness of cotrimoxazole. This editor shows the effect of cotrimoxazole on the HIV-related
mortality. In settings with high prevalence of HIV and high rates of infectious diseases WHO recommends
that cotrimoxazole be provided to all HIV-exposed infants and children starting 4 to 6 weeks after birth
and continuing until the end of exposure to HIV and when it can be definitively determined that the child is
not infected. For HIV+ infants and children cotrimoxazole is recommended for all children under the age
of five, or those aged 1-4 years with WHO stage 2, 3, or 4, or CD4 percentage below 25. Children over

the age of five follow adult guidelines (WHO stage 2, 3 or 4 or CD4 count < 350 cells/pl.’

The effect of cotrimoxazole 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.

Weight bands. This editor shows the distribution of children on ART by age and weight band. This
information is used to calculate the number of children on ART by weight band for purposes of estimating
need for pediatric ART formulations. The default distribution was provided by CIPHER (Collaborative
Initiative for Paediatric HIV Education and Research) based on an analysis of 73,600 patients.
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7.2.3.4.2 HIV progression and mortality w ithout ART

New adult infections are tracked over time by their CD4 count, mortality and ART status as shown in
Figure 3 below.

Fgure 3. Model of Adult HIV Progression
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The transition rates are specified by the variables p, A, ¢, and a. They are defined as:

ey, the annual mortality rate due to HIV
e A, the annual rate of progression to the next lower CD4 count category
e ¢, the rate of initiating ART

e @, the annual mortality rate while on ART

To estimate the values for these parameters we relied on three major data sources.

1. ALPHA network data on survival. The ALPHA network is a collaboration of various cohort
sites in sub-Saharan Africa (http://www.Ishtm.ac.uk/eph/dph/research/alpha/). These sites
follow community members over time to collect demographic and health information. ALPHA
network researchers pooled their individual site data and analyzed them to determine the
survival pattern of people infected with HIV who did not receive ART.12 Those analyses showed
a median survival time of about 11 years, with longer survival at younger ages than at older
ages.

2. Concerted Action on SeroConversion to AIDS and Death in Europe (CASCADE).
CASCADE is a collaboration of 25 cohorts in Europe, Australia, Canada and sub-Saharan Africa. It
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provided information on CD4 counts at zero conversion and estimates of mortality rates by CD4

count among untreated HIV-positive patients.

3. Population-based HIV Impact Assessment (PHIA) surveys. These surveys provide
information on the distribution of the HIV-positive population by CD4 count.

Bayesian modeling was used to estimate progression and survival parameter values that would allow the
AIM model to match PHIA data on the distribution of HIV-positive people by CD4 count. Details of the
approach, assumptions and findings are available in Glaubius R, Kothegal N, Birhanu S, Jonnalagadda S,
Mahiane SG, Johnson LE, et al. Journal of the International AIDS Society, 2021, 24(S5):e25784.

The final set of parameter values are shown in Tables 3, 4 and 5.

Table 3. Annual rate of progression to next lower CD4 count category by age

CD4 Count
>500
350-500
250-349
200-249
100-199

50-99

15-24
0.153
0.251
0.348
0.650
0.294

0.500

25-34
0.183
0.286
0.395
0.740
0.335

0.569

35-44
0.225
0.333
0.461

0.862
0.390

0.664

45+

0.286
0.402
0.556
1.040

0.471

0.800

Table 4. Distribution of new infections by CD4 count category and age

CD4 Count
>500
350-500
250-349

200-249

15-24
60.54
20.76
10.77

3.63

25-34
57-35
21.86
11.84

4.08

35-44
53.95
22.90

13.02

4.58

45+

50.35
23.83
14.29

517
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100-199 3.71 4.20 4.78 5.47
50-99 0.51 0.58 0.67 0.77
<50 0.08 0.09 0.10 0.12

Note: These are the default data shown in the editor ‘Years in CD4 count category’.

Table 5. Annual probability of HIV-related mortality when not on ART by age
CD4 Count 15-24 25-34 35-44 45+

>500 0.000 0.000 0.000 0.000
350-500 0.000 0.000 0.000 0.000
250-349 0.002 0.002 0.003 0.003
200-249 0.007 0.010 0.012  0.015
100-199 0.048 0.064 0.080 0.097
50-99 0.227 0.305 0.382  0.459
<50 0.712 0.954 1.197 1.439

Note: These are the default data shown in the editor *HIV mortality without ART’. An annual mortality rate
greater than one means that survival is less than one year.

7.2.3.4.3 HV mortality with ART

Mortality on ART is based on the analysis by the IeDEA Consortium. These patterns result from an
analysis of several hundred of thousands of patients from Eastern, Southern and Western Africa,
Asia/Pacific and Latin America. The analyzes include adjustments for patients that were lost to follow-up.
The final patterns describe annual mortality on ART by CD4 count at initiation, age group, sex, time on
ART and region. The mortality rates can also vary by time as ART has become more effective with the
introduction of new drugs and programs for retention and adherence. The editor contains a separate
section for time trends in mortality rate. Full details of the data, methods and assumptions are available
in Johnson et al. Global variations in mortality in adults after initiating antiretroviral treatment: an updated
analysis of the International epidemiology Database to Evaluate AIDS cohort collaboration. AIDS 2019, 33
(Suppl 3):5282-5294

Many program have undertaken quality assessments of their ART program data. These assessments can
show the amount of under-count or over-count in the data in the management information system. In
order to use the results of these assessments, but at the same time maintaining the link to the data in
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HMIS this editor also includes the option of entering a time-dependent adjustment factor that can adjust
the program data for over- or under-count.

Figure 5 shows the final default patterns used in AIM. They show that mortality is generally higher for
those initiating treatment at low CD4 counts compared to higher CD4 counts, for those recently initiating
treatment compared to those on treatment for more than one year, for males compared to females, for
the youngest and older age groups compared to those aged 25-44, and in southern Africa and West
Africa compared to developed countries, Eastern Europe and Latin America.

FAgure 5. Patterns of mortality on ART by age, sex and CD4 count at ART initiation for the
southern Africa region for those on ART for more than 12 months
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7.2.3.4.4 Effectiveness of cotrimoxazole

AIM considers two types of treatment for children: cotrimoxazole prophylaxis and ART. In settings with
high prevalence of HIV and high rates of infectious diseases WHO recommends that cotrimoxazole be
provided to all HIV-exposed infants and children starting 4 to 6 weeks after birth and continuing until the
end of exposure to HIV and when it can be definitively determined that the child is not infected. For HIV+
infants and children cotrimoxazole is recommended for all children under the age of five, or those aged
1-4 years with WHO stage 2, 3, or 4, or CD4 percentage below 25. Children over the age of five follow

adult guidelines (WHO stage 2, 3 or 4 or CD4 count < 350 cells/pl.’

The effect of cotrimoxazole 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.

1 WHO. Antiretroviral Therapy for HIV Infection in Infants and Children: Towards Universal Access. A
Public Health Approach. 2010 Revision. Geneva: World Health Organization, 2010.

2 WHO. Guidelines on Co-trimoxazole Prophylaxis for HIV-Related Infections among Children, Adolescents
and Adults: Recommendations for a public health approach. Geneva: WHO, 2006.

7.2.3.4.5 Progression from HIV infection to AIDS death in children

Progression and mortality of children is modeling in a manner similar to adults. HIV+ children are tracked
by CD4 percent category for children aged 0-4 and by CD4 count category for children aged 5-14. Values
for progression rates and HIV-mortality without ART were determined by fitting to survival by timing of
infection. Studies of HIV+ children have shown that survival depends on the timing of infection. Marston
and Becquet fit double Weibull curves to the data allowing for time of infection to give a pattern of
survival post infection for four groups: those infected at birth, at 28—179 days, 180-364 days and after
36513, Similar curves representing the survival of HIV negative children from the equivalent time points
were used to remove non-AIDS mortality. There is limited information about the survival of HIV infected
children beyond 2.5 years, so as with the previous estimates it was assumed that beyond this point the
survival for children would be equivalent to that of young adults infected at ages 15-24, with a median
survival of 15 years. Survival is described as a double Weibull curve of the form:

St=(mxeX+(1— m)xe¥)x 100
where
Ke—1x(huxtmandY = -1x (Azx t)u=

The parameter values are shown in table 6.

Table 6. Parameter values for child survival patterns
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Parameter Time of Infection

Perinatal Postnatal Postnatal Postnatal
0-180 days 181-365 365+ days

davs
T 0.646 0.440 0.248 0.048
N 1.336 1.015 1.241 1.873
ui 1.062 1.484 2.110 1.708
A2 0.058 0.058 0.058 0.058
L2 2.105 2.200 2.200 2.200

The resulting curves give a median AIDS only survival of 1.1, 6.4, 11.5 and 14.1 years resulting in 9%
survival at 20 years for those infected at birth and 14%, 19% and 24% for those infected through breast
feeding at 28-179 days, 180-364 days and after 365 days (figure 6).

Fgure 6. Percent of HIV+ children surviving by number of years since infection
Percent Surviving by Years Since Infection
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Estimates of mortality of children on ART were provided by the leDEA Consortium.*
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1 Martson M, Becquet R, Zaba B, et al. Net survival of perinatally and postnatally HIV-infected children: a
pooled analysis of individual data from sub-Saharan Afric&it J Epidemio/  2010;40:385-96.

2 Stover J, Brown T, Marston M. Updates to the Spectrum/Estimates and Projection Package (EPP) model
to estimate HIV trends for adults and childrefex 7ransm Infect 2012;88:i11-i16. doi:10.1136/sextrans-
2012-050640

3 Marston M, Todd J, Glynn JR, et al. Estimating ‘net’ HIV-related mortality and the importance of
background mortality rated/DS  2007;21(Suppl 6):S65-71.

7.2.3.4.6 HIV-related fertility reductions

A number of studies in sub-Saharan Africa have examined the fertility of HIV-infected women compared
to women who are not infected. These studies generally show that fertility is lower in HIV-positive
women than in HIV-negative women between the ages of 20-45. It is generally higher for HIV-positive
women aged 15-19 because they are all sexually active whereas many HIV-negative women in this age
group are not sexually active. An analysis of data from national surveys calculated this information for 20
countries and found that the average ratio of fertility among HIV+ to HIV- women drops from 0.79 among
women 20-24 to just 0.58 among women 40+ (table 7). For women 15-19 the ratio depends on the
proportion that are sexually active. A recent analysis of data from the ALPHA Network cohort sites
demonstrated that the CD4 count of the mother is an independent determinant of fertility of HIV+

women3. Spectrum includes both factors to estimate the fertility reduction due to HIV infection.
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Table 7. Ratio of fertility among HIV-Infected Women to HIV-Uninfected Women

Age Rati CD4 Category Rati CD4 Category Ratio
o (noton ART) o (On ART)

15-19 >500 1.0 <500 0.99
20-24 0.79 350-500 0.91 350-500 0.93
25-29 0.75 250-349 0.77 250-349 0.89
30-34 0.64 200-249 0.57 200-249 0.69
35-39 0.58 100-199 0.38 100-199 0.58
40-44 0.58 50-99 0.29 50-99 0.58
45-49 0.58 >50 0.28 >50 0

5

8

The 'Rt local adjustment factor' button will find estimate the fertility reduction value to best fit to data
on prevalence among pregnant women. After clicking this button, you will see a buttons for 'Read from
EPP' and 'From program data'. These buttons allow you to automatically import prevalence among
pregnant women from EPP or the ANC Testing editor, if you have entered it there. If no data are available
the button will be gray and you will not be able to use this feature. If the button is active, you can click it
to load the prevalence data, then press 'Fit fertility rate ratios'. Once fit is finished the new values will be
placed into the editor. Using this tool will improve the match to prevalence among pregnant women and
the estimated PMTCT coverage.

1 Lewis J, Ronsmans C, Ezeh A, and Gregson S. The Population Impact of HIV on Fertility in sub-Saharan
AfrieglDS  2004; 18 (suppl. 2): S35-543.

2 Chen W3, Walker N. Fertility of HIV-infected women: insights from Demographic and Health Surveygex
Transm Infect  2010;86(Suppl 2):ii22eii27. doi: 10.1136/sti.2010.043620

3 Eaton et al. Sub-fertility by stage of HIV infection. Presented to UNAIDS Reference Group, Nov 9, 2016,
New York City. Analysis of ALPHA Network data from Masaka, Rakai, Kisesa, Manicaland.

7.2.3.5 Adult HIV incidence

Most applications of AIM use an incidence trend generated using EPP as described in the Calculating
incidence section of the program tutorial. With this approach the incidence trend estimated by EPP is
automatically transferred to AIM. The trend can be viewed by opening the Direct Incidence Input editor
(Modules -> AIM -> Incidence -> Incidence options).

The model used in EPP to estimate incidence from prevalence is simpler than the model used by AIM in
that it is a single sex model that uses only a single age group, 15-49. As a result using the incidence from
EPP in AIM will not exactly reproduce the prevalence trend fitted by EPP. AIM adjusts for these differences
by making small changes in incidence each year in order to match the EPP prevalence trend. These
adjustments can be turned off by unchecking the ‘EPP prevalence adjustment’ box in the *Direct incidence
input editor’. Normally this adjustment should be on. However, it should be turned off for any analysis
examining historical effects. For example, you can estimate the number of deaths averted by ART by
creating two projections, one with actual ART numbers and one with no ART in any year. However, this




132

OneHealth Manual

comparison will only work correctly if the *EPP prevalence adjustment’ is turned off, since otherwise AIM
will ensure the same prevalence in both projections.

The EPP prevalence adjustment is normally small but could be large in a year in which ART coverage
changed substantially. In order to avoid discontinuities in the adjusted incidence curve the adjustment can
be limited. The maximum adjustment of 10 (which is the default) will produce the closest match to the
EPP prevalence curve but may result in an incidence trend that is not smooth. A smaller maximum value
will produce a smoother incidence curve but may cause the prevalence trend to deviate from the EPP
prevalence curve.

A new version of EPP that does include age structure was added in 2017. At the moment this feature is
only available for generalized epidemics and may still require the EPP prevalence adjustment.

Several other options are available to estimate incidence trends.

¢ Direct incidence input. If you have an incidence projection from another model you can select
this option and enter the incidence trend directly.

¢ AEM. The AIDS Epidemic Model (AEM) can be used to estimate incidence trends from sexual
and needle sharing behaviors. This option requires that you have already implemented the AEM
model.

o Case Surveillance and Vital Registration (CSAVR). This may be a better option than EPP in
cases were surveillance and survey data are not available or are weak but that good program
estimates are available from vital registration and program records on the number of AIDS
deaths, new cases of HIV, and/or the number of people living with HIV. Once the program
estimates are entered, the program will search for an incidence curve that results in the best fit
to available program data.

o Ft to mortality data. If good estimates of AIDS mortality are available you can modify an EPP
fit using this option. This option allows successive adjustment of the incidence curve in order to
better fit the output to mortality estimates.

o ECDC. This option provides a link to import incidence from the ECDC HIV Modeling Tool.

¢ Pediatric nosocomial infections. This option allows you to specific the number of children
infected nosocomially. These are infections acquired in the hospital usually through contaminated
needles and syringes.

Case Surveillance and Vital Registration (CSAVR)

In cases where surveillance data are weak or not available but good program estimates are available the
'Case Surveillance and Vital Registration (CSAVR)' tool may be the best option. This tool will search for
an incidence curve that allows Spectrum to match as closely as possible program estimates of AIDS
deaths, new HIV cases and/or people living with HIV. To use this tool it is important that the program
estimates be of high quality. The three inputs are:

¢ People living with HIV
fotal : The estimated number of people living with HIV in each year. This indicator should be
left blank unless good estimates exist. If ART coverage is high and information is available on
the number of people in care and not on ART then it may be possible to develop a good
estimate of people living with HIV if there is some way to estimate the proportion never
diagnosed or linked to care.
¢ New diagnoses
fotal : This is the number of new HIV cases diagnosed each year. Note that this should not
include new AIDS cases unless it is clear that these cases were not also reported at the time
of HIV diagnosis.
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Mean CD4 count at diagnosis:  The mean CD4 count at time of diagnosis. This information is

used to estimate the lag time from new infection to diagnosis.
¢ AIDS deaths

o The recorded number of AIDS deaths to the population of all ages each year. These data will
normally come from vital registration. Completeness of vital registration should be relatively
high and it is advisable that the data have been checked for mis-classification. Values should
only be entered for years where good data are available. If vital registration has become
relatively complete only in recent years then only those years with good completeness should
be entered.

Once the data are entered, you can select from three options to fit incidence.

¢ Ft incidence / logistic curve. This option will fit incidence as a single logistic curve. It is appropriate
when the trend in new case reports shows an continually increasing trend with no sign of decline.

¢ Ft incidence / double logistic curve. This option will fit a double logistic curve that describes
incidence rising to a peak and then declining.

This option assumes that incidence trends can be described as a double logistics function of the form:

mit—tg) —Blt—to)
It=1(t) = [e (14 e«cr—m*)] . {2” [E (1+ e‘ﬂf“‘ﬂ]] * b}
Where:

I(t) = incidence at tinte
® = rate of increase at the beginning of the trend

B = rate of convergence to the asymptote
t t, = the time of the inflexion point

a determines the peak incidence value
b = asymptote

This is a flexible curve shape that can model a variety of incidence curves. Initial values of the
parameters have been determined for most countries. They are displayed on the screen. It is usually
recommended to try the fit with these default initial values first. If you cannot get a good fit, you can try
changing the starting conditions and re-running the fit. The incidence curve on the screen will change
when you change these parameter values but the fit to the other indicators will not change until you click
the 'Fit incidence' button.

¢ Ft incidence / Second Order Segmented Polynomial. This option is useful when the trend in new
case reports shows several reversals of trend. It is a more flexible curve shape, but takes longer to
run.

Once you fit the incidence curve, Spectrum will display the value of the Akaike Information Criterion
(AIC). This statistics indicates how good the fit is compared to the nhumber of degrees of freedom. In
general, we expect the curves with more flexibility (double logistic and segmented polynomials) to fit the
data better than the single logistic function but they may also fit to random fluctuations in the data. The
AIC combines information about both the goodness of fit and the degrees of freedom to indicate which
curve is better. The lower the value of the AIC, the better.

By default the fitting uses maximum likelihood (MLE) to determine the best fit. If that does not produce a
good fit you may try changing to the MKS (minimum chi square) approach. The fit will usually converge
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7.2.3.6

7.2.3.7

7.2.3.8

and display the final incidence trend which will be used in AIM. If it does not fit you will see an error
message. In those cases you may try changing the initial parameter values and/or relax the constraints
imposed on the incidence parameters. Also you can set conditions to constrain the fitted predicted or
predicted indicator(s). If you press the 'Set conditions' button you will see another screen that allow you
to do so. You can set conditions on people living with HIV, new cases and AIDS deaths to specify that an
indicator has to be greater than or less than a particular value in a particular year. These conditions can
help to exclude incidence curves that are not acceptable. The model usually converges with about 200 -
300 iterations. By default it will stop if it reaches 1000 iterations. You can change the limit in the 'Set
conditions' screen.

HIV+ migrants

Spectrum will estimate the number of HIV+ migrants by assuming that HIV prevalence among migrants is
the same as in the resident population. If you want something different, you can enter the number of
HIV+ migrants directly using this editor. In this case, Spectrum will use these numbers and not its
estimate.

Pediatric nosocomial infections

If there have been a significant number of nosocomial infections among children in some years, you can
enter them in this editor. They will be added to the number of HIV-positive children in the appropriate
years.

Age and sex distribution of infections

Adult HIV incidence trends estimated by EPP refer to new infections among adults aged 15 and 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 age for women aged 15-49 and men
aged 15-59. Incidence by age can be estimated from two prevalence surveys spaced some years apart.
The same approach can be used to estimate incidence by age from a single survey if prevalence is
assumed to 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 the 14
surveys from high prevalence countries were averaged to produce standard patterns. The curves for the
17 surveys 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 by WHO.

While the distribution of new infections by age is a useful way to describe historical patterns using these
distributions in AIM could produce future situations where the number of new infections exceeds the
number of susceptible people in some age groups. To avoid the problem AIM uses the incidence rate
ratio. This is the ratio of incidence at any age to incidence at the reference age group, 25-29. In this
definition ‘incidence’ refers to the percentage of the uninfected population that becomes infected during
the year.

The ALPHA network (http://www.lIshtm.ac.uk/eph/dph/research/alpha/) conducted a special analysis for

the UNAIDS Reference Group on Estimates, Modeling and Projections to determine the incidence rate
ratios by age using pooled data from their cohort sites. The ALPHA patterns match well to the pattern for
high prevalence countries estimated from national surveys, as described above, for ages 15-49. Since
national surveys do not routinely collect data on people older than 49 (or have small sample sizes) the
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ALPHA patterns provide a better pattern. Therefore. The final patterns used in AIM are derived from the
ALPHA network for generalized epidemics, from the survey analysis described above for concentrated
epidemics and from the ECDC data for IDU-driven epidemics. These patterns are shown in figure 7. They
are assumed to remain constant over time.

Fgure 7. Incidence rate ratios by age and epidemic type
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Patterns of Incidence Rate Ratio by Epidemic Type: Females
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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.
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The population-based surveys show a wide variation in the sex ratio of incidence prevalence from just
about 0.5 in Niger to 2.4 in the Cote d'Ivoire. These data are shown 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.

Fgure 8. Ratio of new infections among adult females to new infections among adult males
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Fitting the Incidence Rate Ratio Pattern

For countries that have national surveys providing information on prevalence by age and sex, the
Incidence Rate Ratios can be calculated by fitting to the surwey data. If prevalence data are available in
Spectrum's database then 'Fit incidence ratios' button will be active. To use this feature select the ratio
button 'Fixed incidence ratios over time' then click the 'Fit incidence ratios button'. You will be able to fit
incidence to survwey data on prevalence by age or to data you have input on the number on ART by age.
The program will try a large number of different patterns to find a pattern that best fits the selected data.
Once it finishes that new pattern will be put into the editor and a value will be displayed for the Akaike
Information Criteria (AIC). This statistic is a measure of the quality of fit. It depends on how closely the
calculations match the data as well as the number of degrees of freedom used in the fit. A lower value for
the AIC is better. More degrees of freedom raises the AIC as it increases the danger of over-fitting the
data. If your country has more than one surwey you can also try the option Time dependent incidence
ratios". With this option, the program will set a pattern from the first year to the time of the first survey
and a second pattern for the time period between the first and second sureys. If there are more than two
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suneys different patterns will be estimated for each inter-survey period. Once the fit is finished you can
compare the AIC of the static fit with the time-dependent fit to determine which is better.

1 Hallett TB, Zaba B, Todd J, Lopman B, Wambura M et al. (2008) Estimating incidence from prevalence in
generalized epidemics: Method and validatioRLoS Med  5(4): €80. Doi:10.1371/journal.pmed.0050080.

2 European Centre for Disease Prevention and Control/WHO Regional Office for Europe: HIV/AIDS
surveillance in Europe 2007. Stockholm, European Centre for Disease Prevention and Control, 2008.

3 Zaba B. Age-specific pattern of incidence: ALPHA sites, 1995-2010, presentation to the UNAIDS
Reference Group on Estimates, Modeling and Projections, Geneva, December 5, 2012.

4 European Centre for Disease Prevention and Control/WHO Regional Office for Europe: HIV/AIDS
surveillance in Europe 2007. Stockholm, European Centre for Disease Prevention and Control, 2008.

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 death of 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. To estimate 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 Ian

Timaeus and Nicolas Grassly.’

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 fertility of these high
risk groups is not readily available the proportion married may be used as a proxy.

1 Grassly NC, Timaeus IM. “Methods to Estimate the Number of Orphans as a Result of AIDS and Other
Causes in sub-Saharan Africa.” Journal of Acquired Immune Deficiency Syndromes 2005 July 1; 39 (3)
365-375.

2 Stover J, Johnson P, Hallett T, Martston M, Becquet R, Timaeus IM. The Spectrum projection package:
improvements in estimating incidence by age and sex, mother-to-child transmission, HIV progression in
children and double orphagex 7ransm Infect  2010;86(Suppl 2):iil6eii21. doi:10.1136/sti.2010.044222

AIM results

AIM outputs can be displayed by accessing the ‘Results” menu (Modules -> AIM -> Results). The
indicators are grouped by age group and by types. A complete list of indicators available and their
definitions is given below.

Displaying All Age Groups in AIM

Displays under ‘Total population’ show indicators by age group. These include the HIV+ population, new
infections, AIDS deaths and need for ART.
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7.2.4.1

7.2.4.2

You can display the information as a table, ‘Summary table’, or as a population pyramid showing either
numbers of people (‘Pyramid (numbers)’) or the percent distribution by age and sex (‘*Pyramid
(percent)").

