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1. Introduction
The Male Circumcision: Decision Makers’ Program Planning Tool is designed to support policy development
and planning for scaling up the provision of safe male circumcision (MC) services. It enables analysts and
decision makers to understand the costs and impacts of policy options. It is a part of a toolkit developed by
the United Nations Program on HIV/AIDS (UNAIDS)/World Health Organization (WHO) that provides
guidelines on comprehensive approaches to male circumcision, including types of surgical procedures and
key policy and cultural issues. The main policy areas addressed by the model are the following:
•
•
•
•

Priority populations: all male adults, young adults, adolescents, newborns, and most-at-risk groups
Target coverage levels and rates of scale-up
Service delivery modes: hospital, clinic, mobile van; public, private, nongovernmental organization,
and “other”
Task shifting

This training manual is designed to introduce participants to the basics of the MC Model, how to set it up,
and how to interpret the results.
The MC Model contains two sub-models:
1.
2.

The costing model
The impact model

The costing part of the model is described first, as the impact model draws on the costing outputs to
determine some of the impact outputs.

1.1

Starting the Program

To start the MC Model, open Excel and then select “File,” “Open,” and “MC Model.”
A message similar to the following might appear: “Macros in this workbook are disabled because the security
level is high….”
This means that the menu will not work because macros have been disabled. The program can still be used
without the menu. However, it is better to allow the menu to operate. To do this, follow these steps:
1.
2.
3.
4.
5.

Select “Tools” from the Excel menu.
Select “Macros” from the “Tools” menu.
Select “Security” from the “Macros” menu.
In the tab “Security level,” select “Medium.”
Press “Ok.” This will change the security level to allow Excel to run macros that are embedded within
Excel spreadsheets.
6. Close the model by selecting “File” and “Close.”
7. Open the model again by selecting “File” and “Open.”
The menu should now run correctly.

1.2 Notes on the Model
When using the worksheets, note that the cells highlighted in light blue are essential and should be
completed. The cells in dark blue contain default data, which can be changed if more accurate information is
available. The cells in white cannot be changed.
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Also, for display purposes, digits past the hundredth decimal place are not shown for most cells. However,
the full number is used in making the calculations.
For the costing worksheets, a red triangle in the corner of a cell signifies a written comment, which can be
viewed by placing the cursor over the triangle.
Finally, the examples of the worksheets in the figures below have the data filled in for demonstration
purposes; thus, the numbers from an actual model application will likely not mirror those seen in the
example figures.

1.3 Notes on Data Collection
The observation of clinical procedures by someone who is not directly involved in providing care requires
ethical review to ensure that client privacy is protected. Before beginning data collection for this tool, it is
advised to consult local human research protection guidelines and procedures and obtain informed consent
from everyone from or about whom data will be collected (i.e., clients, providers, and key informants).
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2. Calculating Costs
This section of the manual covers the inputs necessary to estimate the total average cost for a facility to
provide services for circumcising an adult male (ages 15–49) or a newborn (age 0–1 month) male. The
following inputs will need to be entered for each type of facility in which the circumcision is performed:
•

Facility circumcision share:
1. The sum of the adult and newborn circumcision cases per year, divided by
2. The number of total (equivalent) cases in the facility per year.
This calculation results in a percentage share for male circumcision, which is used to
determine the portion of indirect costs (such as facilities, laboratory equipment, ambulances,
hospital administration, etc.) that are attributed to male circumcision.

•

Total percentage of complications:
1.
2.
3.

4.

5.
6.

•

It is important to know the complications that can occur with adult or newborn
circumcisions and the frequency of their occurrence, as complications add to the cost of
the procedure through the need for increased personnel time, drugs, and supplies.
For the purposes of the MC Model, there are four possible complications: hemorrhage,
sepsis, other 1, and other 2. Other 1 and other 2 allow for the entering of important
country-specific circumcision complications.
The percentage of normal (uncomplicated) circumcisions for adults is calculated by
dividing the number of normal adult circumcisions by the total number of adult
circumcision cases. The percentage of normal circumcisions for newborns is calculated
the same way.
A default value for percentage of circumcisions that hemorrhage is provided, based on
published work by USAID to cost male circumcision in Lesotho and Swaziland.
Alternatively, the amount (as a number) of circumcisions at that facility that were
complicated by hemorrhage can be entered.
Finally, a default value for percentage of circumcisions with sepsis is provided, based on
a statement by the American Academy of Pediatrics, which can be changed.
These percentages are used to calculate a weighted average unit cost, including the costs
for personnel, drugs, and supplies to treat complications. In this way, the total average
cost of an adult or newborn circumcision accounts for the spectrum of normal and
complicated circumcisions.

Personnel:
1.

The time needed by each staff member directly involved in pre-operative care, the actual
adult or newborn circumcision (with or without complications), and post-operative
follow-up, multiplied by
2. The corresponding salary rate for each directly involved staff member.

•

Drugs and supplies:
1.

The number of treatment units for each consumable and non-consumable drug or supply
needed for an adult or newborn circumcision (with or without complications), multiplied
by
2. The unit cost per consumable or non-consumable drug or supply.

•

Training:
1.

The total number of training days for all staff needing training (doctors, nurses, and
counsellors), multiplied by
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2. The cost per staff member per training day to hold the workshop. This includes the costs
for supplies, refreshments, and the trainer. If it is anticipated that the training will be
held off-site from the circumcision facility, travel and facility costs can be entered.
3. The contribution of training costs to the unit cost for an adult or newborn circumcision is
calculated by dividing the annual training costs by the total annual number of
circumcisions performed in the facility.
•

Information, education, and communication (IEC) campaign:
1.

The sum of the costs for each mode of communication used in a national male
circumcision education campaign.
2. This cost is not included in the unit cost calculation but instead is transferred to the
impacts section as the “annual demand creation cost” to be added to the total annual net
cost of the design of the male circumcision program.

•

Indirect capital costs:
1.

The purchase price or construction cost of each capital good (such as facility buildings,
generators, vehicles, lab equipment) is multiplied by
2. The facility circumcision share. This product is then divided by the amortization period,
or expected duration that the good will last, to get the annualized depreciation value of
each capital good.
3. The contribution of capital cost to the unit cost for an adult or newborn circumcision is
calculated by summing the annualized depreciation values for all capital goods and then
dividing by the total annual number of male circumcision cases for the facility.

•

Indirect overhead costs:
1.

For maintenance and utility costs (building and vehicle maintenance and utility costs),
the annual cost for each is multiplied by the facility circumcision share to get the
estimated cost. The sum of these estimated costs is then divided by the total number of
male circumcision cases to obtain the contribution of maintenance and utility costs to the
unit cost for an adult or newborn circumcision in that facility.
2. For support staff (pharmacy techs, housekeeping, etc.) costs, the annual salary, including
benefits for each category of support staff, is multiplied by the number of that category
staff needed for the facility, and then that product is multiplied by the facility
circumcision share. The sum of these labor costs for each category of support staff is then
divided by the total annual number of male circumcisions in that facility to get the
contribution of support staff salary costs to the unit cost for an adult or newborn
circumcision.
3. The contribution of management and supervision costs to the unit cost for a newborn or
adult circumcision is calculated in the same way.

These inputs have been listed in the order in which they appear in the MC Model. They are contained in
the following spreadsheets: “Country Information,” “Facility Information,” “Share of Facility Time,” “Cost
Inputs—Personnel” and “Direct Cost—Personnel,” “Direct Cost—Drugs & Supplies” and “Cost Inputs—
Drugs & Supplies,” “Direct Cost—Training” (training), “National IEC Campaign,” “Indirect Cost—Capital,”
and “Indirect Cost-Overheads.” The “Unit Cost Calculation” spreadsheet sums the total direct and indirect
costs for adult or newborn circumcision and then applies the weighting for normal and complicated
circumcisions to show the total average cost for an adult or newborn circumcision.
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2.1 Menu
Begin the male circumcision costing with the Menu worksheet by clicking on the “Menu” tab at the
bottom of the Excel workbook. Below is an example of the Menu worksheet:

An introduction about the model is on the right, and a menu listing the worksheets in which data must be
entered is on the left (categorized by headings in green).
The worksheets for entering data will be listed in blue font. The worksheet title is a hyperlink to the actual
worksheet.