The pyramid display always shows two pyramids. If you are using a single projection, then the pyramids
on both the left and the right will be for the base year. You can change the year for the pyramid on the

right by clicking one of the buttons at the bottom of the screen to advance the pyramid one year (‘Next’),
show the previous year (‘Previous’), show the first year (‘First year”), or show the last year (‘Last year”).

If you have two projections loaded, then the pyramid on the left will display the first projection and the
one on the right will show the second projection. Both pyramids will display the same year.

If you have more than two projections loaded, you will be asked to choose which two pyramids should be
shown before the pyramids appear.

Dashboard

The dashboard display four indicators useful in tracking progress towards global goals. They are:

« Number of new infections. This chart shows the total number of new HIV infections in the total
population from 2010 to the current year. The red dots represent the global targets, which are a 75%
reduction from 2010 to 2020 and a 90% reduction from 2010 to 2030.

e Number of AIDS deaths. This chart shows the total number of AIDS-related deaths in the total
population from 2010 to the current year. The red dots represent the global targets, which are a 75%
reduction from 2010 to 2020 and a 90% reduction from 2010 to 2030.

¢ Incidence - mortality ratio. This chart shows the ratio of the number of new infections to the
number of AIDS-related deaths. When this indicator drops below one, it means that the are fewer new
infections than deaths and the number of people living with HIV is declining. Note that the critical value
of 1.0 can be achieved by a reduction in new infections or a rise in AIDS deaths. Clearly reaching or
dropping below 1.0 is only an indicator of success in controlling the epidemic when it is achieved by
reducing new infections, not by increasing AIDS deaths.

¢ Incidence - prevalence ratio. This chart shows the ratio of new infections to people living with HIV.
The critical value of 0.03 is based on the assumption that the life expectancy of a person living with HIV
but on ART is about 33 years. Thus, if new infections drop to less than 3 percent of the number of
people living with HIV then the epidemic is declining.

Note that both the Incidence - mortality ratio and the Incidence - prevalence ratio are indicators of
whether the epidemic is under control (which should lead eventually to ending AIDS as a public health
threat sometime in the future) while the number of new infections and AIDS deaths are direct indicators
of progress towards ending AIDS as a public health threat.

Number of infections and deaths

One indicator of epidemic transition is when the annual number of new HIV infections drops below the
annual number of deaths to people living with HIV. This display puts both of these indicators on the same
chart so that this comparison can be made easily. .
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Total population

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

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

¢ HIV age distribution 0-80+: This display allows you to set a custom age range by setting the low
age and high age you want to display.

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

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

¢ New infections by age distribution 0-80+: This display allows you to set a custom age range by
setting the low age and high age you want to display.

¢ Incidence per 1000: The number of new infections of all ages divided by the total uninfected
population expressed in thousands.

¢ Incidence per 1000 by age and sex: The number of new infections at each age and sex divided by
the uninfected population expressed in thousands.

¢ Need for ART by age: The number of people needing ART by age and sex each year. Need is defined
as all those currently receiving ART plus those who are eligible but not yet on ART.

e Number on ART by age: The number of people receiving ART by age and sex at mid-year.

e Number on ART by age distribution 0-80+: This display allows you to set a custom age range by
setting the low age and high age you want to display.

e ART coverage by age: The percentage of people living with HIV who are receiving ART by age.

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

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

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

e AIDS deaths by age distribution 0-80+: This display allows you to set a custom age range by
setting the low age and high age you want to display.

¢ Age-specific AIDS mortality (Mx). The annual rates of age-specific mortality due to HIV/AIDS.

e AIDS mortality per 100 thousand: The number of AIDS deaths per 100,000 population.

o AIDS mortality per 100 thousand by age and sex: The number of AIDS deaths per 100,000
population by age and sex.

o Total deaths to HIV population: The number of deaths from all causes occurring to people living
with HIV.

¢ Total non-AIDS deaths to HIV population: The number of deaths due to causes other than AIDS
among people living with HIV

¢ Total non-AIDS deaths to HIV population on ART: The number of non-AIDS deaths to the HIV
population on ART.

¢ Total non-AIDS deaths to HIV population not on ART: The number of non-AIDS deaths to the
HIV population not on ART.

o Disability adjusted life years (DALYs): The total number of disability adjusted life-years for the
total population.

¢ Quality-adjusted life years (QALYs): The total number of quality adjusted life-years for the total
population.

e HIV/AIDS summary: A table the total HIV population, prevalence, new infections and AIDS deaths.
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7.24.5

Adults (15-49)

HIV population: The total number of adults between the ages of 15 and 49 who are alive and
infected with HIV.

HIV population by risk group. The number of HIV+ adults 15-49 by risk group. The risk groups are
as defined in EPP. The number of HIV+ adults 15-49 is apportioned to the risk groups on the basis of
the populations in EPP.

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

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

New Infections by Risk Group: The number of new HIV infections by risk group as defined in EPP.
Incidence: The percentage of uninfected adults who become infected in each year.

Annual AIDS deaths: The annual number of adult deaths due to AIDS. Note that ‘AIDS deaths’ refer
to any HIV-related death, whether or not the person would have met the clinical definition of AIDS at

the time of death.

Annual AIDS deaths among those on ART. The annual number of deaths to adults 15-49 who are
receiving ART.

Annual AIDS deaths among those not on ART. The annual number of deaths to adults 15-49 who
are not on ART.

Annual AIDS deaths among pregnant women. The annual number of AIDS deaths among HIV+
pregnant women.

Distribution by CD4 count - HIV+ not on ART (15-49). The number of HIV+ adults 15-49 who
are not on ART by their current CD4 count.

Distribution by CD4 count - HIV+ on ART (15-49). The number of HIV+ adults 15-49 on ART by
their CD4 count at the time of initiating treatment.

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

Adults (15+)

HIV population: The total number of adults ages 15 and greater who are alive and infected with
HIV.

Adult prevalence: The percentage of adults aged 15+ who are infected with HIV.

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

Incidence: The percentage of uninfected adults who become infected in each year.

Annual AIDS deaths: The annual number of adult deaths due to AIDS. Note that ‘AIDS deaths’ refer

to any HIV-related death, whether or not the person would have met the clinical definition of AIDS at
the time of death.
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7.2.4.6

7.2.4.7

AIDS 45q15. The proportion of HIV+ that will die from HIV-related causes between age 15 and 60 at
the mortality rates prevailing in that year.

Annual AIDS deaths among those on ART. The annual number of deaths to adults 15+ who are
receiving ART.

Annual AIDS deaths among those not on ART. The annual number of deaths to adults 15+ who
are not on ART.

Number of AIDS related IDU deaths: The number of deaths to HIV+ injecting drug users.

Number of non-AIDS related IDU deaths. The number of deaths to HIV+ people who inject drugs
that are not due to HIV.

Distribution by CD4 count — HIV+ not on ART (15+). The number of HIV+ adults 15+ who are
not on ART by their current CD4 count.

Distribution by CD4 count — HIV+ on ART (15+). The number of HIV+ adults 15+ on ART by their
CD4 count at the time of initiating treatment.

Total deaths to HIV population: The total number of deaths occurring to people living with HIV.

Adults 15+ summary: A table showing indicators just for adults 15+

Adults (50+)

HIV population (50+): The total number of adults aged 50 and older who are alive and infected
with HIV.

New HIV infections (50+): The total number of new adult HIV infections each year.
Annual AIDS deaths (50+): The annual number of adult deaths due to AIDS. Note that ‘AIDS
deaths’ refer to any HIV-related death, whether or not the person would have met the clinical definition

of AIDS at the time of death.

Adults 50+summary: A table showing indicators just for adults 15+

Young people (15-24)

HIV population: The total number of adults between the ages of 15 and 24 who are alive and
infected with HIV.

Adult HIV prevalence: The percentage of adults (population aged 15 to 24) who are infected with
HIV.

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

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

HIV+ pregnant women. The number of pregnant women aged 15-24 who are HIV+.

Annual AIDS deaths: The annual number of adult deaths due to AIDS. Note that ‘AIDS deaths’ refer

to any HIV-related death, whether or not the person would have met the clinical definition of AIDS at
the time of death.
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7.2.4.8

7.2.4.9

e Annual AIDS deaths among those on ART. The annual number of deaths to adults 15-24 who are
receiving ART.

e Annual AIDS deaths among those not on ART. The annual humber of deaths to adults 15-24 who
are not on ART.

e Adults 15-24 summary: A table showing indicators just for adults 15-24.
Adolescents 10-19

e HIV population: The total humber of people between the ages of 10 and 19 who are alive and
infected with HIV.

e Number of new HIV infections: The total number of new adolescent infections each year.
e Annual AIDS deaths: The annual number of adolescent deaths due to AIDS. Note that ‘AIDS deaths’
refer to any HIV-related death, whether or not the person would have met the clinical definition of AIDS

at the time of death.

e Adolescent 10-19 summary: A table showing indicators just for adolescents 10-19.

Children 0-14

¢ HIV population: The total number of children (0-14) who are alive and infected with HIV.

¢ New HIV infections: The total number of new child HIV infections each year.

e Annual AIDS deaths: The annual number of child deaths due to AIDS.

e Population 0-14: The number of children between the ages of 0 and 14 years old.

e Number of HIV+ children not on ART by time of infection: The number of children aged 0-14
who are not on ART by the timing of their infection: perinatal, 0-6 months after birth, 7-12 months

after birth, more than 12 months after birth.

¢ Distribution by CD4 percent - HIV+ not on ART (0-4): The number of HIV+ children not on ART
aged 0-4 by CD4 percent category

¢ Distribution by CD4 percent - HIV+ on ART (0-4): The number of HIV+ children on ART aged 0-
4 by CD4 percent category

¢ Distribution by CD4 count - HIV+ not on ART (5-14): The number of HIV+ children not on ART
aged 5-14 by CD4 count category

¢ Distribution by CD4 count - HIV+ on ART (5-14): The number of HIV+ children on ART aged 5-
14 by CD4 count category

e HIV-exposed but uninfected children: The number of children aged 0-14 who are exposed to HIV
infection because their mother is HIV-positive but who themselves are uninfected.

o ART-exposed but uninfected children: The number of children aged 0-14 whose mothers are HIV-
positive and used ARVSs to prevent mother-to-child transmission but who themselves are uninfected.
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¢ Child summary: A table showing indicators just for children under the age of 15.
7.2.4.10 Children under 1

o HIV population: The total number of children under the age of one who are alive and infected with
HIV.

¢ Number of new infant HIV infections: The total number of new infant HIV infections each year.
e Infant AIDS deaths: The annual number of infant deaths due to AIDS.

e Summary table for children under 1: A table showing indicators just for children under the age of
one.

7.2.4.11 Children 14

¢ HIV population: The total number of children 1-4 who are alive and infected with HIV.

¢ Number of new child HLV infections: The total number of new HIV infections each year among
children 1-4.

e Children AIDS deaths: The annual number of deaths due to AIDS among children 1-4.

o Summary table for children 1-4: A table showing indicators just for children aged 1-4.
7.2.4.12 Children under 2

e HIV+ children under 2. The number of HIV+ children under the age of 2.

7.2.4.13 PMTCT

e MTCT by source. This display shows the details behind the calculation of mother-to-child
transmission. There are three display options: (1) the number of pregnant women receiving
prophylaxis by regimen, (2) the number of new child infections by timing (prenatal or during
breastfeeding) and pophylxis regimen and (3) the transmission rate by timing and regimen.

¢ 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.

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

e PMTCT coverage: The percentage of women needing PMTCT who are receiving it in that year.

e PMTCT coverage of more efficacious regimens: The percentage of women needing PMTCT who
are receiving any prophylaxis regimen other than single dose nevirapine.

e MTCT rate at 6 weeks: The percentage of babies born to HIV+ mothers who are infected by 6 weeks
of age.

e Fnal transmission rate including breastfeeding period: The percentage of children born to HIV+
mothers who will eventually be infected from their mothers at current transmission rates. This includes
perinatal transmission and up to 36 months of breastfeeding.
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e Number of HIV+ breastfeeding women at 3 months: The number of HIV+ women breastfeeding
at 3 months postpartum.

¢ Number of HIV+ breastfeeding women at 12 months: The number of HIV+ women
breastfeeding at 12 months postpartum.

¢« Number of new child infections due to mother-to-child transmission. The number of children
who become infected due to transmission from their mothers.

¢ HIV+ pregnant women with CD4 counts < 350. The number of HIV+ pregnant women who have
CD4 counts less than 350 cells/l.

e Treatment coverage for HIV+ pregnant women. The percentage of HIV+ pregnant women
receiving ART to treat their infection.

¢ Number of infants diagnosed with HIV: The number of HIV children under the age of one who are
diagnosed with early infant diagnosis.

e PMTCT summary. A table with all PMTCT indicators.
ART

o Treatment Cascade: If you have entered data on knowledge of status and viral suppression then you
can display the treatment cascade here. You can select from five population groups (children 0-14,
adult males 15+, adult females15+, all age groups and all adults) and from three different displays:
numbers (which shows the number of people in each group), % eligible 90-90-90 (which shows the
percentage of the all PLHIV who know there status, the percentage of them who are on ART and the
percentage of those on ART who are virally suppresed), or % of PLHIV (which shows each indicator as
a percentage of all people living with HIV).

o Detailed treatment cascade: The detailed cascade displays show individual bars for knowledge of
status, on ART and virally suppressed for a single year. These stacked bar charts show the composition
of each group. This information may be useful for program planning to understand, for example, what
proportion of those not on ART now where previously on treatment.

o Total need for ART (15+) - (Dec 31): Number of adults aged 15 and older who are eligible for
ART, including those already on ART on December 31.

e Total number receiving ART (15+) - (Dec 31): Number of adults aged 15 and older who are
receiving ART on December 31.

e ART coverage of eligible population (15+) - (Dec 31): The percentage of HIV+ adults 15 and
older who are eligible for ART who are receiving ART on December 31.

e ART coverage of all HIV+ adults (15+) - (Dec 31): The percentage of all HIV+ adults 15 and
older who are receiving ART on December 31.

e HIV+ adults (15+): The number of adults 15+ who are HIV+

e Median CD4 count at ART initiation (15+): The median CD4 of HIV+ adults starting on ART in
each year.

¢ Children needing cotrimoxazole (0-14) - (Dec 31): The number of children eligible for
cotrimoxazole on December 31.
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Children receiving cotrimoxazole (0-14) - (Dec 31): The number of children receiving
cotrimoxazole on December 31.

Total coverage for cotrimoxazole (0-14) - (Dec 31): The number of children eligible for
cotrimoxazole who are receiving it on December 31.

Children needing ART (0-14) - (Dec 31): The number of children eligible for ART, including those
already receiving ART. on December 31.

Children receiving ART (0-14) - (Dec 31): The number of children receiving ART on December 31.

ART coverage of eligible population (0-14) - (Dec 31): The percentage of children eligible for
ART who are receiving it on December 31.

ART coverage of all HIV+ children (0-14) - (Dec 31): The percentage of all HIV+ children who
are receiving ART on December 31.

HIV+ children: The number of HIV+ children.

ART - Dec 31 summary (all ages): Summary table showing all ART indicators for December 31.

7.2.4.15 Sub-populations

Sub-populations summary: If EPP has been used to prepare the incidence trend, then AIM will
display key indicators by sub-population. The sub-populations are those included in EPP. Sub-
populations may be risk groups (e.g., sex workers, people who inject drugs) or sub-national regions.

7.2.4.16 AIDS impacts

Deaths averted by ART: The annual number of deaths averted by ART. This is calculated by
comparing the number of deaths in the current projection with one in which no one receives ART.

Infections averted by PMTCT: The annual number of new infections averted by PMTCT programs.
This is calculated by comparing the number of new child infections in the current projection with one in
which no one receives PMTCT.

Life years gained by ART and PMTCT: The annual number of additional life-years gained due to the
effects of ART and PMTCT.

Deaths averted by ART (0-4): The annual number of deaths to children 0-4 averted by ART.

Deaths averted by cotrimoxazole (0-4): The annual number of deaths to children 0-4 averted by
the use of cotrimoxazole.

Deaths averted by PMTCT (0-4): The annual number of deaths to children 0-4 averted by PMTCT.

Impacts summary: A table showing all of the impact indicators.

7.2.4.17 Orphans

Maternal AIDS orphans: Children under the age of 18 who have lost their mother to AIDS.

Paternal AIDS orphans: Children under the age of 18 who have lost their father to AIDS.
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7.2.5

7.2.5.1

e Dual AIDS orphans: Children under the age of 18 who have lost both parents to AIDS.
e All AIDS orphans: Children under the age of 18 who have lost one or both parents to AIDS.

¢ Maternal non-AIDS orphans: Children under the age of 18 who have lost their mother due to
causes other than AIDS.

¢ Paternal non-AIDS orphans: Children under the age of 18 who have lost their father due to causes
other than AIDS.

e Dual non-AIDS orphans: Children under the age of 18 who have lost both their parents due to
causes other than AIDS.

¢ All non-AIDS orphans: Children under the age of 18 who have lost one or both parents due to
causes other than AIDS.

e Maternal orphans: Children under the age of 18 who have lost their mothers due to any cause.
e Paternal orphans: Children under the age of 18 who have lost their father due to any cause.

¢ Dual orphans: Children under the age of 18 who have lost both their parents due to any cause.

¢ Total orphans: Children under the age of 18 who have lost one or both parents due to any cause.
e Orphans summary by age: A table showing orphans by type and single age.

e Orphans summary table: A table showing all orphans by type and year.

o Total new orphans: The number of children newly orphaned each year.

Validation

The validation section of AIM is intended to facilitate comparing AIM output with other sources of data
such a national surveys or vital registration. There are six validation sections:

e Prevalence

Adult mortality (15+)

Mortality by age (all ages)
Adult ART (15+)
Under 5 mortality rate

Check file completeness

Prevalence

This section compares the pattern of prevalence by age as estimated by AIM with the pattern from a
national survey. Data from most surveys are included in a database which you can read by selected the
‘Read from database button’. The chart will look like the example below. The solid lines show the
prevalence pattern estimated by AIM (red = male, blue = female) and the dots represent the survey
data. The lines extending above and below the survey dots represent the 95% confidence interval for the
estimate. If the AIM pattern does not match the survey well it may be necessary to modify the age
pattern of incidence rate ratios.
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7.2.5.2 Adult mortality (15+)

This section compares the AIM output with other data that may be available for four indicators of adult
mortality:

e AIDS 45q15: This is the probability for an HIV+ person of dying of HIV/AIDS between age 15
and 60 at the current age-specific mortality rates.

e Non-AIDS 45q15: This is the probability of dying of a non-AIDS cause between 15 and 60 at
the current age-specific mortality rates.

e Total 45q15: The probability of dying from AIDS or non-AIDS causes between 15 and 60 at the
current age-specific mortality rates. Spectrum includes a database of values from World
Population Prospects 2015 which you can access by clicking the 'Read WPP Data' button.

e Mortality rates by age: This display compares mortality rates by age from Spectrum with
those that you enter from another source.

7.2.5.3 Mortality by age (all ages)

e All cause mortality: This display compares mortality from any cause by age from Spectrum with
data that you can enter from another source.

e AIDS mortality: This display compares mortality from AIDS by age from Spectrum with data that
you can enter from another source.

7.2.5.4 ART

Most of the validation displays shown here have two sub-menus: 'Enter/edit data' and 'Comparison'. Use
the 'Enter/edit data' option to enter program data or read survey data from the Spectrum database. Use
the 'Comparison' option to display the Spectrum estimate and the program data or survey estimate.

¢ Previously treated population: See next page for explanation.




148

OneHealth Manual

7.2.5.5

e Number on ART: This chart shows the number of people on ART

« Number on ART by age: This chart shows the number on ART by age as estimated by Spectrum
compared to program data.

 Number of adults and children newly starting ART: This chart shows the Spectrum estimates of
the number of adult and children newly starting ART which may be compared with program data.

¢ ART coverage by age: This chart compares the Spectrum estimate of ART coverage by age with
survey estimates.

¢ All-cause deaths among those on ART: This chart compares the Spectrum estimate of deaths
from all causes to people on ART with program data. Since program data often record deaths from any
cause, rather than just AIDS, this may be the best comparison.

Previously treated

The previously treated population is people living with HIV who have been on treatment at some time in
the past but are not on treatment in the reference year. The chart shows the number on ART (red line),
the number of people living with HIV who are not on ART (blue line) and the number who are not on ART
in that year but were on ART at some previous time. This display may be helpful for understanding
whether most people who are not on ART now were previously treated or have never been on
treatment.

The number previously treated is estimated as those previously treated last year plus those dropping out
of treatment minus the number re-initiating treatment minus deaths among those previously treated:

PT[t] = PT[t-1] + LTFU[t] - RI[t] - PT[t-1] X mr[t-1] x mm

where:
PT[t] = previously treated population in year t
LTFU[t] = number dropping out of treatment in year t
R[t] = number re-initiating treatment in year t
mr[t] = annual mortality rate for those who have dropped out of treatment
mm = mortality multiplier expressing the ratio of mortality among those who have dropped

out of treatment to PLHIV who were never on treatment

The number of previously treated who re-initiate treatment each year is estimated as the proportion of all
PLHIV not on treatment who initiate treatment each year multiplied by the number previously on
treatment last year and the probability of re-initiating treatment:

RI[t] = I[t] / NoART[t] x PT[t-1] x pr

where:

NOoART([t] = PLHIV who are not on treatment

pr = probability of re-initiating treatment among those who were previously on
treatment

The number of people dropping out of treatment is the number previously on treatment multiplied by one
minus the annual retention rate:

LTDU[t] = PR[t-1] x (1 - rr)
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7.2.5.6

7.2.5.7

7.2.6

where:
rr = annual retention rate

With this display you can change the annual retention rate (rr), the probability of re-initiating treatment
(pr) and the mortality multiplier (mm) and see the results on the chart.

Under 5 mortality rate

This compares the Spectrum estimate of the under five mortality rate with an external estimate over
time. A good source of under five mortality estiamtes is the IGME (Interagency Group for child Mortality
Estimation) website at www.childmortality.org. The comparison chart looks like the sample below. The
blue diamonds represent the external estimate and the red line is the Spectrum estimate.

Under 5 mortality rate Comparison (per 1000 live births)
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Check file completeness

Many types of data are required for a complete AIM application. It can be difficult to make sure that
nothing is missed. The 'Check file completeness' tool checks 28 components of your file and reports
True' for items that have been completed successfully and 'False' for items that are not yet complete.
This is a quick way to review your file and focus your efforts on the areas needing attention.

Program tutorial

This program tutorial describes how to:
Create a demographic projection using data from the United Nations Population Division.
Create an HIV/AIDS projection using surveillance data.

Display various HIV/AIDS indicators such as the number of people infected, the number of new infections,
AIDS cases, AIDS deaths, the number of people needing ART and the number of orphans.



http://www.childmortality.org/
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7.2.6.1

7.2.6.2

7.2.6.3

7.2.6.4

Installing the program

The OneHealth program can be downloaded from www.AvenirHealth.org/software-spectrum.php. If you
are installing Spectrum, it can also be downloaded from www.unaids.org. OneHealth will run on any

computer running Windows 7 or later Windows versions. It requires about 300MB of hard disk space.

To install OneHealth from a file downloaded from the internet, just double click on the file named
“"OneHealthInstall.exe”. This will start the installation program. Just follow the instructions on the screen
to complete the installation.

If you have trouble installing OneHealth it may be that you do not have the appropriate permission to
install programs on your computer. In that case you should contact your IT support office to do the
installation for you.

Changing the language

The first time you run Spectrum after installing it, all the displays will be in English. You can change to
another language, by selecting “File ™ then “Options” and under “Appearance” chose “Language” from the
Spectrum menu. Then select the language you want to use and click on the “Ok” button. If you select a
language other than French, Spanish or Portuguese you must have the proper fonts or version of
Windows to display the language correctly.

Start the program

Start the OneHealth program by selecting it from the “Start” menu on your computer Windows 7 or
earlier) or your Start Screen (Windows 8). When the program starts you will see an opening screen
giving you the option to select ‘New Projection’, ‘Open existing projection’, select a ‘Recently opened
projection’ or use ‘OneHealth online support'.

If you have a projection file from previous rounds of estimates you can start with that file by opening an
existing projection (skip to Displaying the AIM menus), or you can start over by creating a new
projection.

Create a population projection

When you create a new projection you will see the “ProjectionProjection managerProjection manager”
dialogue box, shown below.



http://www.futuresinstitute.org/
http://www.unaids.org/en/
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Follow these easy steps to complete the “Projection manager” screen:
A. Click the ProjectionProjection file name button and enter a file name for the projection.

B. The RArst year and Final year will be set to 1970 and 2020 by default. In most cases you should
accept these values. You can change them if you wish, but projections submitted to UNAIDS
should use the default settings.

C. Click the check box next to AIDS (AIM) to add the AIM module to the projection.

D. Then click the Country Data button. A list of countries will appear. Once you select your country
from the list Spectrum will automatically load all the demographic data you need for your
projection.

In addition Spectrum now will load data on HIV incidence, and number of people receiving ART,
cotrimoxazole and PMTCT services based on data published by UNAIDS and WHO. It is important
that users compare these inputs with their program data and make any revisions that might be
necessary. In particular, the data provided on PMTCT services should be reviewed.

E. When you are done click the OK button.
If you are updating an existing file you might want to extend the years of the projection. Select the

Manager button then change the end year (i.e. from 2020 to 2025). Remember that projections more
than five years into the future are unreliable.
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7.2.6.6

Display the AIM menus

Select Modules from the Spectrum menu and click the AIM icon to display the AIM menu as shown
below.

m Home Nodules Tools w5l

Db WA e

St Active Manager DemPro) <" Favorites -
Progection Dremography HIV Display

& | Programstatistic G Elgibiityfortreatment G Advancsdoptons » S Inodence - SF SewAge pattem SF Resulis -+ Validation -

To produce the projection you just need to advance through these menu items one-at-a-time: Program
statistics, Eligibility for Treatment, Incidence, Sex/age pattern, Advanced options, Results,
Validation. The following sections explain each of these items in detail.

Enter program statistics

Click on the Program statistics menu item to see the program data editor. It will look like this:
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Enter your program data using the three tabs at the top for: PMTCT (prevention of mother-to-child
transmission of HIV), men and women receiving ART, and Child treatment (including ART and
cotrimoxazole).

In each of these editors you may enter data as the/mber  of people receiving the service or as

coverage , the percentage of those in need of the service who receive it. If you enter coverage, Spectrum
will calculate the number receiving the service when it makes the projection. Normally you will enter
numbers from program statistics for all historical years. For the projection past the last year of program
data to 2020 you may enter either numbers or coverage targets. You can enter numbers for some years
and coverage for other years but you cannot mix numbers and coverage in the same year. Since the
PMTCT editor has a number of rows you can use the drop-down menu in the upper right of the screen to
select to show (1) just the rows for numbers, (2) just the rows for coverage or (3) both.

The grey numbers displaying the estimated number in need are based on the last time the projection was
run. Substantial changes to the inputs (surveillance data or programme data) will result in a change in
the calculation of the need. Consider the needs in grey as indicative values and review them after the
whole file has been updated.

All OneHealth editors have duplicate and interpolate functions to make it easier to enter all the data
required. To use these features just select a range of data with your mouse and either click the
Duplicate or Interpolate buttons or right click with the mouse and select Duplicate or Interpolate
from the menu.

o Duplicate copies the data from the first cell of the range to all the other cells in the range. Itis
useful when you want values to remain constant over time.

o Interpolate calculates values for the cells between the first and last cell in the range by
interpolation. OneHealth will perform a linear interpolation if you click the Interpolate button. It
you right click you will see a menu allowing you to choose the interpolation method: linear, S-
shaped, exponential, and front loaded.

When you are finished entering data, click the Ok button.
7.2.6.7 Specify eligibility for treatment

Select the Eligibility for treatment menu item to see the editor shown below.
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7.2.6.8

= AIM - Eligibility for treatment - Sample Country - o EESW

Adults Children

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1280 1981 1982 1983 1984 1985 1986 1987 1988

CD4 count threshold for eligibilty 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
£ >

Populations eligible for treatment regardless of CD4 count

Eligible Esitmated percent of HIV+ Year implemented

Pregnant women ] 2013
TBSHIV eo-infected ] 5.00 2009
Discordant couples ] 40.00 201
Sex workers ] 2.00 2015
Men who have sex with men O 5.00 2015
Injecting drug users ] 0.50 2015
Other population n 10.00 2015
ok Cancel Duplicate Interpolate Source

In the top part of the screen you can specify the eligibility for ART in terms of CD4 count. By default,
eligibility is set to 200 cells/ul until 2010 and to 350 cells/pul for 2011 and later. You can modify these
inputs to match your country’s actual guidelines.

The second part of the editor allows you to specify that people living with HIV in certain population groups
may be eligible for treatment regardless of CD4 count. Specify eligible populations by clicking the check
box next to the name and set the year in which the guidelines were changed include that population
group. Spectrum will calculate the number of HIV+ pregnant women but for all other groups you need to
specify the percentage of HIV+ adults that are in that population group. Spectrum does contain default
estimates for most countries.

For children eligibility has three components:

e Age. Enter the age below which all HIV+ children should be on treatment. By default this is set
to 12 months from 2007 to 2009 and to 24 month thereafter.

e CD4 count. The CD4 count for eligibility can be defined by four age groups and by year. The
default values follow WHO guidelines for the corresponding years.

e CD4 percent. Eligibility may also be defined in terms of CD4 percent by age. The default values
follow WHO guidelines.

Children are considered eligible for treatment if they meet any of the three criteria.
Advanced options

The Advanced options menu item gives you access to the default parameter values used in the
projection. These parameter values are based on special studies and surveys from a number of sites
around the world. In most cases the default values should be used. This section allows you to see these
default patterns, and change them if you have the information to do so. The patterns are grouped into
four categories:
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7.2.6.9 Calculating incidence

When you select Incidence option from the incidence menu you will see a drop down menu with five
different fitting methodology options. The method that was used in the previous year should be selected
by default.

=5 AIM - Incidence - Botswana_ 2019 O X

Select incidence fitting methodology

EPP v EFP prevalence adjustment Population ages
- +
Direct incidence iniut Maximum adjustment factor ©®Aduits 15-49 O Adults 15

AEM !
Case Surveillance And Vital Registration (CSAVR)  [5 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1985

Egézmma“wdata 0 000 000 000 000 001 002 004 008 015 028 049
>

[Juse four decimal places

0k Cancel Duplicate Interpolate Source q’; Help

If you are directly inputting annual incidence obtained from another tool, then select the ‘Direct incidence
input’ options and then simply enter the incidence estimates and click Ok.

For countries that are using EPP, ensure EPP is selected in the drop down menu, then choose the age
group that best reflects your surveillance data. For most countries with ANC surveillance or population
survey data, this should be adults’ ages 15-49 years. Also, for most countries, the box for EPP
prevalence adjustment should be checked, which allows AIM to adjust for small differences in the
prevalence trend fitted by EPP as compared to the trend fitted by AIM. The maximum adjustment factor
of 10 will allow the resulting prevalence trend to closely match the prevalence curve from EPP. . A lower
value of the maximum adjustment factor will produce a smoother incidence curve but the prevalence
trend may differ from the curve fit in EPP.

% AM - Incidence - Sample PN EEE T
Select incdence fitting methodoloagy
EPP - | EPP prevalence adjustment EPP population ages
Maximum adjustment factor 1.2 9 Adults 15-49 © Adults 15+
EPP Inddence (15 - 49)
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1960 1961 1962 1963 1984 1985 1966 1907 1908 1689 1990 1991 199
incidemce (.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 000 0,00 0.00 000 0.00 0.00 0.00 000 0.00 0U00 0.0

4 L}

Use four decimal places

Ok || Cancel || Duplicaste | | Interpolate | | Source | @ Help

The other options are:

e AEM. This option allows you to use AEM to determine the incidence trend. Generally it is used by
only a few countries that already have AEM applications.
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e CSAVR. This option estimates incidence by fitting to program estimates of the number of people
living with HIV, AIDS deaths and new case reports. This option may be best for countries without
good surveillance data but with good program data on case reports and AIDS deaths.

e Fit to mortality data. This option estimate incidence by comparing the model output to estimates
of AIDS mortality from vital registration.

NOTE: If you are using EPP and do not have the Java Runtime installed on your system, the first time you

go to run an incidence calculation, you will see the following prompt within OneHealth to download and
install Java before proceeding:

You must install JAVA before you can run EFF.

Download 1AVA

Click on “Download JAVA" and you will be taken to the Java site, where you can click on “Free Java
Download” followed by “Agree and Start Free Download” to begin the install. When asked if you want to
“run or save this file?”, click on "Run” and follow the prompts to install the software.

As an alternative, you can visit the site java.com and install the Java software directly from there prior to
running OneHealth.

7.2.6.9.1 Configuration (EPP)

This example show how to use the EPP model to estimate incidence. Other models that may be used are
CSAVR, AEM or ECDC.

The first step under incidence is to define the epidemic structure of the country by selecting an
appropriate template.

Define the epidemic structure.

1. Right click on the top entry under National epidemic structure. Select the appropriate template.
There are three template options: Concentrated (C), From UNAIDS Workbook, and Urban/rural (G).
For most countries with generalized epidemics use the Urban/Rural template. For most other
countries, use the Concentrated template.
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Alternatively, create a custom template by left clicking on the top entry and then add or delete sub-
epidemics or sub-populations using the buttons to the left, as shown below. For each sub-population, be
sure to select any special characteristics it may have. To rename an item, right click it in the epidemic
structure tree and choose "Rename".

Define the sub-population characteristics
2. Highlight the sub-population in the epidemic structure.

3. Click on the characteristic of that sub-population (for examples sex workers should be "FSW"” and the
“General pop women” should be “low risk").

4. Repeat this for each sub-population
5. Click on “Save and continue”
[PLEDDS L T0 i sothoo lrtats A=E

Dol g | (Deie Pogrs
{m i e Tou Seling. o evine s pdmaciony of po rdlonal wgdemmic. Eder 1) iof asticnl f pardsrsr Suchee
3 B W] ST B R Tl W D e Ok I 1 WFNI-W“WH!-WWM1UMD WWFU!—“}I“ @ Lenoha elad &
Sulinnd bakre For 00N Sulb-SOpUlBiof, be il 10 Sledt iy IS0 Chill BOMTTRCS I My Rive 10 Spadime B9 i, Aght ChCK il o6 B O] e ——— 2
apideTac sinschae e and choone Hename” The lllowing commanda are sl sbie i e

Upidessc by & Gorerallned

Sub popuiation
- WL ] Sl {0 T BTV I
& Urban 0w rink [ >
N 3
Fursd i) Cheni
Tt [T 75T
e illﬂni
Heip Lorrsend




158

OneHealth Manual

Generalised epidemics:

For many countries with generalised epidemics, one urban and one rural sub-population are sufficient
to describe the epidemic. Alternatively you could create sub-epidemics by region if there are significant
differences in regions of the country.

Box 1. Producing estimates for sub-national regions other than rural and urban

In some setting it might be necessary to create estimates based on sub-national regions to provide
more specific estimates. Three options are available to help countries create sub-national estimates.

Option 1. Create a national Spectrum file using urban/rural configuration and apply the HIV
prevalence by region through an excel sheet

Option 2. Create a national Spectrum file using sub-regions (instead of urban/rural) to fit curves and
display a regional summary table within Spectrum

Option 3. Create separate regional Spectrum files

Option 1

Fit the epidemic curve using urban and rural for generalized and most-at-risk populations for
concentrated epidemics. Prepare a single Spectrum file for the national projection. Use a
spreadsheet to allocate key indicators by region (example available) based on regional prevalence
from national survey or surveillance.

Use this option when there are few surveillance sites but one or more national surveys exist. The
disadvantage is that estimates are only for regions with HIV prevalence in the national survey and it
assumes epidemic dynamics are the same in each region of the country.

Example: Kenya district level estimates.

Option 2

Create an epidemic structure in the configuration page using regions. Assign the sites to each region
and produce sub-epidemic curves for each region. Produce national curve in Spectrum. Use
Spectrum’s Regional Table output to see regional estimates.

Use this option when a number of surveillance sites are available in each region. This option captures
the different epidemics for each region. However the indicators are only allocated on the basis of
prevalence or incidence.

Option 3

Create one separate Spectrum file and curve fit for each region. Use the Spectrum Aggregate tool to
produce a national estimate.

Use this option when there are many surveillance sites in each region and you have full epidemic
information for each region (programme data, size estimates, non-AIDS population data). This option
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produces full epidemic information (all variables) for each region. However it requires that all of the
demographic projection information is available by region.

Examples: Mozambique, India, China.

Concentrated epidemics:

For concentrated epidemics each sub-population created will require the following data: HIV prevalence
data, estimates of the number of persons in the population, average time spent with the risk behaviour
for those sub-populations of persons with high risk behaviour. Do not create sub-populations for which
no data are available.

In concentrated and low level epidemics, if there are less than 3 data points from consistent surveillance
sites for sub-populations at increased risk to HIV, then use the Workbook template. (As described earlier,
you will need to derive point prevalence estimates for several years using Workbook and then will enter
those into the incidence page to generate a curve.)

Tip: In countries with well documented concentrated epidemics in which HIV in the general population
has increased beyond 1% (such as, Russia, Ukraine, Myanmar, Thailand), the concentrated epidemic
template should continue to be used.

Define the populations
The Define Pops page allows you to define the size of each sub-population.
Generalised epidemic (urban/rural template):

In a generalised epidemic, when using the urban/rural structure, you define the number of the adult
population in urban and rural areas by specifying the percentage of the population living in urban areas. If
using the urban/rural structure, this is all you need to enter. The software already contains the United
Nations Population Division values for each country and these are displayed when you first open this

page. If you wish to change the urban percentages, you can by filling in the cells marked in blue. When
done, click on “Save and continue” to store your results.
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Generalised epidemic (user defined regions):

If instead you have created your national epidemic using a set of regional sub-populations, you will need
to provide the population for each of those regions. The table will appear as shown below. At the bottom
of the table is the total number of people aged 15-49 years in the population (based on the UN Population
Division Non-AIDS estimates). You must assign all of this population to different groups within the
epidemic structure.
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6. For each region, enter the population for each year from 1970 to the end of the projection. Make
sure the numbers for each year sum to the national total populations and that “Population still to
assign” is zero for each column.

Tip: When you return to an existing Spectrum file and update the file with new demographic data,
including overall population size, the population still to assign will no longer equal 0. To automatically
adjust the population to the updated population figure select “Adjust for changed pop” and EPP will apply
the same annual regional distribution to the new population.
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7.

When done entering all population, click on “Save and continue”

If you do not have populations for each year, but do know the percentages of the total population in each
region in the starting and ending year, it is possible to have the software fill in the table for you. To do

this:

8. Change to percentages by selecting “Percent” next to the word “Display:” at the bottom left-hand side
of the page.

9. Fill in the percentages of the population in each region for the first year, 1970, in the table. Make
sure that the percentages sum to 100% so that “Population still to assign” is zero.

10. Fill in the percentages for the final year, 2020, in the final column in the table. These need not be the
same percentages, as the software will assume they grow or decrease according to the values you
enter. Again, make sure that the percentages sum to 100% so that “Population still to assign” is zero.

11. Click on the button “Calculate Proportional Values” and the software will fill in the additional entries
for the entire table.

12. Hit“Save and continue” to store your results and return to the AIM interface.

You can also use “Calculate Proportional Values” for the actual populations (instead of the percentages) if
you have the total population in each region for the first year and final year. The procedure is the same:

fill

in the table for the first and last years, making sure that “Population still to assign” is zero for both

years. Then click on “Calculate Proportional Values”.
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Concentrated epidemics:

For concentrated epidemics this page is more challenging. There are two sub-pages. On the first page
the user should provide the estimates of the number of persons in each sub-population. Alternatively the
percent of the adult population in each sub-population can be provided. These values can be changed
over time if data permit. This is done exactly as previously described for generalized epidemics using
user-defined regions.
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6. Enter the estimated population size or the proportion of the adult (15-49) population in each sub-
population by year (see previous section for a description of the procedure)

Box 2. Estimates of the size of key populations at increased risk to HIV (For low and
concentrated epidemics)

The estimates of the size of key populations should be based on studies from the country. (Guidelines
on how to estimate the sizes of most-at-risk populations are available at the UNAIDS website.) For
clients of sex workers, consider using higher size estimates than those available from Demographic and
Health Surveys or other population-based surveys. The West African Modes of Transmission project
suggests that estimates of client of sex workers are higher than the estimates from these surveys,
when calculated on the basis of estimates of number of sex workers combined with data on number of
clients reported by sex workers.

Consider applying the percent of the population with increased risk to HIV (for example MSM or IDU) to
only the urban population if these behaviours are relatively rare in the rural populations. Similarly,
consider using a smaller percent when applying percent of rural population that are sex workers and
clients of sex workers.

Some estimates of population sizes by region
(MSM and clients as % of male pop ages 15-49; FSW as % of female pop ages 15-49

Men having sex with men Injecting drug users
General High risk E. Europe and C. Asia  0.06 —5.21%
E. Asia 3-5% <2.8% E. Asia and the Pacific  0.021 - 1.33%
S & SE Asia 6-12% 1.2-7.2% M East, N. Africa, SSA  0.05 - 2.07%
E. Europe 6 —15% 1-5.5% Latin America 0.29 - 1.15%
Latin America 6 —20% 0.8-4.8% & Caribbean
Female sex workers Clients of sex workers
Sub-Saharan Africa 0.4-4.3% All 9-10%
Asia 0.2-2.6% Central Africa 13-15%
Russian Federation 0.1-1.5% Eastern and southern Africa 10-11%
E. Europe 0.4-1.4% Asia 5-7%
W. Europe 0.1 -1.4% Latin America 5-7%
Latin America 0.2-7.4%

Source: Sexually Transmitted Infections, 2006 Jun; 82 (suppl)3; Mathers B et al Lancet 2008,
372:1733-1745.

For concentrated epidemics, additional information is required on the proportion of the sub-population
that is male and the average duration an individual stays in the sub-population. These are used to
calculate female/male ratios and to calculate the rate of turnover in the sub-population. This is provided
on page 2 of the define populations page titled "% Male and Turnover” if you are using a concentrated
epidemic template.

7. Indicate whether people are likely to move in and out of this sub-population. If you have evidence
that there is a turnover in these groups (i.e. that sex workers move in and out of the sex work
occupation) you should select the “on” button. Populations that are static such as the remaining
populations will have no turnover.
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8. Enter the estimated time (in years) that a person spends in that sub-population. This is used to
determine the rate at which new members enter and old members leave the population. For example
if it is set to 5 years, then 1/5 of the population must change every year, i.e., 20% of older members
are replaced by newer ones. Sex workers in particular are known in most countries to have a short
average duration (few years). See box 3

9. If turnover has been selected you will need to specify where the population will go after “turnover”,
or after they have left the most-at-risk population.

10. You also need to determine whether to add the prevalence of each sub-population to the overall
prevalence or to replace it. You should choose “add prevalence” if those who are HIV positive from
the former at-risk group members are added to the HIV positive members of the target population.
This means they have NOT been captured in surveillance. You will need to “replace prevalence” if
some of the people who are HIV positive in the target population are assumed to come from the
former at-risk populations. The remaining infections that occurred “within group” are calculated.
Identify the population to which the prevalence from the most-at-risk group should be added.
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Box 3. Examples of adding or replacing prevalence in concentrated epidemics

eplacing prevalence:  Suppose we have former sex workers who are detected in antenatal testing. If
we fit the data to ANC prevalence, then some of the prevalence here is due to former sex workers and
some is due to other sources of infection, e.g., husband-to-wife or boyfriend-girlfriend heterosexual
transmission. Thus, the HIV infections among ex-sex workers replace some of the detected prevalence
in ANC women. They do not increase the overall prevalence rate among ANC women, but they do mean
that less transmission occurred through the other routes of transmission.

dding prevalence:  On the other hand men who injected drugs while young and then stopped are
unlikely to be detected since we do not have routine surveillance in male populations. We do not detect
these infections in our surveillance, but the infections are definitely still out there. We need to add these
undetected infections into our total prevalence picture. For former male clients or injecting drug users
then, we would want to add these additional infections into the overall prevalence in the male
population.

Estimates of time in most-at-risk populations by region
verage duration of female sex work, by region

Region Duration of behaviour in years
Africa 5.5 (4 studies)

Asia/Oceania 2.9 (12 studies)

North America 10.2 to 11.0 (3 studies)
Europe 8.4 to 10.0 (10 studies)
Latin America  11.2 to 12.0 (6 studies)
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verage duration of injecting drug use, by region

Region Duration of behaviour in years
Africa 5.6 (1 study)

Asia 8.7 (6 studies)

Oceania 17 (1 study)

Europe 13.9 (1 study)

North America 9.5 (1 study)
South America 21 or 19.6 (9 studies)

purce:  Fazito E, Cuchi P, Mahy M, Brown T. Analysis of duration of risk behavior for key populations: a
literature revie®ex 7ransm Infec  2012;88:i24-132. doi:10.1136/sextrans-2012-050647.

7.2.6.9.2 Surveillance data (EPP)

Once the epidemic structure and populations have been defined it is time to enter the available HIV
prevalence data. From the AIM menu choose: Incidence and Surveillance Data (EPP). This will take you
to the Surveillance Data page. There is a separate data entry spreadsheet for each sub-population. When
the page is initially open it only has one row (each row represents the data from one site).

1. Count the number of sites with data for the sub-population. Add rows on the data entry page by
clicking on “Add sites” so that there is one set of rows per site. (For each site there is a row for the
prevalence and a row for the sample size.) You can also add a number of sites at a time using “Add
Multiple” and entering the number of sites to be added.

2. Enter the surveillance data: If the data are already available in a spreadsheet format it is easy to
copy and paste the data into the workset. Copy and paste the site hames into the far left column.
Copy and paste the data into the page for that sub-population (e.g. for urban sites or for sex
workers). When pasting the data, be sure that the years align correctly.

3. Press "Save and continue”. If you forget this step you will lose the data that you have pasted into the
page! Enter the data for all of the remaining sub-populations using the same steps as above. After
you have saved the data for the last sub-population, you will be automatically taken to the Surveys
tab.

Tip: If the sample sizes for each site are not available change the “Display” variable to be “% HIV". This
will allow you to copy and paste just the prevalence information by site into the workset.

Tip: Prevalence estimates should be entered as whole numbers not as percentages. So prevalence of
12% should be entered as 12, not as 0.12.

Tip: Be sure the boxes on the left corner are ticked. If they are not ticked the site will not be included in
the fitting of the model.

Tip: if you do not enter sample sizes, you will receive a message when you click "Save and continue” that
will inform you that all samples sizes are being set to a default of 300.

Tip: If the prevalence for a site is 0% and this is an actual measured value (not one created to anchor
the early prevalence), then leave it in the data set along with its sample size.

Tip: if you get a warning that the prevalence is too low for the sample size, you have entered a
prevalence value that could not be determined from a set of measurements with the sample size you
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provided. Please use a larger sample size that reflects the actual origin of the prevalence value. For
example, one could not determine a prevalence of 0.5% with a sample of 100 as this would imply that
only one-half a person was living with HIV.
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4. Enter survey data. If your country has collected HIV prevalence in a national population based survey
you can add those data here to inform your curve. Data can be entered for up to 5 surveys. Be sure
to include the prevalence, survey year, standard error, sample size for the survey, and the non-
response rate for HIV testing (that is the percent of the total survey sample who did not receive an
HIV test for any reason: refusal to provide blood, missing test, or not interviewed. In DHS reports this
is 100% minus the “percentage interviewed and tested”). In some surveys the HIV prevalence
results from national population based surveys can be biased because of persons refusing to take
part in the survey or persons who are absent from the household at the time of the survey. Many
surveys thus publish an estimate of HIV prevalence adjusted for any non-response bias. These
adjusted values are available on the training workshop CD or in the published reports. HIV prevalence
values which have been adjusted for non-response should be used in the model.

If your country does not have HIV prevalence data from a national population survey, click on the button
labeled “Do not include any surveys in the fitting process”.

7.2.6.9.3 Curve fitting

On this page the data entered in the previous pages are used to create an HIV epidemic curve and to
analyze the uncertainty around that curve. There are three models that can be used for the curve fitting:

e R-Spline: This will be the best model for most applications.

e R-Trend: This will be the best model for countries with many years (8+) of surveillance data and
many (7+) surveillance sites.

e EPP Classic. This will be the best model for countries with few data points.

1. Select the model you wish to use in the upper left portion of the screen.
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2. If you are running the model as an exercise, click the “Training” button under “Purpose of run” a

smaller number of curves will be calculated (400). If you are running the model as your final country
estimation, click “For national projection” under “Purpose of run” which will increase the number of
curves to 1,900. This number of curves will take much longer to run.