2.2

Country Information

Begin by entering data into the Country Information worksheet, which will look like the following:
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1. Enter the name of the country for which the costing will be done.
2. Enter the currency.
3. Enter the exchange rate to U.S. dollars.
Once the information is entered, click on the “Return to Menu” button to be returned to the menu.

2.3

Facility Information

In the next step, choose the type of facility to be costed. This will determine the reference for all of the
costing that is to follow. The worksheet will look like the following:

1. From the drop-down menu, choose the type of facility.
2. If preferred, enter in the name of the facility and the district.
All inputs in the workbook will then refer to that specific facility. In the example above, the selected
facility type is Public Hospital. A workbook for each type of facility in the MC program should be
completed and saved separately.
However, each workbook does not need to be started from scratch. Default data are available for most of
the inputs and can be used as a guide. Also, once a workbook for the first type of facility is completed, it
can be used as a template to modify as needed for the second type of facility. Save each new workbook
with a new name reflecting the facility type.

2.4

Share of Facility Time

Below is an example of the “Share of Facility Time” worksheet:
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Begin by determining the share of facility time devoted to circumcision. Enter in the following:
1.
2.
3.
4.
5.

The number of in-patient days per year
The number of out-patient visits per year
The number of total circumcision cases per year
The number of adult circumcision cases per year
The number of newborn circumcision cases per year

The facility circumcision share is derived from dividing the number of total circumcision cases per year by
the number of equivalent cases in the hospital each year. Given that circumcision is an outpatient
procedure, an equivalent case in terms of resources used at the facility is another outpatient procedure or
an inpatient procedure that is multiplied by an “equivalency ratio” that translates one in-patient day to a
certain number of out-patient visits. In the “Share of Facility Time” worksheet, there is a default
equivalency ratio of 4.6—the basis of which can be seen by placing the cursor on the red triangle at the
corner of the dark blue box showing 4.6. Therefore, the number of equivalent cases is calculated by
multiplying the number of in-patient cases by the equivalency ratio and then adding that to the number of
out-patient visits.
Default values for the percent of hemorrhage and sepsis complications for adult and newborn
circumcisions are provided; these default values can be overwritten by typing in a different value for the
number of complications per year for adult and/or newborn circumcisions.

2.5

Cost Inputs—Personnel

Click on the “Cost Inputs—Personnel” label from the menu page or the “Cost Inputs— Personnel” tab at
the bottom of the Excel worksheet. The worksheet will look like the following:

1. Select the personnel type from the drop-down menu in the “Personnel Type” column.
2. Enter the annual salary for each of the staff categories.
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The MC Model assumes that benefits are 10 percent of salary costs, that the cost of in-service training is
10 percent of the staff salary with benefits, and that each person works 40 hours per week for 48 weeks
per year. These values can be changed directly in the workbook.
It is here and in the following worksheet that the issue of task shifting can be addressed.
The mix of personnel involved in the circumcision can be chosen by selecting different configurations of
personnel categories. Correspondingly, adjust the time used by each personnel type in the “Cost Inputs—
Personnel” worksheet. Then, for each task-shifting scenario generated, save the workbook and
name it accordingly. For instance, in the Public Hospital example, create file names such as “Public
Hospital, no task shifting” and “Public Hospital, task shifting physician to clinical officer.”