3. To produce the HIV incidence curve, click the green ‘Fit’ button. This will fit a curve for the sub-

population selected. To run the curves for all sub-populations together, click ‘Fit adifter  selecting
each sub-population in the list of sub-populations on the right and choosing the model to be used for
each one.

4. Review the curve. The median curve will be shown as a red line and the 95% confidence intervals

will be shown as blue dashed lines. Make sure the start year of the epidemic reflects the best
understanding of the HIV epidemic in your country. This is especially important if you are using EPP
classic or R-Trend.

5. If you are satisfied with the fit choose “Save and continue” and move on to fitting a curve for the next

sub-population.

6. If you are not satisfied with the curve you can use the model parameters tab in the lower left of the

interface to constrain the curves (see Box 4). For example if there is little data for early on in the
epidemic, the model will often allow the curves to grow very quickly at the start of the epidemic.
This can be constrained by limiting the prevalence in 1980 to <1% (or some appropriate value).

Box 4. Setting restrictions on prevalence curves

In some instances, where there is limited data, the models will find curves that are not realistic given
what is known about the epidemic in your country. If the model produces curves that are not realistic,
constraints should be placed on the curves using the Model parameters tab. Under this tab, you can: a)
alter the range of possible start years to be more realistic for your country; and 2) apply conditions on
prevalence that allow you to eliminate epidemiologically unrealistic sets of curves. These constraints on
start years and prevalence should be used sparingly and with careful consideration of the following
guidance:

1Before making prevalence conditions make sure the start year covers the full range of

possible start years (a range of about 15-20 years) . Normally, they should start up to 5 years
before the first detection of local transmission of HIV or AIDS in your country and run until about 5
years after the first non-zero data point. This will give the models the flexibility they need to
consider all possibilities. NOTE: this does not apply to R-Spline where the start year is already set in
a country-specific way.

2Also before applying any prevalence conditions run the model without any constraints
Then carefully examine the results to determine if there are curves which are absolutely outside the
realm of possibilities given your data.

3Limit the number of prevalence conditions to the minimum number needed to eliminate
unrealistic curves. If you apply too many constraints you may eliminate curves that are legitimate
fits to the data given its statistical uncertainties.

4Do not set lower constraints and higher constraints in the same year . This will artificially
restrict the uncertainty in your curves and they will not reflect the true uncertainty in your data.
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Myvoid setting restraints close to years in which data are available (within 3-5 years) if
possible. If you must apply them in the available data range use them to reflect knowledge of
allowable prevalence in the early stages of the epidemic when data was less available or to
eliminate unrealistically high curves, e.g., 80-90% prevalence or 5 to 10 times the peak prevalence
in the EPP fit during the data years.

6look at the resulting fit (red line with crosses) relative to the data in terms of deciding

if the fit is reasonable and not necessarily the full range of possible curves (gray) some of which
may be very high or low in future years. These high or low future values may reflect the true
uncertainty in your epidemic’s future when data are sparse.
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It is important to know that some calibration is normally done during the fitting procedure. If you have
entered surveys in either a generalized or concentrated epidemic, they are used to adjust the final results
of the calculation using a method that picks a best fit curve that is a good balance between the survey
data and the observed surveillance data. It should be noted that this curve will not always pass exactly
through the survey point itself — this is normal, do not be concerned by it. You can change it on the next
page, the Calibration Page.

If you do not have surveys, but have marked your sub-populations as either urban or rural on the Define
Epidemics page (or used the urban/rural template, which automatically sets these values), then
downward adjustments will be made based on the observed urban and rural difference between national
surveys and surveillance data in a large number of countries. Again, these adjustments are done
automatically during the fitting procedure for generalized epidemics. For concentrated epidemics, no such
global adjustments are made at present, although again normally some downward adjustment will need
to be made for surveillance data done with women attending antenatal clinics. This adjustment can be
made on the Calibration Page that follows the Project Page.

On the Calibration tab you can calibrate the curve based on additional data sources.
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Generalised epidemics:

On this page you are able to adjust the curves based on any national population based survey data that
you have entered. If you have had one or more national surveys then you can use all of the data from
those surveys. Alternatively you could use the most recent survey if it better represents HIV prevalence
than the earlier survey.

If you have not had a national population based survey then leave the default setting on “Use the
modeling results as they are”. As described earlier, this has already shifted urban and rural prevalence
down to roughly 80% of the original value based on evidence from numerous surveys that ANC
surveillance overestimates adult HIV prevalence.

There are additional options available for adjusting the curves, which are described in the next section,
but these are not normally used in generalised epidemics.

Concentrated epidemics:

The calibration page gives you the option of specifying either an expected prevalence in a given year or a
scale factor for each individual sub-population.

To use the calibration section:
7. Select the sub-population you wish to scale in the list of sub-populations shown
8. Select one of the options

i. Use the modeling results are they are.  This option keeps the calibration that was established
during the fitting.
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ii.Adjust the results taking into account all surveys.  This calculates an average offset between
the EPP fitted curve and the survey values in the years where surveys are done. This is then
applied to modeled prevalence curve.

iiiddjust the result for this projection to agree with most recent survey.  This calculates an offset
that assures the adjusted EPP curve goes directly through the survey most recently completed
and applies it to the modeled curve.

ivAdjust the results to global defaults for urbanyrural bias in surveiflance data.  In the case of
generalized epidemics, this adjusts all urban and rural sub-population projections downward
by UNAIDS-specified urban and rural amounts developed by comparing national surveys with
ANC data in a number of countries.

VAdjust HIV prevalence to a user specified value.  This calibrates the best fit curve by multiplying
all prevalence values by a constant number which ensures that the adjusted best fit curve goes
through a user-specified prevalence value in a user-specified year. This might be the value
from a more representative sample of the specific surveillance population, e.g., an IBBS study
of female sex workers.

viScale the results up and down by a factor.  Choosing this option scales all prevalence by the
user-provided provided number. For example, if you enter 0.5, it gives a prevalence curve with
each value cut in half.

vii. Remove all calibrations. This removes all calibrations done during the curve fitting and uses the
EPP curve without any upward or downward adjustments.

Box 5. Adjusting prevalence for the “remaining population” (low risk populations)

ANC prevalence can represent the remaining female population. However, when using surveillance
data from ANC to describe the remaining female population the ANC estimate needs to be adjusted
because women attending ANC are likely to have higher HIV prevalence because of biases in the
geographic selection of antenatal clinics in the sentinel surveillance as well as a bias in the age of
women attending ANC versus women in the general population. Comparing data available from ANC
against HIV prevalence coming from population based surveys in 12 low and concentrated epidemic
countries (or states), show that on average, HIV prevalence among all women was 60 percent of that
measured in ANC prevalence. Thus a proposed adjustment value for women in the remaining
population of 0.6 is required when assigning the ANC data to the remaining female population. The
option “Scale HIV by factor of” should be chosen and 0.6 should be entered into the cell.

For men a similar analysis showed that the scale of HIV prevalence in the remaining male population is
approximately 0.5 of ANC prevalence. Thus the adjustment from ANC data to men in the general
population should be 0.5. (Note that these adjustments are based on a small number of countries.)

If prevalence is available from a population-based survey (e.g. India, Cambodia, Dominican Republic,
Senegal, or Mali) use the survey results to calibrate the general population prevalence.

Where universal PMTCT is standard practice (as in Russian Federation, Thailand, among others) it is
possible to use these data to also inform the prevalence among the female remaining population.
However it is important to standardize the data coming from the PMTCT system to the age structure of
the general female population. Similarly if there are data on men from a universal service, such as
mandatory military service, (which does not increase their risk to HIV) these data can also be used to
inform prevalence among the male remaining population.
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Once completed you should click on *Save and continue’ to move to the Rtting Results page. Here you
can review the resulting prevalence trends by population type and also see the national trend that is
produced by combining the trends for all the sub-populations. Just select the population you want to

examine from the list at the top right of the page [A].
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You may also compare your new results with the prevalence trends from a previous projection by clicking
the *Compare’ button [B]. That will display a screen like the one shown below. You need to click the
‘Load’ button and select the comparison projection’s OneHealth (*.SPT) file which contains the necessary
information from the previous projection. Then the charts will compare your new projection (red) with

the previous projection (blue) for prevalence, inciden

ce, population size and female to male ratio (for concentrated epidemics only, this will remain blank for
generalized epidemics where female to male ratio is calculated within OneHealth). When you have

finished viewing this page, close it by clicking the *X” in the top right of the window.
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For some countries you will also be able to check the estimated number of AIDS cases or HIV infections
(prevalence or incidence) from the new trend with program data on the reported number of AIDS and
HIV cases. Select this option by clicking the ‘Data Check’ button. This will bring up the display shown.
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If you enter start and end years below the graph and check the box marked “Normalize”, the reported
and model data for those years will be adjusted to the same scale as can be seen by comparing the

graphs below.




172 OneHealth Manual

Reporied AIDS vs. del wstimate
P v medel exim Reported AIDE v, madel extimate

Hoemalioe FRES | le 1984 ¥l Hormalige TR | o 19

Once you have finished viewing the results click ‘Save and continue’ to move to the next step.

7.2.6.9.4 Direct incidence input

Direct input of incidence is used only when you already have an incidence projection that you want to
use. In most cases you should go through the Configuration, Surveillance, and Curve fitting steps to
create an incidence projection.

7.2.6.10 Set the pattern of incidence by sex and age

For concentrated epidemics the curve fitting process will produce an estimate of the sex ratio (the ratio of
female prevalence to male prevalence). For generalized epidemics a default pattern will be automatically
used that describes the general pattern of an increasing proportion of female infections reaching a ratio
of 1.38 ten years after the start of the epidemic.

You can review the sex ratio trend by select the Sex/age pattern menu item. It will show a screen like
this:

= AIM - Sex/Age incidence pattem - Botswana_ 2019 [m| X

Epidemic pattern
Akaike information criterion (Lower is better)

© Generalized epidemic pattern © custom

i i Fixed incidence ratios over time: 437.3

) Concentrated Non-IDU epidemic pattern '@ Fixed incidence ratios over time Time dependent incidence ratios: Read IRRs

©) Concentrated DU epidemic pattern © Time dependent incidence ratios Fit incidence ratios Cancel
Sex ratio Incidence by age @
Ratio of female to male incidence for 15-49 (Fixed incidence ratios over time) Read sex ratio from EPP

| 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1383 1984 1985| 198 1987 1988 198g 19qf
Ratio 0‘25 024 024 024 024 024 035 045 054 063 071 080 088 085 102 108 113 118 123 127 130
L4 >

Ratio of female to male incidence for 15-43

2

0.0 | | | | | | | | | | |

Ok Cancel Duplicate Interpolate Source Restore default values Validate prevalence & Help
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7.2.6.11

You should examine the chart and determine if this trend is appropriate for your country. If it is not, you
can change the radio button to 'Custom' and enter a new patterns. If you have nationally representative
household surveys in your country or region, you can use the tool to calculate the sex ratio and age
patterns to match the survey data on prevalence by age and sex. If survey data are available then the 'Fit
incidence' button will be active. In most cases you should set the radio button to 'Foxed incidence rate
ratios over time' and then click 'Fit incidence'. If multiple surveys are available you can use the 'Time
dependent incidence ratios' option. This will find the best patterns to match each survey. You can try both
options and use the Akaike Information Criterion to choose between them. A lower number is better. This
statistic combines information on how well the model fits to the data and how many changes in the
pattern are required.

If you are using Spectrum to model a sub-national region you can either fit to the sub-national data from
the survey, or import a pattern you created for a national file by clicking the 'Read IRRs' button.

The second tab in this editor (HIV age distribution) allows you to examine and change the ratios of
incidence by age to the reference age group (25-29). In most cases you should accept the default
pattern.

Results

Select the Results menu item to see a drop down menu with the categories of HIV/AIDS indicators. They
are:
e Dashboard
e Total population
e Adults (15-49)
e Adult 15+
e Adults 50+
e Young people (15-24)
e Adolescents (10-19)
e Children (0-14)
e Children under 1

e Children 1-4

e  Children under 2
e PMTCT

e ART

e Sub-populations
e AIDS impacts
e Orphans

Each category contains indicators that OneHealth can display. Choose one of these indicators, for
example, HIV+ population. The following screen will appear:
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ok Cancel

On this screen you can set the options for displaying the results.

A. Chart type. Select the type of chart you wish to display.

B. Sex. By default this is set to display both sexes, but you can change it to male or female only.

C. Display interval. By default this is set to display every year.

D. Hrst year and Fnal year. By default this is set to the first and final year of your projection.
Once you have set the options, click Ok at the bottom of the screen. This will display a chart showing the

indicator you have chosen, according to the variables you have selected on the previous screen. The
following is an example of a line graph:
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7.2.6.12

7.2.6.13

7.2.6.14
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You can open up to 10 projections at one time and display the results in the same chart. The name of
each projection that you open will appear at the bottom of the screen.

Save the projection

Save the projection by click the OneHealth menu button and selecting Save or Save As or by selecting
Home and clicking the Save icon. .

Comparing projections

If you want to compare your new projection with a previous one you can open a projection as 'read only',
Click on the 'File' menu in the upper left corner of the OneHealth window and select ‘Read Only’ then
select the projection. You will now have two projections open in Spectrum. Any charts you display will
show both the current and the comparison projection so that you can see what has changed. You can use
the editors to see the inputs to the comparison projection but you will not be able to change anything.
When OneHealth re-projects the current projection it will not re-project the comparison projection. This
maintains the integrity of the previous projection and uses it only for comparison purposes.

Creating alternate projections

You can compare alternate projections by opening two or more files that have exactly the same inputs
except for one indicator that you wish to examine. For example you might want to see the effect on AIDS
deaths of increasing ART coverage. The easiest way to do this is to start by opening the base file. Then
open the same file again. When you try to do this OneHealth will recognize that you are trying to open the
same file twice. It will ask you if you want to go ahead and do this or if you want to rename the
projection as you load it. If you choose to rename it, you can provide a new name, such as ‘Expanded
ART’. Then you will have two projections opens that are exactly the same. You can then edit the
‘Expanded ART’ projection and change the projected ART coverage. Then you can display the number of
AIDS deaths to see the effect of expanded coverage.
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7.2.6.15

When multiple projections are open OneHealth will display the names of the projections at the bottom of
the screen and show an asterisk next to the active projection. This is the projection that will appear when
you edit the data. To edit a different projection, click the Set Active button (when the Modules menu
item is selected) and select the projection to edit.

Uncertainty analysis

OneHealth can calculate the range of plausible values for each of the output indicators. To use this
feature you should open one, and only one, projection. If you have more than one projection open the
uncertainty menu option will not appear.

To start an uncertainty analysis, select Tools from the main menu and then click the Uncertainty
Analysis icon. You will see a display like the one below.

= Uncertainty Analysis - o IEN
Mean s.d.
Adults
Ratio of fertility of HIV+ to HIV- women 0.10
Ratio of female to male incidence 0.05
Average number of years in CD4 count category 0.05
HIV mortality without ART 005
HIV mortality with ART 0.05
Children
MTCT rates 0.05
Reduction in child mortality due to cotrimoxazole 33 0,10
Survival on ART
Children Under 1 year obd .80 0.08
Children Age 1 and older First Year 0.90 Q.04
Children Age 1 and older Subsequent years 0.95 0.04

|| Generate AIDS deaths CSV file

| Generate HIV+ CSV file

Mumber of terations 1000 15l e
Process time: 23 min 20 sec Process date: 2013-Jun-5
ok Cancel Process Display Export

The column labeled ‘s.d.” shows the standard deviation (as a proportion of the mean value) used in the
uncertainty analysis. You can change any of these standard values if you wish to try a larger or smaller
range. The uncertainty analysis will randomly select parameter values for each of these indicators for
each iteration.

By default the number of iterations is set to 300. It will take about 10 minutes to generate 300 runs. You
can test the procedure by changing this to a smaller number but should generate 300 curves for your
final analysis.

When you are ready to go, click the ‘Process’ button to start the analysis. When it is finished you can
select any of the indicators to display the average curve and the 95% plausibility bounds. A summary
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table, shown below, is available to display the ranges for all indicators for a selected year. Once you have
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run the uncertainty analysis then you will also see uncertainty bounds on most of the results from the
'Results' menu. If you make changes to any of your inputs after you have run the uncertainty analysis

then it might be out-of-date. There is an indicator on the bottom of the Spectrum screen that will indicate
if the uncertainty analysis is up-to-date (UA Valid) or out-of-date (UA Invalid).

212

HIV Adults +« Children

HIV Adults 15+
HIV 15+ Temale

HIV population- Children

Prewalence Adult

Prevalence- Males aged 15 to 24

Prevalence- Females aged 15 to 24

HIV Prevalence- Children

Hew HIV infections- Adult
Hew HIV infections- Children

Annual AIDS deaths

Annual AIDS deaths: Adult
Annual AIDS deaths- Chibdren

HNeed for ART- Adult (15+)
Heed for ART- Children
Mothers needing PMTCT

AIDS orphans

HIV population (15-43)
Humibrer o7 nesw HIY infections
Incidence Adults 15-49

Annual AIDS deaths- Children (1-4)
HIV+ pregnant women with CO4 counts < 350

Hew HIV infections - Males aged 15 to 24
New HIV infections - Females aged 15 to 24

Closa

Methodology

Structure

Configura

2012

Lower 2.50% Median 50%

1,573,034

1,388,762
786,737
176,267

590
1.28
2.88
0.04
82,475
7,195
45417
36,977
8,72
622 580
128,402
76,079
965,374
1,254,841
80,456
038
1,897
37,055
9,354
21,353

1,644,635
1,442,161
821,162
202,474
612

1.59
3.49
1.09
87,360
10,126
52,486
41,625
10,861
43,536
148,027
85,710
1,032,799
1,299,251
a7 486
0.40
2538
40,383
12,520
24,935

Upper 97.50%
1,723 666
1,518,505

864,361
233 846
6.28
2.1
446
126
48,187
13,691
50,666
48,833
13,570
660,368
171,590
96,937
1,102,472
1,330,835
107,517
044
3,350
42,775
14,472
31,860

The population is tracked over time by age, sex, HIV state and duration in that HIV state. The population
array is defined as POP, t s h.d where:

a

S

t = time in years (1 = first year of projection)

h = HIV state

age (0..79, 80+, total)

sex (male, female, both)
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7.2.7.2

For children (0-14) the HIV states are:

Neg: not infected

Asym: HIV+, infected at birth

BF_LT6: HIV+, infected 0-6 months after birth through breastfeeding
BF_6to12: HIV+, infected 6-12 months after birth through breastfeeding
BF_GT12: HIV+, infected 12+ moths after birth through breastfeeding
OnART: HIV+ and on ART

For adults (15+) the HIV states are:

Neg: not infected

CD4_<50: HIV+, CD4 count < 50 cells/pl

CD4_50-99: HIV+, CD4 count 50-99 cells/pl

CD4_100-199: HIV+, CD4 count 100-199 cells/pl

CD4_200-349: HIV+, CD4 count 200-349 cells/pl

CD4_350-500: HIV+, CD4 count 350-500 cells/pl

CD4_500+: HIV+, CD4 count > 500 cells/pl

ART_<50: On ART, initiated with CD4 count < 50 cells/pl
ART_50-99: On ART, initiated with CD4 count 50-99 cells/pl
ART_100-199: On ART, initiated with CD4 count 100-199 cells/pl
ART_200-349: On ART, initiated with CD4 count 200-349 cells/pl
ART_350-500: On ART, initiated with CD4 count 350-500 cells/pl
ART_500+: On ART, initiated with CD4 count > 500 cells/pl

d = duration (number of years in the HIV state), dAll refers to all durations. For adults duration is always
1 for those who are not infected and those not on ART. For those on ART there are three levels: 0-6
months, 7-12 months, and 12+ months.

Whenever a subscript is omitted it means that the variable refers to all categories. For example Pa tshd

defines the population by each of the five characteristics, whereas P h, refers to the population of age

altlsl
, sex , HIV stafe attimte for all duratioms and P refers to the total population of all ages, both

sexes, all HIV states and all durations at tinte .
Initializing the population

The base year population may be entered as single ages or by five year age groups. If it is entered by
five year age groups then it is split into single ages using a modified Beers approach as described in the
manual for DemProj. In the base year the entire population is assumed to be HIV-negative.
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7.2.7.3

Progressing the population to the next year

The first step in the projection is to progress the population from the previous year to the current year
including all processes not related to HIV: aging, non-AIDS mortality, migration and births. These
calculations start with the second year of the projection and continue until the final year. Each population
group progresses one year in age and one year longer duration in the current state. Each population
group is also subjected to non-AIDS mortality according to the input non-AIDS life expectancy and the
selected model life table. The non-AIDS mortality rate is applied equally to all HIV states and durations
within a specific age and sex group. Migration is calculated as a proportion of the population in each
category. Thus we assume that migrants, whether in- or out-migrants, are distributed by HIV state and
duration in that state according to the distribution of the resident population. The migration rate (mr) is
the average number of migrants during the year divided by the population at the beginning of the period.

7.2.7.3.1 Uninfected population

The population that is not infected is progressed subject to aging, non-AIDS mortality and migration.

Pa,sthd=Pa-1,st-1,hd1Xa-1,attTMast™ [1+5r51 5tl/2)
Where:
h = 0 (uninfected)

Sfa-1ats = proportion of population of sex attinte surviving from agel toage . The

survival rates defined by country-specific life tables. In most cases these have been
prepared by the United Nations Population Division. You may also use any of the nine
model life tables built-into DemProj.

mr = migration rate for age and sex attinfe . This is expressed as a proportion of the

a,st
resident population.

For the HIV-infected population the calculations are somewhat different.

7.2.7.3.2 Children 0-4

HIV+ children between the ages of 0 to 4 are followed by age and CD4 percent category (<5, 5_10, 11-
15, 16-20, 21-25, 26-30, >30). HIV+ children not on ART are also classified by the timing of infection:
perinatal, 0-6 months postnatal, 7-12 months postnatal and 12+ postnatal. Children on ART are classified
by duration on treatment: 0-6 months, 7-12 months and 12+ months. For ages 1-4( ), sex ( ), CD4
category ( ) and duratiow/( )

Pa,sthd=Pa-1,5t-1,hd1Xa1,atstMastX[1+Sa.q4tsl/2)

HIV+ children between the ages of 5 to 14 are followed in a similar manner except they are classified by
CD4 count category (<200, 200-349, 350-499, 500-749, 750-999, 1000+) rather than CD4 percent.

New HIV infections among children are distributed by CD4 percent according to data from the HIV
Paediatric Prognostic Markers Collaborative Study (HPPMCS) and the Concerted Action on Sero-
Conversion to AIDS Death in Europe (CASCADE) Collaboration (Dunn D, Woodburn P, Duong T, Peto J,
Philips A, Gibb D et al. Current CD4 Cell Count and the Short-Term Risk of AIDS and Death before the
Availability of Effective Antiretroviral Therapy in HIV-Infected Children and Adults, The Journal of
Infectious Diseases 2008; 197:398—404). The default distribution of new child infections is: 60% to CD4
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percent >30, 12% to CD4 percent 26-30, 10% to CD4 percent 21-25, 9% to CD4 percent 16-20, 5% to
CD4 percent 11-15, 3% to CD4 percent 5-10 and 1% to CD4 percent <5.

When HIV+ children reach the age of 5 the are converted to CD4 count categories. The correspondence
is based on an analysis of IeDEA data as reported in Stover et al., Updates to the Spectrum/AIM model
for the UNAIDS 2020 HIV estimates, Journal of the International AIDS Society 2021, 24(S5):e25778

CD4 Count CD4% <5 CD4% 5-10CD4% 11-15 CD4 16-20 CD4% 21-25 CD4% 26-30 CD4% >30

<200 93.4% 33.9% 7.8% 3.2% 1.5% 1.3% 2.4%
200-349 5.0% 36.9% 25.4% 14.6% 5.8% 3.6% 1.9%
350-499 0.7% 16.7% 26.0% 24.7% 10.6% 9.5% 5.6%
500-749 0.6% 9.8% 27.8% 31.3% 36.5% 29.5% 10.7%
750-999 0.1% 1.8% 9.2% 16.8% 257% 22.3% 18.7%
1000+ 0.1% 0.9% 3.8% 9.4% 19.9% 33.8% 60.7%

7.2.7.3.3 Children 15 years old

At age 15 children transition from the CD4 count categories associated with children 5-14 to the adult
HIV states. Children are distributed by CD4 category according to the pattern shown in Table 8. These
patterns were derived from the HIV Paediatric Prognostic Markers Collaborative Study (HPPMCS) which
took place in western countries before ART was available. The study included a meta-analysis of
individual longitudinal data on 3,941 HIV-1 infected children enrolled in cohort studies and randomized
control trials in the USA and Europe. Care was taken to avoid using the same children in multiple
studies.!

Table 8. Conversion of HIV+ children from CD4 count categories for ages 5-14 to adult
categories

CD4 Category <200 200-349 350-499 500-749 750-999 1000+
<50 44%

50-99 21%

100-199 35%

200-249 33%

250-349 67%

350-500 100%

>500 100% 100% 100%

1 Dunn D. Short-term risk of disease progression in HIV-1-infected children receiving no antiretroviral
therapy or zidovudine monotherapy: a meta-analysis. Lancet 2003;362(9396):1605-11.

7.2.7.3.4 Adults 15 to 79 years old

For most countries with concentrated epidemics some portion HIV infections is among people who inject
drugs (PWID). In addition to the risks of HIV-related mortality PWID experience higher rates of non-HIV
mortality compared to those who do not inject drugs. A review of mortality data found a crude non-AIDS
mortality rate of about 2.5% among PWID.! AIM includes this excess mortality by adjusting the survival
rate for all HIV+ adults by the proportion of the HIV+ population that is PWID and the excess mortality.
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sr'stg = 1—{(1-sry ) +[0.025— ( 1- sr_ ¢ )] X PropPWID, x PropPWIDSex,

a,ts a,t,s)
/ (Pa-l,t-l,s / Pa-l,t-l,BothSexes)}

where:

'
Sfats

= adjusted survival rate taking into account the excess mortality of PWID
0.025 = the crude non-AIDS mortality rate for PWID

PropPWID; = proportion of all HIV+ adults that are PWID

PropPWIDSexs = proportion of all PWID of sex

If the population structure does not include designation of PWID (as is the case in most generalized
epidemics) then no adjustment is made to the survival rate.

HIV-infected adults over the age of 15 are progressed by accounting for aging, non-AIDS mortality and
migration occurring to people in each CD4 category.

For age from 16 to 80, and all HlY  states and duratioms

Pa,s,th,d = Pa-1,5,t-1,h,d-1 (sr’a-l,a,t,s +tMry st X [1+ sr’a-l,a,t,s]/z)

For those who are not on ART, HIV statds varies from CD4 count <50 to >500. For those on ART HIV
statys is the CD4 count category at ART initiation.

The number of non-AIDS deaths in each year is the population in the previous year multiplied by one
minus the survival rate.

For all HIV statés and all duratiomas

Dats =POPa1t1,6hd™ (1 ~S"a1ats)
+(Migy_q .15 Mg 1)/ 2X(1 =S 1 5¢)

Where:

Da,t,s

miga,t,s = number of migrants of age and sex in yedr

= deaths occurring frotn/ to to the population of age and sex

1 Mathers BD, Degenhardt L, Bucello C, Lemon J, Wiessing L, Hickman M. Mortality among people who
inject drugs: a systematica review and meta-analysis
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7.2.7.3.5 Adults 80+

7.2.7.4

For those aged 80+ the calculations include those aged 79 the previous year who age into the 80+ age
group and those aged 80+ in the previous year who may remain in this age group or die.

P80+,t,5,h,d = P79 t-1,5,h,d X (5779 80,t s * Mr79,s,t X[1 579 g0 t 51/2)
*+ P80+ t-1,5,h,d X (57'80+,80+,ts * Mg0+,s,t X [1 580+ 80+t 51/2)
Births

The number of births is calculated from the number of women of reproductive age (15-49), the total
fertility rate and the age distribution of fertility.

Bt = Z3=15-49 Pa t female X TFR¢ X ASFRy ¢
Where:

B, = the number of births occurring in year

Pa,t,female = the number of women of age at tinte

TFRt = the total fertility rate at tinte

ASFR, ¢ = the percentage of life time births that occur to women of age at tinte
A

Total births are split into male and female births using the sex ratio at birth:

Bmale,t = By x SexRatio; / (1 + SexRatioy)

Bremale,t = By X 1/ (1 +SexRatioy)

Where:

Bst = births of sex at tinte
SexRatiot = the number of male births per 100 female births at tinte

Women who are HIV+ have lower fertility than those who are not infected.! However, that does not affect
the calculation of total births since this calculation is based on the TFR as measured by surveys, which
would already include any depressing effect of HIV infection. The calculation of births to HIV+ women,
described below, is adjusted to account for this effect.

The number of children younger than one is calculated from births, survival to the end of the year and
migration. We use > the annual migration rate since only half of migrants in the youngest age group will
still less than one year of age by the end of the time year. For the migrants we use 2/3 of the survival
rate since, on average, they will subject to only V2 year of mortality, but mortality in the first six months
of life is higher than during the second six months.
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Po,t,s = Bs,t X (SThirth,0,t,s * M9 t,s /2 X (1 +2 X SThjrepy 0t 5) /3
Deaths occurring to newborns are calculated in a similar fashion.

DO,t,s = Bs,t *{1- Sr'birth,O,t,s + migO,t-l s/[2x(1- sr’birth,O,t,s)/:',’]}

1 Chen WJ, Walker N. Fertility of HIV- infected women: insights from Demographic and Health Surveys
Sex Transm Infect 2010 86: ii22-ii27

7.2.7.5 HIV+ adults not on ART

In each time step the HIV+ adults in each CD4 category may remain in that category, die from HIV-related
causes, initiate ART or progress to the next lower CD4 category. Thus new exits from the CD4 category are
calculated as:

Xatsh =Pat1,shXMHashtAanhtCasht

Where:
Xa,t,s,h = number of HIV+ adults leaving the CD4 categoty
“a,s,h = annual mortality rate of HIV+ adults of age , sex and CD4 category
)‘a,h = proportion of HIV+ adults progressing the next lower CD4 count category
ca,s,h,t = proportion of HIV+ adults initiating ART

New entrants are calculated as the number progressing from the next higher CD4 category. There will
also be new infections entering into some CD4 categories but they are calculated later as described

below.

Nats,h = Pa,t-1,5,h+1 XAa h

Where:
Na,t,s,h = number of HIV+ adults entering the CD4 category
Ia,s,t = the number of new HIV infections among adults of age and sex at tinte
IPa,t,s,h = the proportion of new infections starting in CD4 category

The updated number of people in each category is calculated from the entrants and exits.

Pa,ts,h = Pat-1,5,h ¥ Nats,h ~Xa,tsh
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7.2.7.6 ART among adults

Need for ART is defined as all those currently on ART plus those eligible for treatment but not on it.
Eligibility for adults is defined by CD4 count and membership in special populations (pregnant women,
TB/HIV co-infected, sero-discordant couples, sex workers, MSM, PWID and other special populations).

For age from 15 to 80

East = Ta,stt Zh=<50,EL Pa,t;s,h,d * Zh=EL+1,>500 >Psprt X SPEgp ¢

Where:
Ea,s,t = Population eligible for treatment in yedr
Ta,s,t = Number on treatment at age , sex attinte
EL = CD4 count eligibility threshold
SPsp,t = Number of people in special populatiGw  in yedr

SPESpt = 1 if special populatiaw is eligible for treatment in yedr , otherwise = 0.

Note that eligibility includes the total populatid?b tshd for all CD4 categories less than or equal to the

CD4 threshold for eligibilisf. ~ and any special populatiods® for CD4 categories above the CD4 threshold
for eligibility.

The number of HIV+ people in each eligible population except pregnant women is determined from the
input on the percentage of all HIV+ adults that are members of each special population.

For HIV stafe indicating CD4 count categories above the eligibility threshold:

SPsp,t = SP%sp X Pt,s,h
Where:
SP%sp = the percentage of all HIV+ adults that are in special populaticp

Note that this approach assumes that each special population is distributed by CD4 count the same as the
total adult population.

For HIV+ pregnant women AIM calculates the number above the eligibility threshold based on the number
of HIV+ women by age, the distribution of fertility by age and the effects of HIV infection on fertility.

PWt = Za Pa,t,female,HIV+ X TFR,E X ASFRa,t X TFRreda / [TFRreda X prevalt +(1- preva,t)]

Where

PWt = the number of HIV+ pregnant women with CD4 counts above the eligibility threshold
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TFRt = total fertility rate

ASFRa,t = percentage of lifetime births occurring to women at age

TFRreda = ratio of TFR among HIV+ women to HIV- women of age

preva,t = proportion of women age  who are HIV+ and not on ART. Note: we assume that the

fertility of women on ART is that same as uninfected women

The expression TFRreda / [TFRreda X prevg ¢ + 1- prevy t)] converts the fertility reduction for HIV

infection from a ratio of fertility among HIV+ to HIV- women to a ratio of fertility among HIV+ women to
all women.

The number of adults on treatment is determined from the inputs, which may expressed as the humber
of men and women on treatment or the percentage of those eligible who are on treatment. If the inputs
are percentages they are converted to numbers by multiplying by the number eligible for treatment.

The numbers (or percentages) of adults on ART are entered for December 31 of each year because that
is the normal reporting date for programs reporting to WHO and UNAIDS. Most Spectrum calculations
refer to July 1 so the inputs numbers need to be converted to July 1 by interpolation. The AIM calculations
for adults are done in 1/10 year time steps. So for the first 5 time steps (from July 1 to Jan 1) the
interpolation is between the data entered for t-1 to t and for the second 5 time steps (Jan 1 to July 1) the
interpolation is between data entered for t to t+1. In other words, to calculate the number on treatment
for October 2012 the model interpolates between entries for December 31, 2011 and December 31, 2012
and for March 2013 it interpolates between entries for December 31, 2012 and December 31, 2013. This
interpolation established the nhumber on treatment at any tinte .

The number that need to start treatment at tinte is the difference between the number on treatment
and the number surviving on treatment from the previous time step.

NewT ¢ s = NeedTa,t,s = 24 Tat-1,,5,h,d X (- aa,t,h,d)
Where:

NewT, ¢ = number of adults of age and sex newly stating treatment at tinte

t,s

NeedTa ts = number of adults of age and sex eligible for treatment at tinte

Ta tshd™= number of adults of age and sex who initiated treatment at CD4 category who have

been on treatment for duratiah attinte  Note that duration is either 0-6 months, 7-12 months or
12+ months. CD4 categories are <50, 50-99, 100-199, 200-249, 250-349, 350-500. 500+.

dathd = mortality rate among adults of age and sex who initiated treatment at CD4 category
who are still on treatment at tinte

New ART patients are distributed by CD4 count according to the average of two allocation schemes. The
first scheme assumes that new patients are distributed according to the distribution of the number
eligible for treatment but not on treatment.
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P1h = E’h / Zh E’h

Where:

P1, = proportion of new ART patients starting ART at CD4 categoty under scheme 1

E', = number eligible for ART but not on ART at CD4 category

The second scheme allocates new patients according to the expected number of deaths if no one starts

ART.

Where:
P2h = proportion of new ART patients starting ART at CD4 categofy under scheme 2
M = mortality rate for HIV+ adults not on treatment with CD4 count

The final allocation is the average of the two approaches.

New ART patients are distributed according to the final proportions:

NeWTa,t,s,

h = NeWTa,t,S X POh

These new patients are added to existing patients.

Tatsh=Tats,

In each time step the number of people on ART by CD4 category at initiation may be increased by those
newly initiating ART and decreased by death. ART patients are tracked by duration on treatment. Thus
the calculations are done for three categories of ART patients: those on ART for 6 months or lesg€1)

those on ART for

h+ NeWTa,t,s,h

7-12 monthg’€2) and those on ART for longer than 12 montkfg'=3)

For those on treatment for 0-6 months

Aatsh,1=Ratsh1X (1- Ga,s,h1” 12/6) / ts + NewT, ¢ s h

Where:
Aats,h 1

0a,s,h,1

ts

= number on treatment
= mortality rate of those on treatment for 0-6 months

= time step equal to 1/10 year

I




Spectrum Modules 187

7.2.7.7

12/6 = adjustment to account for movement to the 7-12 month duration category

For those on treatment for 7-12 months
Aatsh2 = Aatsh2X(1-05505-12/6) [t +Ag ¢ 1y 1 X(12/6)/ t5
For those on treatment 12+ months

Aatsh3 = Patsh3X (10561 2)/ 15 +As¢qh X (12/6) ts

New adult HIV infections

New adult HIV infections are calculated from HIV incidence among adults aged 15 to 49 provided by EPP.
The incidence provided by EPP is defined calculated as:

New Infection from July 1 year t to July 1 year t+1

Susceptible population on July 1 2006

Since Spectrum is age and sex-structured (calculating by sex and single age) and EPP is not (calculating
for all 15-49 and both sexes) when the incidence provided by EPP is used in Spectrum it may not exactly
reproduce the prevalence trend fit by EPP. Therefore Spectrum adjusts the incidence each year in order
to more closely match the EPP prevalence curve.

First we calculate the number of HIV+ adults 15-49 needed to match the prevalence specified by EPP.

Where

NeededHIVt = number of HIV+ adults 15-49 needed to match EPP prevalence

Pis-a9t = number of adults 15-49

Pt = prevalence among adults 15-49 in yedr from EPP

Where:

NeededNewHIVt = the number of new infections among adults 15-49 needed to match
EPP prevalence

P15-49 t Both Sexes HIV+ = the number of adults 15-49 of both sexes who are HIV+
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The adjustment factor is the needed incidence (NeededNewHIV / (population — HIV population) divided by
the incidence coming from EPP.

AdjFy = [NeededNewHIVy / (Py5.49 + ~ P15.49 t Both Sexes, HIv+)] / LEPPt

Where:
Adet = incidence adjustment factor at tinte
I_EPPt = incidence provided by EPP in yedr

The incidence adjustment factor is calculated for all historical years. The adjustment factor for the
current year is used for all future years.

The incidence adjustment factor may be turned off by unchecking the ‘EPP prevalence adjustment’ in the
‘Direct incidence input’ editor. It should be turned on for most analyses but should be turned off when
comparing two files with different historical inputs (such as difference levels of ART coverage).

In the approach currently used in EPP a smooth prevalence curve is fit to surveillance and survey data
and then incidence is estimated from the prevalence curve. This approach works well to smooth annual
fluctuations in surveillance data. However, when something happens that should cause a sharp change in
prevalence, such as a sharp rise of fall in ART coverage, then this approach works less well, since it will
still produce a smooth prevalence curve and the rapid changes will show up in the estimated incidence
curve. To avoid these sharp changes in incidence from showing up in Spectrum output, we impose a limit
on the size of the adjustment factor, usually 1.2, in order to smooth fluctuations in incidence.

The final incidence is the incidence from EPP multiplied by the adjustment factor.
I = LEPP, x Adet

Incidence among males and females is determined from incidence among all adults 15'191‘( ) and the

sex ratio of incidence, which is an input. The sex ratio of incidence is defined a female incidence divided
by male incidence.

It =1 X (P15-49 t £ ~ P15-49,t.f HIV+ * P15-49,t,m ~ P15-49,t,m,HIV+)
[ P15-49 t.f ~ P15-49 t £ HIV+ * (P15-49 t m ~ P15-49,t, m,HIv+) / SRe]

Imt =Tt/ SRt

Where:
Ift = female incidence at tinfe
Im,t = male incidence at tinfe
SR,E = ratio of female to male incidence at tinte

New male and female infections are calculated from incidence.
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NLg ¢ =I5 + X (P15.49 t s ~ P15-49,t 5 HIV-H
Where:

NIs t = new infections among sex at tinte

New adult infections with in each sex are distributed by age according to the input pattern of incidence
rate ratios. These patterns describe the ratio of incidence at any age to incidence in the 25-29 age group.
Thus a ratio of 0.5 means that incidence at that age is half the incidence at age 25-29.

The first step is to calculate new infections if the incidence for the 25-29 age group is assumed to be 1.0.
In that case the number of new infections would be simply the susceptible population multiplied by the
incidence rate ratio for each age.

For all ages 15 to 80

Ig =24 P5 ts,Hv- X IRRy ¢t
Where:

11s t = New infections is incidence among 25-29 is assumed to be 1.0
Pa,t,s,HIV- = uninfected population of age and sex at tinte
IRR ¢ 5 = incidence rate ratio for age and sex at tinte

Then an adjustment factor is calculated as the ratio of the total number of new infections required
divided by the number new infections when incidence among 25-29 is assumed to be 1.0

IAFs,t = NIs,t / Ils,t
Where:

IAFS £= incidence adjustment factor for sex at tinte

New infections at each age are calculated from the EPP incidence, the adjustment factor and the
incidence rate ratio for that age.

For all ages from 15 to 80

NI; t s = Pa t s, HIv- X Is t X IAFg ¢ XIRR ¢ ¢

Note that this final calculation includes all ages up to age 80. Thus the pattern of incidence rate ratios
specifies the new infections occurring to adults above the age of 49.

Finally, new adult infections are added to the appropriate population.

Pats,h=Patsh T NatsXPatsh
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7.2.7.8

Where:

P h= the proportion of new infections starting in CD4 category

altlsl

Births to HIV+ women

The number of HIV+ births is calculated from total births, the prevalence among pregnant women and
the transmission rate.

Births to HIV+ women are calculated in a similar manner to the calculation of all births. The number of
HIV+ women in each age group is multiplied by the total fertility rate and by the proportion of life time
births that occur in that age group. The fertility of HIV+ women is adjusted for the effects of HIV infection
on fertility as described in Chapter 4.

For age from 15 to 49

PW, = Za Pa,t,f,HIV+ X TFRy X ASFRa,t X TFRreda / [TFRreda X preva,t +(1- prevalt)]

Where:

PWt = the number of HIV+ pregnant women with CD4 counts above the eligibility threshold
TFRt = total fertility rate

ASFRa,t = percentage of lifetime births occurring to women at age

TFRreda = ratio of TFR among HIV+ women to HIV- women of age

prevalt = proportion of women age  who are HIV+ and not on ART. Note: we assume that the

fertility of women on ART is that same as uninfected women

The expression TFRreda / [TFRreda X prevg ¢ + 1- prevy t)] converts the fertility reduction for HIV

infection from a ratio of fertility among HIV+ to HIV- women to a ratio of fertility among HIV+ women to
all women.

In some countries some women who know that they are HIV-infected may elect an abortion to avoid the
chance of transmitting the infection to their newborn child. The number of births to HIV+ mothers is
reduced by the proportion of pregnancies terminated by abortion.

By = PW; x (1 — AbortionRate,)

Where:

BHiv+t = births occurring to HIV+ women at tinte

Abortion Ratet = the proportion of pregnancies occurring to HIV+ women that are terminated
by abortion
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7.2.7.9

Note that the number of births to HIV+ women is different from the number of HIV+ pregnant women.
About 15% of pregnancies do not result in a live birth due to miscarriage, spontaneous abortion and still
births.! However, most of these miscarriages occur early in the pregnancy, often before a woman knows
she is pregnant. Most services for HIV+ pregnant women are provided later in the pregnancy. So we do
not adjust for miscarriage.

The need for prophylaxis to prevent mother-to-child transmission (PMTCT) is defined as the number of
HIV+ women giving birth.

1 Nybo Anderson AM, Wohlfarht J, Christens P, Olsen Jorn, Melbye M (2000) Maternal age and fetal loss:
population based register linkage study BMJ 2000;320;1708-1712.

Mother-to-child transmission

The transmission of HIV from mother to child is divided into two components: transmission during
gestation and delivery and postnatal transmission through breastfeeding. The perinatal mother-to-child
transmission rate is the weighted average of the proportion in each prophylaxis group and the
corresponding probability of transmission. The prophylaxis groups are:

e No prophylaxis, CD4 count < 200 cells/pl

e No prophylaxis, CD4 count 200-350 cells/pl

e No prophylaxis, CD4 count >350 cells/pl

e Incident infection

e Single dose Neviripine

e Dual ARVs
e Option A
e OptionB

e Option B+: ART started before current pregnancy
e Option B+: ART started during current pregnancy more than 4 weeks before delivery

e Option B+: ART started during current pregnancy less than 4 weeks before delivery

The transmission probabilities are as defined in Table 1 in Chapter 4.

PTRt = ZC Prophylaxisc’t X TRc

Where:

PTR.c = perinatal transmission rate
ProphylaxisC t= the proportion of women by prophylaxis category

TRC = probability of transmission of HIV by prophylaxis category
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The distribution of women not receiving prophylaxis by CD4 count is assumed to be the same as for all
HIV+ women 15-49 not on ART.

The proportion of women with an incidence infection is assumed to be the same as all the incidence rate
for all women 15-49.

In general we assume that women receiving Option A or Option B have CD4 counts greater than 350
cells/ul, otherwise they should be receiving ART. However, if the number of women receiving Option A
and/or Option B exceeds the number of pregnant women with CD4 counts > 350 cells/ul then we assume
that the excess represents women with CD4 counts < 35 cells/ul. We assume that the transmission rate
for these women is double the rates when CD4 counts are > 350 cells/pl. In this case the transmission
rate for all women receiving Option A or Option B is increased by multiplying by 1 + ExcessRatio, where
the ExcessRatio is the proportion of HIV+ pregnant women receiving Option A or Option B divided by the
proportion of HIV+ pregnant women with CD4 counts > 350 cells/l.

The number of HIV+ births is equal to the number of births to HIV+ women multiplied by the perinatal
transmission rate.

Brnv+,t = BHva,t X PTR

These births are added to the HIV+ population of age 0.

Po,t,s,PTR = BHIv-+t X SRBg
Where:

PO,t, s,PTR = Population at age 0 infected perinatlly (PTR)

SRBs = proportion of births that are of sex

HIV transmission from mother to child also may occur through breastfeeding. The number of children
infected through breastfeeding is calculated as the product of the number of children born to HIV+
mothers who were not infected perinatally, the proportion of children exposed to transmission through
breastfeeding, the monthly probability of transmission through breastfeeding and the duration of
breastfeeding.

The distribution of women by type of feeding is an input. The distribution of women may be different for
those exposed to the PMTCT program and those not exposed to it and may change over time. The overall
distribution is a weighted average of the distributions for women exposed to the program and those not
exposed.

Women using Option A or Option B at the start of breastfeeding, may not continue on prophylaxis for the
entire breastfeeding period. The proportion still on Option A or Option B is calculated by month from the
monthly dropout rate.

OptAO,t = input percentage of breastfeeding women using Option A
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Opt_Am’t = Opt—Am-l,t x eM X 2 X In(1 + OptA_DOt)

OptB0 £ = input percentage of breastfeeding women using Option B

_ m x 2 x In(1 + OptB_DOt
Opt By, ¢ = Opt By ;¢ Xe (1+0p )

Where:

OptAO,t = Percentage of mothers using Option A at start of breastfeeding

OptA Percentage of mothers using Option A in month

m,t =
m = age of child in months
OptA_DO = monthly rate of drop out from prophylaxis
For each month  from birth to 36 months, the number of new infections through breastfeeding is
calculated as:

No_prophylaxismlt =1- OptAm_t - Opth,t - ARTbeforet - ARTRduringt

BFTRm,t = No_prophylaxism,t X [PropLT350 x TRLT350 + (1 — PropLT350) x TRGT350 + PropInct X

TRincident 1+ OptAm,t X TROptA + Opth,t X TROptB + ARTbeforet X TRARTbefore +

ARTcurrentt X TRARTcurrent

Where:
BFTRm,t = breastfeeding transmission rate at month
PropLT350 = proportion of HIV+ pregnant women with CD4 counts < 350
TR = monthly transmission rate
PropInct = incidence among HIV+ pregnant women

The number of new infections is the number of exposed children (HIV-negative children born to HIV+

mothers who are still breastfeeding) multiplied by the transmission rate.

NIt = Buiv+,t ~ Zm1=0 to m-1 Mmy1,t) X ProPBFp ¢ X BFTRy ¢
Where:

NI, + = new infections occurring through breastfeeding in month  to children born in year

PropBFrn t= proportion of children born in yedr who are still breastfeeding atage  months
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7.2.7.10 ART for children

Eligibility for ART for children may be defined as all HIV+ children below a specific age or those with CD4
counts or CD4 percents below a certain threshold.

The number of children on ART is defined directly by the inputs if they are provided in terms of the
number of children on ART or calculated from need if the inputs are provided as coverage of those
eligible for ART.

The number of children newly starting on ART is calculated as the difference between the total number
that should be on ART (from the inputs converted from December 31 to July 1) minus those surviving on
ART from the previous year.

New child ART patients are distributed by age and sex according to unmet need data provided by the
IeDEA Consortium. The patterns differ by region and are shown n the Advanced Options editor under
Pediatric Transition parameters - ART initiation by age.

The survival of children on ART is also determined by data provided by the IeDEA Consortium. Mortality
rates are specified by age group (0, 1-2, 3-4, 5-9, 10-14), sex, duration on treatment (0-6 months, 7-12
months, 12+ months) and region (Asia, Central Africa, Developed Countries, East Africa, Eastern Europe,
Latin America and the Caribbean, North Africa and Middle East, Southern Africa and West Africa). These
patterns are shown in the Advanced Options editor under Pediatric transition parameters - HIV mortality
with ART.

In each time step the number of people on ART by CD4 category at initiation may be increased by those
newly initiating ART and decreased by death. ART patients are tracked by duration on treatment. Thus
the calculations are done for three categories of ART patients: those on ART for 6 months or lesg/€1)
those on ART for 7-12 monthg’£2) and those on ART for longer than 12 monthfeg'=3)

4

For those on treatment for 0-6 months

Aatsh1=Ratsh1X(1-0gqp1712/6)/1t5+NewTy ¢ 1y

Where:
Aa,t,S,h,l = number on treatment
Ga,s,h,l = mortality rate of those on treatment for 0-6 months
ts = time step equal to 1/10 year
12/6 = adjustment to account for movement to the 7-12 month duration category

For those on treatment for 7-12 months

Aatsh2 = Patsh2X(1-05505-12/6) [t +Ag ¢ ¢ 1y 1 X(12/6)/ t5
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For those on treatment 12+ months

Aatsh,3 = Patsh3X(1-035h2)/ 5 +A5 ¢ hox(12/6)ts

7.2.7.11 Cotrimoxazole for children

Children are assumed to need cotrimoxazole under the following conditions:

e Less than 18 months of age, born to an HIV+ mother with unknown HIV status because PCR is
not available
e HIV+ and under the age of five

e Age 5 and older and in need of treatment

For children less than 18 months of age the need for cotrimoxazole is all children born to HIV+ mothers.
The totals are inflated to 18 months by multiplying by 1.5.

NeedCTX = PW X 1.5 + 35 _18months to 4 years Pa,t,HIV+ T 2a=5-14 Pa t NeedART

The number of children receiving cotrimoxazole may be a direct input or may be calculated from the input
coverage.

7.2.7.12 Child AIDS mortality

Children who are HIV+ and in need of ART but are not receiving either ART or cotrimoxazole progress to
AIDS death according to the mortality schedules shown in Figure 6. For children on ART or cotrimoxazole
or both the mortality rate is reduced by according to the input rates as described in Chapter 4.

For HIV+ children not on ART:

“p'd = “’p'd X (1 + %Ctx x Cb(Redd)

where:
“’p'd + = mortality rate for children infectd atage amfl years ago not on cotrimoxazole
”p'd = mortality rate adjusted for cotrimoxazole use
%Ctx = percent of children on cotrimoxazole
Cthedd = reduction in mortality among children receiving cotrimoxazole fat years.

For children receiving ART:

Hyd = Hpyg X ARTRedq x (1 + %Ctx x CARTRed )
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where

ARTRedd = reduction in mortality for children on ART fat years
CtxARTredd = reduction in mortality for children on both ART and cotrimoxazole)
The child population in any state is reduced by mortality

Pats,pd = Patspd1 X (1~ Hyg)

Where:
p = indicates the timing of infection: perinatal, at 0-6 months, 7-12 months, 12+ months
d = time since infection, in years

”p'd = mortality rate for children infected at age am#l years ago

Orphans

The orphan calculations estimate the number of surviving children of adults who die from AIDS or other
causes. The program calculates the expected number of children that were born to an adult before his or
her death, and estimates how many are still alive and their age. The same approach is used for AIDS and
non-AIDS orphans and for maternal and paternal orphans. For dual AIDS orphans the program uses a
regression equation to estimate the proportion of children who are likely to have both parents die from
AIDS given that one parent has died. The initial methodology was developed by Timeaus and Grassly and
was updated in 2012 to incorporate PMTCT and ART dynamics.

We define a maternal (paternal) orphan as a child of age 0 to 17 years who has lost his/her mother
(father) and consider the child a double orphan if he/she has lost both parents. Maternal and paternal
orphans are inclusive of double orphans. To analyze the impact of the HIV-infection on the number of
orphans, we estimated number of AIDS and non-AIDS orphans as surviving children of adults who, at the
time of death, were HIV-infected and uninfected, respectively.

7.2.7.13.1 Maternal non-AIDS orphans

Each year (t), age-based estimates of number of deaths in uninfected women and their fertility rates in
the past 17 years were used to calculate the number of children born to those women during that time

period. Using survival rates of children when uninfected, maternal non-AIDS orphans, ﬂ,_., were
estimated using the equation

a/+17 max (154-17)

2 = Z Z D:aft—ca—cSte

a=15 a—c
=min (d.a0)

where, @ is the mother’s age at death, a’is the maximum fertility age for women, c is the age of child at
time ¢, D,  are the number of deaths at time ¢ in women of age a, ft g are the fertility rates at time ¢ in
women of age a, and St 4 is the cumulative survival probability to age « at time ¢ (for children of both
sex).
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7.2.7.13.2 Maternal AIDS orphans

Q
Women infected with HIV have a reduced rate of fertility when not on treatment with antiretroviral

therapy (ART). Therefore, in addition to the variables used in non-AIDS orphans, estimating the number
of AIDS orphans requires the additional knowledge of the age of the mother at the time of acquisition of
HIV and at the time of ART initiation.

To estimate the age at infection for women not on ART we first generate a lookup age-matrix of constant
values (M) with rows representing age and columns representing CD4 count category (=1 (highest) to
the lowest CD4 cell count categories), such that, for a woman not on ART and atagé and CD4 categary
at death, if matrix element(a,/) equas then age at infectian h,a,i +&  Togenerate such a matrix

we assumed exponentially distributed rates of transition My from CD4 count category fo +1, and

estimated matrix elements(a,/) as the average age of a person in CD4 count category given age at
infection equads  That is,

mla,i) =a+ Xi-,(x; +x:+..x)/n,

Whetg are instances of random variablég- ~exp(,ul-) and is a large number so as to obtain an

average duration of a large enough sample (we assumed= 1000 ).

Age at infection for women on ART can also be estimated using matr#%  if age at ART initiation is
known. To estimate age at ART initiation we generated a constant duration-matrix such that the
elementd,/) represent the average duration on ART at yedr for women starting ART at CD4 count
category , i.e.,

I(f. I,) _ {Z;:ﬂ Z'u-'a NH_,J'.::.[ - [ j:l:ll(z\;“a D”j,a.:')(zvn N”j,a.i)]}/zva "

1118

wheré/”, al and’; 5] are the number of surviving persons on ART and number of deaths,
respectively, at yedr among women of age and CD4 count category at ART initiation 6f . For women

with age  at death, we approximate age at ART initiatkz:‘l4 -=4d—/(ti) and, given matrix element

ta,i

m(a,i) =4 - l(ti) approximate age at infectia!’ 5/=a

The number of AIDS-orphans for a woman at agé  at death and CD4 count category (at death, if the
woman was not on ART, and at ART initiation, if the woman was on ART) can be estimated as the sum
of surviving children born before infection t3 /) , during infection when not on ART t3 /) , and, if the

woman was on ART, during infection when on ART ta /) , using,
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max {15.4=17)

ﬂr,&.:‘ = E ft—c.&—c.sr.rl

max I:ah.a“—l?]

-ﬂrt.ﬁ,z = Z ft—f.ﬁ—crﬁ—c(pr.rgfr.r + {1 - p:.:‘}fr.r}! and

a-c
=max (a?di=17)

max (af,d- 17]

ﬂ”r.ﬁ,z = Z fr—c.ﬁ—c (pmsrm + (1 - pr.rjsr.r)-

a-—e
=min (& ,af)

where, for notational cIariB§/4t 57 a@sp were written a“ and abh , respectivelya is the
relative reduction in the fertility rate due to HIV-infection in women at age Py, are probability values
that a child of age attimfe had acquired HIV from vertical transmission from mother, an;dc are the

probability values that a child infected through vertical transmission survives to age . Since children can
be infected at birth (perinatal) or during breastfeeding we approximate

min (.2 .
E;‘:n ) Ni—e4j I} En[l'"-r' et vV e :|
pr e = a'nd 5 [ = min ez’ ¥
! Tva EwiBleegal YB Mg j=o Y Ne—ps

wheré/,t 5 are the number of newly infected children of age at tinte infected through vertical

'ta,i

category and not on treatment at tinte ’”t g,/ are the number of births at tinfe  to HIV-infected

women at age , CD4 count categogy and on treatment at tinte ',tc/ are the number of surviving

HIV-infected persons of age at tinte , CD4 count category , and not on treatment, arM’} cj are the
a4

transmissio are the number of births at tinte to HIV-infected women at age , CD4 count

number of surviving HIV-infected persons of age at tinfe , CD4 count category , and on treatment.

The total number of new AIDS orphans from all women dying at tinfe was estimated as

af +17
Z Z [( DE:.E.[ + D”r,a,:') (ﬂf-ﬁui + ﬂrt-ﬁ-i) + D”r.:’i.[ﬂ”f-a-z}’
a=18 ¥i
wher@,’t 5 are the number of deaths at tinfe in women of agé , at CD4 count category , and not on

ART, arﬂl”té/ are the number of deaths at tinfe in women of agé  with CD4 count category at ART
initiation. A schematic view of the different time periods has been presented in Figure 1.
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7.2.7.13.3 Paternal non-AIDS orphans

Q
The number of surviving children born to uninfected men who died in yed#r l’) , i.e., non-AIDS orphans,

were calculated using estimates of fertility rates of those men in the past 17 years and also the HIV-
status of the mother at the time of birth as it affects the fertility rate of the mother and survival of the
child due to chances of vertical transmission, as,

af 417 max (15.4-17)

ﬁr - Z Z ﬁr-&ﬂ—alﬁ—c{‘uf—f(w_Iﬂl_]‘sh“
a=16

as=c
=min (&80

+ Pr—c(w+ |ﬂ1_)kr—f [{1 - p:.fjsr.e + pr.csfr.c]}-

wherd, s the father’s age at deatla,'f is the maximum fertility age for meaq, is the age of child at
time D ta’ are the number of deaths at tinfe in men of age 7 are the fertility rates at tinfe in

,l;a
men of age S5 are the probabilities of survival to age at timte (for children of both se>¢)t(w' /m)"

4
am}(w"'/m )~ are the conditional probabilities that the mother was not infected and infected,
respectively, given that the father was not infected at tirrtpkt are the relative reduction in fertility due
to HIV-infection in women at timep, . are probability values that a child of age attinfe had

7/

acquired HIV from vertical transmission from mother, andc are the probability values that a child

infected through vertical transmission survives to age  (for children of both sex). We use the method
proposed by Grassly and Timaeus, 20051, to determine the HIV-status of the mother given the HIV-status

of the father at time of birth aByw™/m’) = (Pyw™) — Pyw?|m™)Pym™)} / {1 - Pym™)} , where,
Pyw”) amy(m?) are the prevalence of HIV among women (and men) in partnerships at tinfe and

whose values were approximated by adult prevalence of HIV in women (and men), arR}(W"'/m )~ was

obtained through logistics regression with dependent factor as the HIV-prevaIenq’eE”t(w+)) in women

tested in antenatal clinics as’t(w""/m )= {exp[-0.84+9.1P’t(W+)]} /{1 + exp[-0.84+9.1P/t(W+)]}
Assuming HIV-infected women have a reduced rate of fertility when not on ARk,  was estimated as

{Z‘_"f‘,:]=152\/i(ra ’t,a,i+ "t,a,i)} / {zafa=152vi(N’t,a,i+ "t,a,i)}' where the approximation over all ages was
performed because it is difficult to predict the age of the mother.

1Grassly, N.C. and I.M. Timaeus, Methods to estimate the number of orphans as a result of AIDS and
other causes in Sub-Saharan Africd Acquir Immune Defic Syndr , 2005. 39(3): p. 365-75.

7.2.7.13.4 Paternal AIDS orphans

Similar to the method in maternal AIDS orphans, the total number of paternal AIDS orphans were
estimated as,
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Q

—f —, _ _ _ — — .
5=15 T [( Dast Dﬂr,a“,:') (Reas+2'a0) + D”z.a.fﬂ”f-a-f}’ with
max (15.8-17)
ﬁ:.ﬁ.[ = Z ﬁ'—r.ﬁ—c{P:—r(W_ hn_]Sr,c + Pz—c(w+ |ﬂ1_)kr—r[(1 - pr.e]Sr,c + pr.rsrr.z']}r
a=c
=max (ad=-17)

max fa"‘.ﬁ—l?]

ﬁrl’.ﬁ.l = Z .fr—c.a—r{Pr—c(w'_ |m+]sr.¢' + P:—:'(W+ |m+]kr—c[{1 - pr.f)sr.r + pr,csr:.c]}l &
a=-c
=max (a?d-17)
mazx (e d-17)

Dai= ) Feoa P ImMse + P @ Im e o [( = pec)see + Pros’ec])

a=c
=min (&.87)

where , and "t_é j are the surviving children born to men before they were infected,
hald

tai 0t
during infection when not on ART, and, for men on ART, during infection when on ART, respectively,

D Il':ai are the number of deaths at timfe in men of age , at CD4 count category , and not on ART, and
D t:; 7 arethe number of deaths at tinfe in men of age  with CD4 count category at ART initiation. As
ald
in maternal AIDS orphanzaf‘7 ara!f| represeatqt Y, (age at infection) arzzﬂl7 5/ (age at ART
initiation), respectively, and were estimated as in the case of women.

7.2.7.13.5 Double orphans

We estimate double orphans using the regression method first proposed in Grassly and Timaeus! and

later updated?3 where risk of double orphanhood of children at age « at tinte (%:2) were estimated as
correlates of age «, adult (women and men) HIV-prevalence at two points in time, and risk of double

orphanhood if risk of maternal or paternal orphanhood were independent of each other (Ae.a). as,

Ind,, = By + 0, Ind,, + 6,a + B3InP,_;((w+m)*) + 8,a InP._, (w+m)*)
+ BnP,_,((w+m)) +v, +u, +y

where, 6 are the coefficient values of the dependent variables, v, and «, are normally distributed random

intercept terms that indicate the degree to which the excess risk of dual orphanhood varies between
countries (k) and over timé () within countries, and y is a residual term.

FAgure 12. Schematic representation of surviving orphans born during different time periods
of mother’s life based on HIV-status of mother at the time of death
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a®.a?, & arethe mother's age at infection, ART initiation, and death, respectively

1 Grassly, N.C. and I.M. Timaeus, Methods to estimate the number of orphans as a result of AIDS and
other causes in Sub-Saharan Africd Acquir Immune Defic Syndr , 2005. 39(3): p. 365-75.

2 Stover, J., et al., The Spectrum projection package: improvements in estimating incidence by age and
sex, mother-to-child transmission, HIV progression in children and double orphans. Sex Transm Infect,
2010. 86 Suppl 2: p. ii16-21.

3 Timaeus, I.M., Estimation and progression of dual orphans in populations with generalized HIV
epidemics: Updated methods, Report to UNAIDS, 2008.
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7.3.1

FamPlan

%m FamPlan

A Spectrum Module for Projecting Family Planning Reguirements

Spectrum System of Policy Models

What is FamPlan?

In the past several decades, more and more governments have become conscious of the importance of
population and fertility as a key factor in human rights, the health of mothers and children, and social and
economic development. Most developing countries now have population policies and programs and
consider population in their national development plans. The 1994 International Conference on
Population and Development (ICPD) held in Cairo encouraged all countries to adopt goals of meeting the
reproductive health needs of their populations within the next few decades. Thus, it becomes
increasingly important to (1) ensure that the adopted goals and timetables are feasible and (2) determine
the requirements for achieving the goals. Only then will the goals be effectively used in development
planning and the implementation of expanded family planning programs.

In 1986, The Population Council and The Futures Group developed the Target-Setting Model (Bongaarts
and Stover, 1986). This model determined the family planning requirements to meet specific fertility
goals. It could be used to determine the number of family planning users, new acceptors, and
commodities required by method and source to achieve a total fertility rate (TFR) goal given estimates of
changes in the other proximate determinants of fertility (i.e., the proportion of women of reproductive
age in union, postpartum infecundability, etc.; see Chapter III). Researchers and family planning
program managers widely used that model. It was implemented in two computer programs and
produced in English, French and Spanish.

In 1993 The Futures Group produced a revised version of this model called Target-Cost. This version
expanded the model’s scope in several ways, primarily by adding a cost component to the calculations. A
detailed manual was also prepared containing information on costing family planning programs. The
computer program was available in English, French, Spanish, Russian and Vietnamese.




Spectrum Modules| 203

7.3.2

In 1989 Research Triangle Institute began the development of FamPlan. FamPlan could also project the
numbers of users and acceptors required to meet a fertility or prevalence goal, but was used most often
to project the future implications of achieving a certain number of acceptors of different family planning
methods. In addition, FamPlan contained a module to calculate the costs and benefits of family planning
and to calculate the improvements in per capita coverage of social services that might be expected as a
result of reduced population growth.

The new family planning module in Spectrum continues the FamPlan name and incorporates elements of
the previous programs. The benefit-cost portion of the old FamPlan model has been moved to a
separate module in Spectrum.

The new family planning module (FamPlan, Version 4) incorporates a nhumber of changes suggested by
users of earlier versions of both Target and FamPlan as well as changes required to meet the new needs
of reproductive health programs following the ICPD guidelines. First, it includes a number of hew options
for setting program goals (meeting unmet need, achieving desired fertility). Second, it contains some
maodifications to the equations of the proximate determinants of fertility that have been developed from
the wealth of new information from Demographic and Health Surveys since the original framework was
developed. Third, the program includes some new options to make it more flexible (such as calculating
on an age-aggregate or age-specific basis). Finally, the program has been rewritten in Windows and
integrated into the Spectrum system of policy models under the POLICY Project.

It should be noted that the provision of high-quality family planning services is a complicated process
requiring skilled and dedicated personnel; appropriate technologies, legislation and infrastructure; and
adequate funds. Although FamPlan can be used to calculate the family planning program costs to achieve
a particular goal, it does not imply that the goals can be achieved merely by allocating the necessary
funds.

In recent years there has been much public discussion about the use of targets in family planning
programs. In some programs, national targets are translated into regional, district, facility and even
personnel targets. In some cases, individual family planning workers are given annual targets for new
acceptors that they must meet. These approaches have been rightly criticized. They put the emphasis
on achieving numerical contraception targets rather than on providing high-quality reproductive health
services to those who need it. They also encourage misreporting by family planning workers trying to
achieve impossible targets. India, for example—in recognition of these problems—announced the
abolition of its national targeting system in April 1996. FamPlan is not intended to be used for setting
individual targets for family planning workers.

FamPlan’s purpose has always been to help planners and policymakers understand the requirements for
achieving national goals. Users have always been encouraged to think about the needs of the population
when considering future goals. This latest version of FamPlan includes additional options that make this
point even more explicit. Goals can be set in terms of meeting unmet need or achieving the desired
fertility rate. The use of FamPlan for examining national goals should not be confused with the practice
of setting individual-level targets for family planning workers. In countries such as India, where target-
driven approaches are being discarded, there is an urgent need for new approaches to setting goals and
monitoring achievement. Various approaches based on unmet need and desired fertility have been
proposed and are being tested. FamPlan can help in the development and application of these new
approaches by illustrating the requirements to achieve various need-based goals.

Why make family planning projections?

Family planning projections may be made for several reasons. One of the most common reasons is to
estimate the service and resource requirements to meet a family planning goal. The goal may be
expressed in terms of demand (i.e., meeting unmet need, achieving the desired total fertility rate);
resources available (how much can be done with a given level of expenditure); continuance or
improvement of past trends (in terms of annual increases in prevalence or acceptors); health indicators
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(reducing the number or percentage of high-risk births); or in demographic terms (achieving a goal for
population growth rate or the total fertility rate, such as replacement-level fertility). Family planning
projections can help in setting the goal. By showing the resources required to achieve any proposed
goal, these projections can help planners choose goals that are attainable and useful.

Once goals are chosen, it is important to estimate the service and resource requirements to achieve
those goals. This is important at the aggregate level and even more important when disaggregated by
sector. Thus the plan can be specific about the contribution expected from the commercial sector and
from nongovernmental organizations (NGOs), for example. The public sector resources required to
achieve the goal can be estimated and planned for several years.

Another important use of family planning projections is the examination of alternative program
configurations. Rather than simply project the current configuration into the future, the analyst can ask,
“What would happen if new methods were introduced? How much would it help if the commercial sector
could be stimulated to contribute more? Would the addition of a small fee for public sector services have
a significant impact on the ability of the program to achieve its goals?”

Steps in making a family planning projection

There are six key steps in making most population-based projections within FamPlan. 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 demographic projection. FamPlan requires a population projection prepared with
DemProj. This projection should be prepared first or at the same time as the FamPlan projection.
The first year and final year of the DemProj projection will determine the span of the FamPlan
projection; the DemProj manual contains instructions on the steps associated with this module.

2. Collect data. At a minimum, two types of base year data need to be collected: (1) information
on the proximate determinants of fertility (see glossary) and (2) program characteristics, including
method and source mix. Some additional information (unmet need, costs of services) is required
for most projections. Since the projection will only be as good as the data on which it is based, it
is worth the effort to collect and prepare appropriate and high-quality data before starting the
projection.

3. Make assumptions. Family planning projections require assumptions about the future levels of
the family planning goals and method characteristics. These assumptions should be carefully
considered and based on reasonable selection guidelines.

4. Enter data. Once the base year data are collected and decisions made about projection
assumptions, the FamPlan module of the Spectrum model can be used to enter the data and make
a population projection.

5. Examine projections. Once the projection is made, it is important to examine it carefully. This
includes consideration of the various family planning indicators produced. Careful examination of
these indicators can act as a check to ensure that the base data and assumptions were understood
and entered correctly into the computer program. This careful examination is also required to
ensure that the consequences of the assumptions are fully understood.

6. Make alternative projections. Many applications require alternative projections. Once the
base projection has been made, the program can be used to quickly generate alternative
projections as the result of varying one or several of the model assumptions.
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7.3.4 Before you get started

First, you will need to run DemProj, part of the Spectrum system of policy models; please refer to its
manual for more information. Then, you will need to collect data and make certain decisions before
running the model. For example, you will need to decide the following at the very beginning:

e The types of contraceptives to include in the model. You may choose any or all of the following:

o Condom: male and female

o Sterilization: male and female

o Injectable: 3 month (Depo Provera), 2 month (Noristera), 1 month (Lunelle), 6 month, Uniject
o Implant: Implanon, Jadelle, Sino-implant

o Pill: Standard Daily Regiment, Progestin only, Peri-coital contraception (PCC)

o Traditional: periodic abstinence, withdrawal, traditional (not specified)

o IUD: Copper-T 380-A IUD, LNG-IUS

o Fertility Awareness: LAM, SDM

o Barrier methods: vaginal barriers, spermicides

o Custom methods

e method sources: you may enter as many or as few as you wish

e age group option: one age group of 15-49, including all women of reproductive age, or seven five-year
age groups (15-19, 20-24, etc. until the final category of 45-49).

¢ Abortion option: specify total abortion rate or calculate from unintended pregnancies.

e whether to disaggregate unmet need by spacing or limiting births.

e whether to calibrate projection to country survey year.

¢ which of these goals should be considered: reducing unmet need for contraception, total wanted
fertility, reaching a goal for contraceptive prevalence, or reaching a goal for total fertility rate.

The data you will need include:

o for the contraceptive methods you have chosen to include, the units of CYP (couple-years of protection)
for the temporary methods, the average duration of use for the long-term methods, and the average
age at sterilization for the permanent methods.

o the effectiveness rates for the methods you have chosen to include.

¢ the method mix (e.g., condom usageis percent of the total contraceptives used).

¢ the sources of the various methods, by percentages.

¢ the cost per user of each method included in the model, by source.
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o the fees per user of each method, by source.

¢ the proximate determinants, including the percentage of women ages 15-49 married or in union, the
number of months of postpartum insusceptibility, the abortion rate, and sterility.

You will also need to make decisions about the model’s goal options: what do you want to change? How
quickly?
These inputs are all described in FamPlan input editors.

FamPlan input editors

FamPlan requires:
(1) data describing the use of family planning in the country or region being studied and

(2) data about the use, effectiveness and costs of the different contraceptive methods and services.
Some of these data (e.g., prevalence of contraceptive use) must be specific for the area being studied
and some of the data (e.g., method effectiveness) can be based either on local data or on international
averages when local data are unavailable.

Configuration

FamPlan contains a humber of different options that can be used to tailor the model to the needs of
different situations.

Contraceptive methods

The family planning program must be described in terms of the contraceptive methods that are available.
All methods that are available in the program or that might become available during the projection period
should be included in the analysis. The methods that may be included in FamPlan projections are:

o Condom - male and female

o Sterilization - male and female

¢ Injectable - 3 month (Depo Provera), 2 month (Noristera), 1 month (Lunelle), 6 month, Uniject

o Implant - Implanon, Jadelle, Sino-implant

e Pill - Standard Daily Regiment, Progestin only, Peri-coital contraception (PCC)

¢ Traditional - periodic abstinence, withdrawal, traditional (not specified)

o IDU - Copper-T 380-A IUD, LNG-IUS

o Fertility awareness - LAM, SDM

o Barrier methods - vaginal barriers, spermicides

e Custom methods

Method sources

Sources of contraception may also be specified in FamPlan projections. The user has complete flexibility
in specifying sources. The list can be simple and generic, such as "public," "private," and "NGO"™or may
include specific sources such as "Ministry of Health clinics," "social marketing," "Profamilia," etc. All the
important sources of family planning services and commodities should be included. You do not have to




Spectrum Modules| 207

include any sources in the projection; if you do not, FamPlan will treat the projection as if all methods
came from one source. However, in most cases, it will be useful to include sources.

Goal option

In order to make a projection of family planning requirements, it is necessary to state the goal of the
family planning program. In the FamPlan program, there are four possible goals from which you can
select. They are:

Reducing unmet need for contraception
$otal wanted fertility
Reaching a goal for contraceptive prevalence

Reaching a goal for total fertility rate

Age group option

There are two age group options available in FamPlan: ages 15-49 clustered into one single age group,
or seven five-year age groups (15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49). Either option will work
reasonably well. More precise estimates will be produced with five-year age groups. However, the data
requirements are considerably larger and the extra precision may not be needed for many projections.
Generally, the five-year age group option should be chosen for full-scale applications that are made for
planning purposes, and the single age group option may be used when the projections are being used to
illustrate trends or to do initial examinations of potential future goals.

Abortion option

The specification of induced abortion is always a problem in FamPlan projections. Abortion is an
important proximate determinant in many countries. However, good information about the amount of
abortion is often not available. In practice, the number of abortions may have little impact on the
projections if the abortion rate does not change significantly over the projection period. In many cases,
users are tempted to assume that abortion will not change just because there are no good data on
abortion.

In order to make it more likely that users will consider abortion carefully, FamPlan provides two methods
of specifying the effects of abortion. In the first, the user specifies the total abortion rate. This is the
average number of abortions that a woman would have during her lifetime if she survived to age 50 and
had abortions according to the current pattern of age-specific abortion rates. This is the standard
approach. When data are available they are often expressed in terms of the total abortion rate. The
disadvantage to this approach is that the user may have little feeling for how this rate may change in the
future.

In the second approach, the user specifies the proportion of unintended pregnancies that end in abortion.
It may be more difficult to find country-specific data to make this assumption, but the advantage to using
this number is that it allows the total abortion rate to vary within the model in the future (even if the
proportion of unintended pregnancies ending in induced abortion remains constant) due to changes in
prevalence and unmet need.
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As noted, however, it is very difficult to obtain a good empirical estimate of the proportion of unintended
pregnancies which terminate in induced abortions. This type of information needs to come from surveys -
but abortions are notably underreported in surveys, especially in those countries where abortion is illegal
and/or is socially disapproved. That a pregnancy was unintended is also underreported in retrospective
surveys.

This option of FamPlan, then, serves best as a modeling option. It permits comparing the consequences
of all vs. some vs. none of the unintended pregnancies being terminated by abortions. A recent figure for
the United States showed that nearly half (47 percent) of its unintended pregnancies end in abortion (and
13 percent in miscarriage; Gold, 1990). This figure could be a starting point for illustrative comparisons.

Disaggregate need by spacing and limiting

If you select a goal of achieving a particular level of contraceptive prevalence (see discussion below of
the goals of reducing unmet need or contraceptive prevalence), the goal can be specified either in terms
of total prevalence or in terms of spacing and limiting prevalence, separately. Since the need for family
planning for spacing and limiting may evolve quite differently over time, it is generally recommended that
you select the “Yes” option. This selection is particularly important for method mix.

Projection calibration

The projection calibration lists the survey year for the country.

7.3.5.2 Family planning

7.3.5.2.1 Method mix

Using the editor




Spectrum Modules| 209

%5, Family PMlanning - test

HIURZE MK L [E=F g b 2L “ietrad ektrob Lifech venas

Mathod #x

Cordom
Male condom

Stemibrabom

Famale sterlEation
Injechabie

I manth (Mepa Proversl
Implant

Jacelle (5 years
il

Copper-T 3634 IUD (12
year)
Pill

Elaredaidd Daily isgimenl
Tezditional

il

wizthod moc = the pereantsge of al users who use a parhcular methad. Thesa figures should sum 100 pereant. The best sourne
ol method mix For the base year iz likely o be @ national survey such as DHE, WS or TPE.

] [ cancal [ nuplicats 10 TrEerpelaie I [ wormalee | [ Sowres

1. Scroll to the right or left to see all the years.

2. Enter the method mix for the projection. The method mix is the percentage of all users of each
method. Thus, the values for all of the methods should sum to 100. If the values for at least one
year do not sum to 100, you will see an error message when you click the “Ok” button to leave the
editor. This is a warning that you should return to the Method Mix editor and correct the inputs until
all columns sum to 100. (Itis just a warning. The program will not force you to make all the columns
sum to 100. You can consider dual method use by allowing the method mix to sum to more than 100.
If a column sums to 110, it indicates that 10 percent of users are using more than one method at a
time. In this case, the prevalence and TFR calculations will be correct, while the commodity
requirements will reflect the fact of dual method use by some portion of users.)

3. The Method Mix editor and the Source Mix editor both have an additional button labeled “Normalize.”
Clicking this button will force the entries to sum to 100 for each year by adjusting each entry up or
down by the same proportion.

4. For some goals, you can specify the method mix separately for spacers and limiters. Select spacers
or limiters by clicking on the appropriate button near the bottom of the editor (not shown).

What is method mix?

Method mix is the percentage of all users who use a particular method. These figures should sum to 100

percent. The best source of method mix for the base year is likely to be a national survey such as DHS,
WEFS or CPS.

Estimating future method mix patterns
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Survey data can provide information useful to estimating future method mix patterns. Those who intend
to use family planning in the future are often asked which methods they prefer to use. This preferred
method mix may indicate which methods may be in demand in future years. Another approach is to
examine the current mix of contraceptive users who are deemed “knowledgeable” about contraception. A
“knowledgeable” user is often defined as a user who knows at least four modern methods. An alternative
definition is users who mention spontaneous awareness of two supply methods and one clinical method
and who also know where they can obtain each of these methods. The current method mix of these
knowledgeable users may indicate likely future changes in method use if knowledge and access improve.
A third approach is to examine the method mix currently being used by urban, educated women. These
women are assumed to have good knowledge of methods and access to services. The method mix of this
group may indicate likely future directions if the family planning program is able to increase knowledge
and access.

A more detailed approach to future method mix involves the definition of an appropriate method mix. An
appropriate mix is the distribution of methods when every woman who needs to use contraception uses a
method suited to her fertility goal and personal characteristics. For example, women who wish to delay
the next birth are candidates for a temporary method of contraception, such as orals or the injectable.
For those who do not want more children, sterilization or another long-term method is ideal. There are
some women who have unrecognized physical health conditions or personal characteristics that place
them at an elevated risk for problems related to pregnancy and childbearing. Included in this category are
women who are too young or too old to have a child, women who recently had a birth and should ideally
wait at least two years before having another child, and those who already have many children and, for
health reasons, should not have more. Methods suited to the particular circumstances of current and
potential users can define an appropriate method mix. The FamPlan model can be used to examine the
resources required to allocate this appropriate method mix to the population.

More information

More information on these approaches to defining the future method mix can be found in several
publications (see Galway, Katrina and Stover (1995)).

If the TFR is changing appreciably during the projection period, it is likely that method mix will also
change. In addition, there may be specific program goals set by the family planning program regarding
method mix. Whatever the case, careful thought should be given to how method mix will change in the
future since a particular mix has different effects on a number of factors, including average effectiveness,
prevalence, costs, and the logistics burden.

Figures 2 and 3 show the method mix of users in Muslim and non-Muslim countries, based on
information in a set of 273 national surveys from 101 countries. The method mix changes as prevalence
rises, moving toward less traditional method use and greater dominance of longer acting methods. In
Muslim countries the IUD has been considerably more prominent where prevalence is high. In non-Muslim
countries increasing prevalence is associated with greater roles for injections (particularly in sub-Saharan
Africa) and female sterilization.

Figure 2: Method Mix — Muslim Countries




Spectrum Modules| 211

1.00
0sn
0an
0¥ mTrad
06D obltter
) mF stz
050 BCandom
s} mYET
0.40 4 mili
| Olnjection
010 '”JN =
00
(IR [1]
(il
5 10 1§ I ¥\ a0 3/ M 45 A0 55 B0 GBS 7D
Cantraceplive Frevalence
Fgure 3: Estimated Evolution of Method Mix for SSA
Estimated Evolution of Method Mix for 554
bl .
I I
%
Eow 4
o
o Tradrsana
= N Sisr
N "Sier
S5 [
LETH
a0% N Coindd am,
W inj sxHona
L
I
e
=
[
Do 0-10 0-a0 o-an AC-50 SD-60 a0-T0 TC-R0

7.3.5.2.2 Source mix

Using the editor
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1. Scroll to the right or left to see all the years.

2. Enter the source mix for the contraceptive methods in the projection. In the screen shown, the first
contraceptive method is condom. The source mix is the percentage of all users or acceptors who get
their services from each source. Note that it is not necessary to enter values for all sources for all
methods. Some sources may be zero for some methods. However, the source mix should sum to
100 for each method and each year.

To enter source data for the other contraceptive methods in the projection, select a tab near the bottom
of the screen. In the example screen shown, contraceptive methods include Male condom, Female
sterilization, Vaginal barrier, Withdrawal, Periodic abstinence and Traditional (not specified).

More information

FamPlan can project requirements by source if information on sources is available. If information is
unavailable or output on requirements by source is not desired, the inputs for source mix can be ignored.
If source specific information is required, the source mix in the base year and future years must be
entered. The source mix is the percentage of all users of a particular method who obtain services from
each source. The best information on source of services and supplies is usually a national survey. The
mix of sources is affected by several factors, including regulation, the extent of government involvement
in family planning services, and the strength of the private sector. For a good discussion of changes in
source mix over time, see Cross et al. (1991). For a discussion of factors affecting source mix, see
Winfrey, Heaton, and Dayaratna (1997).

Survey questions concerning source of supply have improved over time to enable a more accurate
determination, particularly for the DHS round of surveys. However, determining the base year source mix
is not always a straightforward exercise. Even though the categorization of source types has improved,
some respondents may not correctly identify the true nature of their source. For example, some
respondents may only know that they go to a "clinic" for their services and supplies and not whether the
clinic is operated by the public, private or NGO sector.

Another area of confusion arises in situations where a specific source of supply receives support from a

variety of entities. For example, a source may receive public funding to operate and be located within a
public sector structure but have services and supplies actually provided by private doctors. Classification
of such a source as a public or a private one becomes difficult.

Table 8 shows the mix of public, private and NGO sources for a number of countries that have
had a recent DHS.
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Modern Methods Source of Current Method for
Omly: Percent Using Married/in Union Women
All Marmed’ Frivate  Other Dkr
Women in Uniom | Public Medical Private Other MAlissing  Total
“Sub-Saharan Afdca

Benin 2006 6.9 6.1 421 347 19.1 41 100
Burkina Faso 2010 143 15.0 3.7 114 126 03 98
Bunmdi 2010 11.0 17.7 272 100 16 03 s 100
Cameroon 2011 161 144 200 59 480 15 1.6 1040
Ethiepia 2011 187 213 290 134 13 01 32 100
Ghana 2008 135 166 K1) i1 30 10 55 100
Eermyva 20089 280 304 573 359 58 03 03 100
Lesotho 2008 340 456 527 14 127 il 01

Liberia 2007 11.7 103 508 305 04 2 63 104
Madasascar 2008109 230 282 728 127 6.8 03 03 100
Malawi 2010 326 422 738 89 35 134 04 104
Migeria 2008 1035 87 133 604 131 0 2 1040
Bowanda 2010 2532 451 o916 43 14 0s 0.7 1040
Siema Leone 2008 82 6.7 504 B9 6.4 14 2 104
Uganda 2011 07 260 46.6 454 1.0 0e 04 104
Fambia 2007 246 7 0] 165 125 i2 2 1040
Zimbabwe 201011 403 313 734 141 10.4 14 0e 104
NorthAfricaWestAsia Furope
Albania 200808 T8 106 521 402 6.3 0a 100
Armenia 2010 169 2712 373 607 19 - 100
Jordan 2009 404 420 46.0 340 - - 100
Central Asia
Eazakhstan 1509 413 568 805 69 = 37 100
Exrzyz Republic 1997 333 4849 069 08 i1 i3 100
Turkmenistan 2000 3138 531 98.5 10 - 03 100
Uzbekistan 1506 366 513 083 03 0.2 i1 100

South & Sootheast Asia

Bangladesh 2007 na 415 0.2 38 6.4 53 04 100

Cambodia 2010 7 340 516 303 133 32 15 104

Indonesia 2007 na 314 222 691 1.6 1.0 01 100

Maldives 200 na 270 611 )] 1.0 18 2

Mepal 2001 332 432 0.0 198 08 8o 15 104

Pholippinea 2008 218 340 463 512 24 01 01 100
Latin America &Cartbbean

Colombia 2010 560 72 56.1 406 08 21 03 100

El Salvader 2008 435 6.1 750 138 103 0z 04 104

Cuaternala 2008104 200 440 2 380 . 11 7 104

Guryenan 2009 335 0.0 486 331 16.0 10 14 100

Jamaica 200804 310 682 482 390 . 100 12 oE4

Paragyay 2008 534 707 7 30 14 3B 14 100

Peru 2011 353 511 843 338 i1 08 104

na not avalable

Source: Macro International Inc, 2013. MEASURE DHS STATcompiler. http://www.measuredhs.com,
January 18 2013.

7.3.5.2.3 Proximate determinants

Using the editor
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1. Scroll to the right or left to see all the years.

2. Enter values for these proximate determinants of fertility for each year of the projection. In many
cases it will be sufficient to enter a base year value and a value for the final year of the projection,
and then to interpolate between these two years.

Proximate determinants of fertility

For many years, the factors which directly affected fertility levels were called “intermediate fertility
variables,” being intermediate between major social forces, like urbanization and education, and
childbearing. They included all factors which determine whether a conception transpires and whether that
conception ends in a live birth. As better measures and a greater understanding of this set of factors
evolved, the variables were reduced in number and labeled as “proximate determinants of fertility” or
variables which directly impinge on fertility outcomes.

With the increased ability to measure these several variables, the most important variables in terms of
influencing resulting fertility were found to be: the proportion of women in sexual union, the duration of
the period of inability to conceive following a birth, and the level and quality of contraceptive practice and
to a lesser degree, the underlying capability to conceive, the level of induced abortion, and the prevalence
of pathological sterility.

Percentage in Union

In order to determine the number of women of reproductive age who are in union, FamPlan requires an
estimate of the percentage of women 15-49 who are in union. The best source for this figure will usually
be a national census or national survey.

The information presented in Table 20 consists of recent estimates available on the percentage of
women of reproductive age (WRA) in union for a number of countries. For many of these countries, the
information comes from the most recent DHS or CPS survey.

Table 20: Percentage of Women of Reproductive Age Who Are in Union
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Percent Percent
Region and Country in Union | Region and Country in Union
" Sub-Saharan Africa Central Asia
Eenin 2006 753 | Turlonenistan 2000 61.7
Burkana Fazo 2003 774 | Uzbekistan 2002 68.1
Bummdi 2010 57.7 | Average 64.9
Cameroon 2004 67.2
Chad 2004 186
Eriftrea 2002 655 South & Sountheast Asia
Ethiopia 2011 623 | Cambodia 2010 62.0
Gabon 2000 54.1 India 200508 4.8
Ghana 2008 585 | Indonesia 200203 709
Guinea 2005 791 Nepal 2011 75.8
Eemya 2008/09 583 | Paldstan 20067 711
Liberza 2007 640 | Philippines 2008 61.9
Madagascar 2008/09 693 | Vietnam 200910 60.2
Malawi 2010 674 Average 68.1
Mali 2006 848
Maurztania 2000/01 588 | Latin America &
Caribbean
Mozambique 2003 703 | Bolivia 2008 60.0
WNamibia 200607 352 | Colombia 2010 527
Niger 2006 86.1 Dominican Republic 2007 6.7
Nigeria 2008 106
Bwanda 2010 504 | Haiti 200506 588
Senezal 201011 660 | Micaragua 2001 36.8
Tanzania 2010 633 | Peru2007/08 62
Ugzanda 2004 2.6 | Average 512
Zambia 2007 616
Zimbabwe 2010011 61.1
Average 65.5
North AfricaWest
Asia/Europe
Armenia 2000 641
Egypt 2000 628
Jordan 2002 51.7
Average 50.5

Sources: Demogrophic and Health Surveys and other naficnal surveys.
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The percentage of women in union usually changes as a country develops. Typically, the average age at
first marriage rises with development. The result of this change is that the percentage of women in
union declines. FAgure 5 shows that the percentage of women in union is generally lower at higher
levels of per capita gross national income (GNI). For most countries, the percent in union is likely to
decline as the country develops, education enrollment increases, and the percentage of the population
living in urban areas increases, primarily due to the increase in the age at first marriage. Model users
should consider this pattern when estimating future values of the percentage of WRA in union.

Fgure 5: Percentage of Women Aged 15-49 in Union versus GNI Per Capita
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Sources: ICF International, 2012. MEASURE DHS+ STATcompiler. http://www.measuredhs.com,

January 18, 2013; The World Bank. http://data.worldbank.org/indicator/NY.GNP.PCAP.CD, January 18,
2013.

Duration of Postpartum Insusceptibility

Postpartum insusceptibility is the period after a birth during which a woman is not exposed to the risk of
pregnancy either because of postpartum amenorrhea or because of postpartum abstinence. FamPlan
requires an estimate of the average duration of postpartum insusceptibility, expressed in months.
Estimates may be available from national surveys; data for a number of countries that have had DHS
surveys are provided in Table 21.

Table 21: Mean Duration of Postpartum Insusceptibility (PPI), in Months
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Couniry FPI | Country PPI
Sub-Saharan Africa North Africa/West Asia/Europe
Benm 2006 157 | Armema 2010 5.5
Botswana 19388 146 | Egypt 2008 12
Burkina Faso 2003 204 | Jordan 2009 3.7
Burundi 2010 153 | Moroceo 1992 B3
Camercon 2004 144 | Twusia 1988 8.1
CAFR. 1994/95 175 | Turkey 1998 6.7
Chad 2004 167 | Yemen 1997 04
Comeoros 1996 113 | Average 7.3
Cote d'Tvoire 1598/99 177
Enmtrea 2002 170 | Central Asia
Ethiopia 2011 171 | Kazakhstan 1999 94
Gabon 2000 130 | Kyrgyz Republic 1997 10.1
Ghana 2008 152 | Turkmenistan 2000 8.8
Guinea 2003 224 | Uzbekistan 1996 8.7
Elenya 2008/09 127 | Awverage 2.3
Liberia 2007 155
Madagasear 2008 125 | South & Southeast Asia
Mfalaw: 2010 149 | Bangladesh 2007 9.6
Iali 2006 136 | Cambodia 2010 10.6
Mauritania 200001 12.9 | India 2003/06 10.1
Mozambique 2003 181 | Indonesia 2007 103
Naribia 2006/07 153 | Myanmar 1997 11.0
Niger 2006 164 | MNepal 2011 12.5
Nigenia 2008 149 | Palastan 20067 8.4
Bowanda 2010 144 | Philippines 2008 )
Senegal 2010 151 | SnLanka 1987 10.2
South Africa 1908 160 | Thailand 1987 93
Sudan 1990 147 | Vietmam 2002 103
Tanzania 2010 133 | Average 10.1
Togo 1593 183
Ugzanda 2000/01 141 | Latin America & Caribbean
Zambia 2001/02 163 | Bolivia 2008 12.5
Zimbabwe 1993 151 | Brazil 1996 8.1
Average 156 | Colombia 2010 a8

Dominican Republic 2007 6.5
Ecuader 2004 9.8
El Salvador 2002/03 10.4
Guatemala 2002 12.6
Haiti 2005/06 123
Mexico 1987 1.8
Nicaragua 2001 112
Paragnay 1990 83
Peru 2007/08 133
Trimidad & Tobago 1987 5.8
Average 9.9

Source: Demographic ond Health Survey reports.

Postpartum infecundability has a tendency to decline as a country develops, due to reductions in the
prevalence and duration of breastfeeding and the decline of the practice of postpartum abstinence. The
increase in female employment in the formal labor force and the increase in urbanization that usually
occur over time can make it more difficult for women to breastfeed for long periods. However, a number
of countries have implemented programs to encourage more breastfeeding. An examination of trends in
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40 developing countries (not shown) that compares PPI in the earliest survey to the latest one shows a
net decline in 20 countries, a net rise in 10, and essentially no change in 10.

FAgure 6 shows the average PPI duration for selected countries. The three countries in West Asia/North
Africa (Egypt, Jordan, and Turkey) lie at the bottom, at about 3-6 months, whereas the five in Sub-
Saharan Africa (Ghana, Kenya, Mali, Senegal, and Uganda) lie at the top, at about 11-17 months. The
three in Asia (Bangladesh, India, and Indonesia) lie between 4-11 months. The four in Latin America
(Bolivia, Colombia, Dominican Republic, and Peru) vary, with two high and two low.

Fgure 6: Change in the Mean Duration of Postpartum Insusceptibility (PPI) for Selected
Countries (in months)
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Source: ICF International, 2012. MEASURE DHS+ STATcompiler._http://www.measuredhs.com, January
18, 2013.

Total Abortion Rate

The total abortion rate is the average number of induced abortions a woman would have if she survived
to age 49 and had abortions at the prevailing age-specific rates. Thus, in concept, it is similar to the total
fertility rate. Since abortions are illegal in many countries, data on abortion are not widely available.
Information that is available for developing countries is usually derived from incomplete statistics,
surveys, or indirect estimates based on hospital data. Table 22 presents data primarily compiled by The
Alan Guttmacher Institute (in 1997) on total abortion rates for a number of countries, and in addition
contains several special estimates based on recent survey data.
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Table 22: Total Abortion Rates in Selected Countries
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Total Total
abortion abortion
Country rate Notes Country rate Notes
Albania, 1996 0.82 2 EKorea (South), 1996 059 2
Armenia, 1996 1.06 2 Eyrgyzstan, 1996 0.67 2
Australia, 1995-1996 0.37 1 Latvia, 1996 1.33 1
Azerbaijan, 1996 0.49 2 Lithuania, 1996 1.03 2
Bangladesh, 1995-1996 0.11 2 Macedonia, 1996 0.86 2
Belarus, 1996 2.04 1 Mexico, 1990 0.82 2
Belgium, 1996 0.21 1 Moldova, 1994 0.83 2
Brazil 1991 1.33 2 Mongolia, 1994 0.7g 2
Bulgaria 1994 1.53 1 Netherlands, 1996 0.20 1
Canada, 1995 049 1 New Zealand, 1995 0.44 1
Chile, 1990 1.59 2 Norway, 1996 0.47 1
China, 1993 0.7g 2 Peru, 1980 1.81 2
Colombia, 1989 1.12 2 Puerto Rico, 1991-1992 0.62 1
Croatia, 1996 03g 2 Fomania, 1996 234 2
Cuba, 1995 2.33 1 Fuszzian Federation, 1993 2.36 2
Czech Republic, 1994 0.63 1 Scotland, 1996 0.34 1
Denmark 1993 048 1 Singapore, 1906 048 1
Dominican Rep., 1992 1.53 2 Slovalk Republic, 1996 050 1
England & Wales, 1906 0.42 1 Slovenia, 1996 0.70 1
Estonia, 1996 1.63 1 South Africa, 1997 0.0g 2
Finland, 1096 0.21 1 Spain, 1996 017 2
France, 1993 037 2 Sweden, 1996 056 1
Georgia, 1998 0.66 2 Switzerland, 1996 023 1
Germany, 1996 0.23 1 Tajikiztan 1993 1.0-14  Turher
Hong Kong, 1996 0.43 2 Tunizia, 1996 026 1
Hungary, 1996 1.07 1 Turkey, 1993 0.73 2
Iceland, 1994 032 1 Tuslmenistan, 1993 1.0-1.2  Turner
India, 1995-1996 0.0 2 Ulkraine, 1906 1.72 2
Ireland, 1996 012 2 United States, 1996 0.69 1
Izrael, 1995 0.43 1 Uzbekistan, 2002 0.93 MOH,U
Ttaly, 1996 0.34 2 Vietnam, 1996 2.50 2
Japan, 1993 0.40 2 Tugoslavia, 1993 1.64 2
Kazakhstan 1996 1.32 1 Zambia, 1983 0.01 2
Notes:

1. Believed to be complete

2. Incomplete or of unknown completeness

Sources:

All but three entries come from Stanley K. Henshaw, Susheela Singh, and Taylor Haas,
"The Incidence of Abortion Worldwidefliternational Family Planning Perspectives
1999, 25 (Supplement):S30S38.

MOH,U -Uzbekistan Health Examination Survey 2002

State Department of Statistics and ORC Macro. April 2004.

. Issued by Ministry of Heath,

Turner, R. "Tajiks Have the Highest Fertility Rates in Newly Independent Central Asia."
25 (3): 141-142.

Family Planning Perspectives
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If information is unavailable, the total abortion rate may be set to zero. On the other hand, if a significant
amount of abortions does take place, it is advisable to make some

estimate of the rate in order to be able to use the model to examine the effects of reducing the abortion
rate.

It should also be noted that the induced abortion rate is the only one of the proximate determinants that
can affect the required level of prevalence, even if it remains constant. This is because the calculation of
the abortion index includes the TFR and the prevalence rate. Therefore, if the abortion rate is not set to
zero, careful consideration should be given to both the present and future rates. With a TFR of 7, an
abortion rate of 1 means that one-eighth of pregnancies are ended by abortions, but at a TFR of 2, an
abortion rate of 1 means that one-third of all pregnancies are terminated by abortions.

Sterility

The sterility variable measures both natural sterility and pathological sterility. Since natural sterility is not
likely to change much, the major effect will be from pathological sterility. In practice, this variable is
likely to be significant only in societies with high levels of pathological sterility resulting in significant
infertility and subfecundity. This effect is most pronounced in certain regions of sub-Saharan Africa,
where primary and secondary infertility are caused by sexually transmitted diseases. The extent of
sterility is gauged by the percentage of women who are childless at the end of the reproductive period.
The best sources will be national surveys and censuses that report the percentage of women childless at
ages 45-49. Table 23 presents data on percentages of childless women from a number of DHS reports.
These data presume a strong prevailing norm that all married women attempt to have at least one child.

Table 23: Percentage of Women Who Remain Childless at Ages 45-49
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Currently Currently
All Married All Married
Country Women Women |Country Women Women
Sub-Saharan Africa North Africa/West Asia/Europe
Benin 20086 11 0.8 Armenia 2010 6.1 0.8
Botswana 1988 32 31 Egypt 2008 58 35
Burkina Faszo 2010 09 1.0 Jordan 2009 14.1 6.2
Burundi 2010 33 1.7 Morocco 20053/04 o7 41
Cameroon 2011 29 24 Tunizia 1988 10.5 22
CAR 1994/93 84 87 Turkey 1998 37 232
Chad 2004 34 34 Yemen 1997 23 14
Comoros 1996 24 1.8 Average 7.5 2.9
Cote dTvoire 1993/99 22 0.5
Eritrea 2002 34 21 Central Asia
Ethiopia 2011 19 1.5 Kazakhstan 1999 57 1.6
Gabon 2000 1.0 74 Kyrgyz Bepublic 1997 27 13
Ghana 2008 15 13 Turkmenistan 2000 14 0.7
Guinea 2005 23 23 Uzbekistan 2002 39 33
Kenya 2005/09 0.7 0.0 Average a4 1.7
Liberia 2009 0.5 -
Madagascar 2008/09 3.5 4.7 South & Southeast Asia
Malawi 2004 2. 1.6 Bangladesh 2007 34 2.0
Mali 2006 e 2.2 Cambodia 2010 83 14
Mauritania 2000/01 1.0 4.0 India 2005/06 33 20
Mozambique 2003 31 23 Indonesia 2007 49 3.0
Namibia 2006/07 36 20 Maldives 2009 35 13
Niger 2006 1.7 1.5 Nepal 2011 2 235
Nigeria 2003 33 2.5 Pakoistan 2006/07 44 29
Ewanda 2010 20 1.5 Philippines 2008 7.8 37
Senegal 2008/09 49 - Sri Lanka 1987 6.8 26
South Africa 1998 52 41 Thailand 1987 6.0 12
Sudan 1990 44 20 Vietnam 2002 6.7 1.7
Tanzania 2010 31 1.2 Average 54 2.2
Togo 1993 21 1.1
Uganda 2006 32 2.6 Latin America & Caribbean
Zambia 2007 19 1.4 Bolivia 2008 41 21
Zimbabwe 2010/11 22 1.8 Brazil 1996 88 39
Average il 2.0 Colombia 2010 1.5 2
Dominican Rep. 2007 47 34
Ecuador 2004 4.5 13
El Salvador 2002/03 25 0.8
Guatemala 2002 44 18
Haiti 2005/06 43 2.
Honduras 200506 30 2
Nicaragna 2001 40 1.0
Paraguay 1990 49 2
Peru 2007/08 54 14
Trinidad & Tobago 1987 39 2.
Average 4.8 2.

Source: Demographic and Health Surveys.

Note: Data for additional countries, including European and Western countries, appear in United Nations, World Fertility
Report: 2009, published in 2011. Figures for early and recent dates are given to provide time trends, and data are classified

separately for women aged 35-39, 40-44, and 45-49.
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7.3.5.2.4 Child survival

7.3.5.2.4.1

7.35.24.2

What is the child survival component of FamPlan?

FamPlan includes a component for child survival which can be used to estimate the effects of
contraceptive use upon infant and child mortality, through the intermediate influence of high-risk births.
Higher contraceptive use means fewer high-risk births, and fewer high-risk births mean lower infant and
child mortality rates.

A user of FamPlan always produces a projection for contraceptive prevalence, and that projection drives
the estimated percentage of births that fall into high-risk categories: births below maternal age 18 or
above age 34, births occurring within 24 months of a previous birth, and births of orders 4 or higher. All
such births are included in one category termed “any risk” births.

In turn, the percentage of “any risk” births drives the infant and child mortality rates. The FamPlan user
sets the baseline levels for high-risk births, infant mortality, and child mortality, and the subsequent
values for future years are generated automatically.

The IMR (infant mortality rate) is the number of deaths in the first year of life among a starting group of
1000 births.

The USMR (under five mortality rate) is the number of deaths before age five among a starting group of
1000 births.

In practice each cohort cannot be followed for five years to see what happens, so all births in one
calendar years are compared to the number of deaths to children below age five in that same year. The
same is done to obtain the number of deaths below age one, for the IMR.

Why make projections for child survival?

Past experience in developing countries shows that as contraceptive use increases, the percentages of
births at the later ages and higher orders declines; in addition the percentage of births at short intervals
may also decline, as well as births among very young women. Because those births carry elevated
mortality rates, an increase in contraceptive use can yield savings in infant/child deaths. By exploring
alternative projections for contraceptive use and the consequent changes in expected percentages of high
risk births and infant/child deaths, the user can estimate the effects of increased use upon the mortality
projections. Additional declines should result from national health programs that directly reduce
infant/child mortality, and these in combination with rising contraceptive use and fewer high-risk births
can produce substantial savings in deaths. This component only estimates the changes that would arise
from increased contraceptive use.

Concepts: The IMR (infant mortality rate) is the number of deaths in the first year of life among a starting
group of 1000 births. The U5MR (under five mortality rate) is the number of deaths before age five
among a starting group of 1000 births. In practice each cohort cannot be followed for five years to see
what happens, so all births in one calendar years are compared to the number of deaths to children
below age five in that same year. The same is done to obtain the number of deaths below age one, for
the IMR. Illustrative rates appear in Table 34.

7.3.5.2.4.3 Child survival editor inputs

Using the editor
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The six baseline inputs, for the first year of the projection as listed above are:

o the percentage of all births classified as “any risk."”

e the IMR in the survey year
e the USMR in the survey year

e Relation of risky births to contraceptive use

e Relation of IMR to risky births
e Relation of USMR to risky births

NOTE: As explained below the child survival component of FamPlan uses international averages for the
three relationships involved: for “Risk” to contraceptive use, for the IMR to Risk, and for the USMR to
Risk. If you wish to override the default values for these and use others that apply to your own country,

enter those values as well.

e The slope for the relationship of the percent of births with “any risk” (Y-axis) to the percent of

married women using contraception (X-axis).

e The slope for the relationship of the IMR (Y-axis) to the percent of births with any risk (X-axis).

e The slope for the relationship of the USMR (Y-axis) to the percent of births with any risk (X-axis).
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Table 34: Infant and Child Moriality Rates, Percent of Births with Any Risk. and Conifraceptive Frevalence. 141 DHS

Suiveys
Percentage of
Infant Uader-5 hirths with Cantracaptive
mortality rate (2} mortality rate (2} "amy risk' prevalence (b
Sub-Sabaran Africa
Benam 206 7.0 1250 356 170
Benin 1001 391 1600 574 136
Bot=wama 1983 B4 516 326 310
Buriaima Faap 20010 &30 1260 381 182
Buridima Fase 2003 214 183.7 .7 138
Bunandi 2010 9.0 6.0 4.5 Fi k)
Burandi 1937 40 153.0 L £7
Cameroon 2011 2.0 1220 8.7 234
Cameroca 2004 T4.0 124.0 0.4 260
Camseroom 1993 T 150.7 4.3 193
CAR 159493 5.7 1575 44 148
Chad 2004 1020 1910 B84 18
Chad 199657 103.0 134.0 &1.8 4.1
Coenaros 1536 T7.3 1040 &80 210
Congo (Brazeaville) 2003 T30 117.0 4481 4413
Congo Democrabic Bep. 2007 1122 180.7 &4 130
Errtraa 2002 450 3.0 0.8 20
Eritraa 1987 6.0 134, 46 0
Ethiopia 2011 9.0 230 624 136
Ethsopaa 2003 TILO 1230 56,3 14.7
Ethinpaa 2000 7.0 166.0 34 i1
Gabowr 2000 573 BEES 0.4 327
Ghama 2008 0.0 BOLD 497 23.5
Ghama 2003 0 1110 s 252
Ghama 1998 373 102.0 316 220
Ghama 1995 5.0 1150 523 203
Cruimaz 2003 511 163.0 45 2.1
Kesrya 200805 320 4.0 348 435
Blesrya 2003 Tio 1150 6.2 383
Katrya 1998 T4 4 111.0 55.7 390
Kesya 1993 2.0 SE0 8.3 3.7
Libezza 200% T30 114.0 - -
Madagasear 200809 480 10 621 e
Madagasear 20034 580 240 0.9 a7l
Madagasear 1957 6.0 155.0 &9 124
Malawi 2010 80 1120 553 481
Malama 2004 Te0 133.0 332 325
Mials 2006 080 1910 EE.3 212
Mali 2001 1130 2290 0.2 il
Mals 1995/94 122.0 380 T2 6.7
Mausstanaa 200001 [0 1042 28 10
Mozmbigua 2003 10100 1520 0.0 1335
Mezambigue 1937 135.0 2000 .1 16
Warnibia 200607 40 65.0 414 531
Namsha 2000 380 &2.0 474 437
Wigar 2006 210 1380 718 112
Wiger 1958 123.0 2740 740 i1
Wigaria 2008 750 157.0 6.5 146
Wimarza 2003 100,00 L0 63.1 116
Niger 1599 150 1400 637 133
Fowamnda 1010 50.0 6.0 5.7 51.6
Fwanda 1007/08 2.0 103.0 53 364
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Senegal 2010 470 T 381 13.1
Eemepal 200809 340 B30 538 -
Eemogal 2003 610 1210 564 11.8
South Africa 1998 454 9.4 41.8 6.3
Budsn 1950 0.0 123.7 678 17
Tarzaeia 210 510 B 333 344
Tarzamia 2004103 G20 1120 548 264
Tanzania 1959 2.0 147.0 568 34
Togo 1988 ik 154.6 616 339
Togo 1598 i 1465 583 2315
Uganda 2011 54.0 0.0 65.5 30,0
Uzanda 2006 0 1280 677 237
Ugzanda 2000401 BE0 1500 6740 218
Zaekdz 2007 T0.0 1150 57.7 40.8
Zambia 200102 30 168.0 387 42
Zambaz 1996 108.0 1970 - 239
Zimbabuea 2010011 370 B4.0 360 585
Zimbabwe 200306 fo0 B2.0 381 02
Zimbabwe 1999 630 1020 417 53.5
North AfricaWest Asia Furope

Areagnaz 2010 130 16.00 217 i3
Ezvpt 2008 250 280 350 -
Ezvpt 2003 310 400 4000

Emypt 2000 44.0 5.0 4739

Egypt 1355 &30 BL.0 545

Jordan 200% 230 280 576 -
Jordan 2007 150 200 508

Jordan 2002 220 270 613 -
Morcesa 2003/04 400 470 469 3.0
Maroeea 1992 570 TE0 643 415
Maroeeo 1987 40 103.0 663 359
Tunisia 1988 480 6.9 612 458
Trkey 1593 410 530 402 613
Trurkey 1993 530 [T 443

TUhradne 2007 14.0 17.0 149 6.7
Uleraine 1959 14.0 14.0 - 674
Central Asia

Kacalhstan 1999 620 LK 187 8.1
Kazaldhstam 1995 4000 45.0 387 501
Kyrgyz Republic 1537 §1.0 i 4313 59.5
Terkmensstan 2000 739 943 4112 1.8
Uzbaldstan 1596 491 393 4217 356
Bawth & Southesst Avia

Bangladesh 1007 520 650 L67 -
Banpladesh 2004 B30 350 e -
Bangladazh 19992000 E&.0 8.0 530 =
Bangladesh 1996/%7 B2.0 116.0 7.8 -
Cambedia 2010 430 40 W60 0.3
Camhbodia 2005 BE.0 10 456 40,0
India 200506 7.0 74D 460 563
Indiz 195895 GE.0 85.0 0.6 -
Indoresia 2007 40 44.0 314 -
Indorazia 200203 50 450 M0 -
Tndonesia 1997 440 B0 401 -
Indoresia 1554 510 a0 £30 -
Indonesia 1991 EE.0 97.0 476 .
Mapal 2011 46,0 4.0 90 497
HMepal 2006 48.0 g1.0 £32 430
Hepal 2001 B0 S0 23 .
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Pakistan 2006707 T30 240 6L.5 -
Philippinas 2003 250 340 506 507
Philippmes 2003 280 4000 335 455
Philippinas 1598 30 420 56.9 4TE
Bri Lanks 1587 147 340 413 6.7
Thaila=d 1987 150 44.0 T4 B35
Vietnam 2002 130 24.0 34.B 753
Vietnam 1997 150 370 234 T8.5
Latin America & Caribbean

Balraz 1008 0.0 63.0 5310 606
Balivia 2003 54.0 750 57.8 54
Balivia 1958 G7.0 520 3940 483
Bolpza 1984 10 1160 6.6 433
Bragil 1996 320 450 245 76,7
Brazi] 1586 T3.0 B30 344 652
Calommbea 2010 16.0 150 323 181
Calomabia 2005 19.0 20 416 782
Calembia 2000 110 230 414 TES
Calombea 1583 80 380 44.8 123
Colombia 1930 150 230 454 66,1
Calembia 1986 323 412 533 4.8
Demmscan Bepublic 2007 kpdi} 3740 419 ne
Dominican Rapublic 2002 10 BN 49 69.8
Deminizan Bepublic 1599 110 3000 4412 592
Demimnscan Bepublic 1998 47.0 370 452 637
Dominican Rapublic 1591 430 9.0 502 564
Deminican Bepublic 1586 §7.0 BE0 573 498
Ecuadar 2004 0.0 330 . 7
Ecuador 1593 300 FED - 658
Ecuador 1987 7.0 RO 58.5 443
El Bakvador 2008 15.0 180 . 123
El Balvador 2002-03 150 310 = 18]
El Babvador 1998 350 410 - G0.0
El Babador 1983 67.0 830 602 473
Guatemala 200808 0o 420 E 541
Cruatemala 2002 39.0 530 - 413
Cuatermala 199898 430 5800 62.8 3582
Guatersala 1995 51.0 B2.0 65.1 il4
Cruatemala 1987 T30 1050 660 232
Haiti 200306 it BE0 3335 310
Haiti 2000 20.0 1120 614 251
Haiti 153433 T40 131.0 60.0 150
Iewicn 1987 47.0 610 387 517
Miczragua 100607 90 350 - 724
Hicarazua 201 Lo 390 334 65.6
Hicarazua 1958 40.0 5000 607 A0.3
Faraguzy 2008 0.0 130 ; 794
Paraguay 2004 3.0 330 - T1.8
Parazuay 199356 7.0 340 - 339
Farazuzy 1990 335 425 608 254
Pama 200708 19.0 270 414 14
Pana 200406 220 300 434 T3
Pama 20040 jip 470 433 629
Pama 1956 430 9.0 2.7 4.2
Pama 1952 4.0 750 364 9.0
Pama 1935 75.0 1100 64.2 43B
Trinided & Tobage 1987 28.0 320 30.5 52.7

NOTES:

(a) Based on experience in the 5 years prior to the survey.
(b) Percent of married/in union women using any method.

Source: ICF International, 2012. MEASURE DHS+ STATcompiler. http://www.measuredhs.com, January
18, 2013.

7.3.5.2.4.4 Results

The results from the child survival component of FamPlan correspond to the items described in Child
survival editor inputs. These appear for all years included in your FamPlan projection.



http://www.measuredhs.com
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7.35.245

To examine the results of the projection, click on “Results” on the menu bar.

To see values for "Percent of births with any risk" click on "Fertility and FP use" then scroll down to the
bottom.

To see value for "Risk-adjusted IMR" and "Risk-adjusted USMR" click on "Mortality rates" from the results
menu.

“Risk-adjusted” simply means that the projected IMR reflects its fixed relationship to the percentage of
high-risk births, and similarly for the USMR. Note that the actual mortality rates in the country may be
different from this projection, since they also reflect the direct action of various health programs and
special causes of deaths such as HIV/AIDS. The child survival component of FamPlan simply lets the user
estimate the difference in future mortality rates due just to rising contraceptive use.

Sample applications

The following shows two alternative projections that run from 2000 to 2015, using an East African
country for illustrative purposes. One advantage of a starting date in the past is that a national survey
may be available to provide baseline data for the FamPlan application.

The following are the inputs, as of 2000, for three of the required items (default values, if available can
be used for the additional items):

Percentage of high-risk births:  67%
Baseline IMR 102
Baseline USMR 148

Since the child survival component for FamPlan starts from the projection for contraceptive use, the first
display below gives the time trend under two assumptions for the possible rise in prevalence. Next comes
the resulting change in the percentage of high-risk births, and then the corresponding infant and child
mortality rate projections. As these charts indicate, a substantial difference in contraceptive use is
paralleled by substantial improvements in high-risk births and in mortality.

Prevalence
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7.35.246

By the end of the projection period, in 2015, there is a difference of 15 points in prevalence. The
corresponding differences in outputs are 9 points (14%) in the percentage of high-risk births, 20 points
(22%) difference for the IMR, and 26 points (23%) for the USMR.

The outputs also include the numbers of infant and child deaths that correspond to the projected IMR and
USMR rates.

Note: the user can convert these outputs to numbers of births and deaths, obtained them by going to the
“Results” menu under “"Demography (DemProj),” then “Vital Events,” then “Births,” or “Deaths by Age.”

Methodology

The methodology and equations for the child survival component of FamPlan are relatively simple. First is
the linkage from contraceptive prevalence to the percent of high-risk births. Then the percent of high-risk
births is linked to the IMR and to the USMR.

Default values are used for each of these three links, as shown in Equations 1-3 below. You may
override these if you have reliable trend data from your own country.

The three links are established from international experience, in countries that have multiple surveys to
show actual time trends. For the first link the following chart shows, for 36 countries, the past trends.
The slopes vary, but the overall pattern is clearly an inverse one: over time, rising contraceptive use has
been accompanied by fewer high-risk births. For example, as couples want smaller families they use
contraceptive methods to avoid births at higher orders and later ages, as clearly documented in many
national surveys, and such births carry elevated rates of infant and child deaths.

After considerable analysis we decided to use the median slope as the best single estimate of this first
relationship. The median slope in the figure is -0.55, that is, a one point rise in prevalence is
accompanied by 0.55 point fall in the percent of high-risk births. See Equation (1).
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The second relationship, between high-risk births and the IMR, is shown in the next chart. Here the

median slope is 2.31, that is, a one point fall in the percent of high-risk births is accompanied by a fall of
2.31 points in the IMR. See Equation (2).
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The third relationship, between high-risk births and the USMR, appears in the following chart. The

median slope is 3.54, that is, a one point fall in the percent of high-risk births is accompanied by a fall of
3.54 points in the USMR. See Equation (3).
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The equations follow. Note that they relate change to change: starting from the baseline values in the
initial year for the various quantities, the values for each following year are determined just by the
change from the baseline year. Let

R

IMR

U5MR

B

DI

DC

b

t

= percent of high risk births

= infant mortality rate

= under five mortality rate

= absolute number of births

= absolute number of infant deaths
= absolute number of child deaths
= baseline year

= projection year

Equation (1) R, = R, — 0.55*%(P-P,)
[to relate risky births to contraceptive use]

For example, suppose that in 2000, P, is 25 and Rb is 60, and in 2010 P, is 40, then in 2010 R, will

be:

60 — 0.55*(40-25) or 51.75 for the percent of high-risk births, down from 60%.
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Equation (2) IMR, = IMR, — 2.31*(R,-R,)
[to relate the IMR to risky births]

For example, suppose that in 2000 R, is 60 and IMR, is 120, and in 2010 R, is 51.75, then in 2010
IMR, will be:

120 - 2.31 *(60-51.75) or 101 as the IMR in 2010, down from 120.

Equation (3) USMR, = USMR, — 3.54*%(R,-R,)
[to relate the USMR to risky births]

For example, suppose that in 2000 R, is 60 and USMR is 145, and in 2010 R, is 51.75, then in 2010
USMR, will be:

145 — 3.54*(60-51.75) or 115 as the U5SMR in 2010, down from 145.

Equation (4) DI = B*IMR,
[to compute the number of infant deaths]

For example suppose that in the base year there are 1,000,000 births and the IMR is 120. Then
there will be 120,000 infant deaths.

Equation (5) DC = B*USMR,
[to compute the nhumber of child deaths]

For example suppose that in the base year there are 1,000,000 births and the USMR is 145. Then
there will be 145,000 child deaths.

7.3.5.2.5 Costs of services
Using the editor
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1. Scroll to the right or left to see all the years.
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2. Enter the total public sector costs per user or acceptor for each source and each method, for all years
(unless you plan to use the “Regression” feature, described just below). Select the methods from the
tabs near the bottom of the editor, just like in the “Source Mix” editor. If a particular source is not
available for some method, the cost may be left at zero.

FamPlan can project future costs per user using the relationship shown in Fgure 3. To use this feature,
click the check box marked “Regression” at the bottom of the edit screen for “Costs of Services” (just
above the method tabs). Then enter the cost per user or acceptor for the first year for each method and
source. The program will calculate the (eventual) declining cost per user or acceptor in the future as a
function of increasing prevalence.

Cost information

FamPlan allows for input of cost information associated with the provision of family planning services and
supplies. Service costs are specified by method and source. For the temporary methods (condoms,
injectables, pills, vaginal barriers and vaginal tablets), costs are specified as cost per user. For the long-
term methods (sterilization, IUD, Norplant), costs are specified as costs per acceptor. Costs generally
refer to the public sector costs of providing the services.

A second input related to the total cost of services is the fee paid by users. This information is used to
determine public sector revenues and net public sector costs.

Various estimates of the costs of family planning services have been made. Most of these studies
estimate the annual expenditure on family planning rather than the costs (which would amortize capital
investments over the lifetime of the capital goods). The World Bank compiled a set of estimates on
expenditure per user in 1980 (Bulatao, 1985). These figures were calculated on the basis of estimates of
per capita public expenditures on population programs in 1980 from various sources. Another set of
data, prepared from figures submitted by governments on their family planning expenditures, was
published family Planning and Child Su