2.6

Direct Cost—Personnel

Go to the “Direct Cost—Personnel” worksheet. The portion of the spreadsheet to review and/or enter data
will look like the following:

1. Select the personnel type from the drop-down menu in the “Personnel Type” column.
Default values for the number of minutes required by each staff member for pre-operative counselling, the
circumcision, and any post-operative care are listed. Review these default values, and make any changes
as necessary.
Notice that the number of hours needed to perform an adult or newborn circumcision with or without
complications and the total staff time requirements calculations will be done automatically by the excel
program, based upon the number of minutes of personnel time listed in the cells that are dark blue.
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The “Direct Cost—Personnel” worksheet also draws from the previous sheet on “Cost Inputs—Personnel”
to calculate the staff unit cost per normal or complicated adult or newborn circumcision. The “Cost
Inputs—Personnel” worksheet calculates each staff member’s hourly rate (including benefits and
training), which is then multiplied in the “Direct Cost—Personnel” worksheet by the number of hours
needed to perform an adult or newborn circumcision with or without complications to calculate the staff
unit cost.

2.7

Direct Cost—Drugs & Supplies

Go to the “Direct Cost—Drugs & Supplies” worksheet. Below is an excerpt from that worksheet:

In this worksheet, all of the necessary input information has default values, displayed in the dark blue
cells. To calculate the average cost per patient for each of the drugs and supplies used in a circumcision, it
is necessary to know:
1.
2.
3.
4.

The percent of cases receiving that drug or supply
The number of that drug or supply needed per case
The number of times per day that drug or supply needs to be taken or used
The number of days for which that drug or supply needs to be used during the procedure and for
follow-up
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The worksheet is broken down into consumable and non-consumable drugs and supplies and further
broken down by adult or newborn circumcision and normal or complicated circumcision.
The “Direct Costs—Drugs & Supplies” worksheet draws the unit cost per drug or consumable from the
“Cost Inputs—Drugs & Supplies” worksheet to calculate the average cost per patient for each drug and
supply used for a circumcision.

2.8

Cost Inputs—Drugs & Supplies

Go to the “Cost Inputs—Drugs & Supplies” worksheet. The following is an excerpt from that worksheet:
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In this worksheet, enter the following:
The price per pack in local currency or in US$. Note that the MC Model is set up to accept the
price in local currency (which is converted to US$ by the exchange rate) over US$, if both are
entered for the same good.
2. The units per pack.

1.

The unit cost is then calculated by dividing the price per pack (in US$) by the units per pack.

2.9

Direct Cost—Training

Go to the “Direct Cost—Training” worksheet. The worksheet looks like the one below:

Enter in the following:
1.
2.
3.
4.
5.
6.

The number of training days for doctors
The number of training days for nurses
The number of training days for counselors
The number of doctors to be trained
The number of nurses to be trained
The number of counselors to be trained
11

7.

The cost per person per training day [This will be the same for doctors/nurses and for counselors,
as it is the cost for holding the training (refreshments, office supplies, facilitator, etc). If the
training will be held off-site from the facility where the circumcision takes place, facility rental
and travel costs will have to be factored into the cost per person per training day.]

Next, choose if the training time is already included in the salary cost:
1.

Click on the box next to “training time already included in staff cost,” which is highlighted in light
blue.
2. Choose “yes” or “no” from the drop-down menu.
3. If you choose “no,” the cost of the training time for doctors, nurses, and counselors will be drawn
by the MC Model from the previous worksheet.

2.10

National IEC Campaign

Click on the “National IEC Campaign” label in the Menu page or the “National IEC Campaign” tab at the
bottom of the Excel Workbook to access a worksheet that will look like the following:

Enter (in US$ when applicable) the following:
1.
2.
3.
4.
5.
6.

Cost of graphic design of the pamphlet
Cost of printed material (per pamphlet)
The number of pamphlets printed
Cost of the billboards
The number of billboards
Production fee for the television ad
12

7.
8.
9.
10.
11.
12.
13.
14.
15.

Cost of a 30-second slot of television airtime
The number of 30-second slots needed
Cost of a ¼ page newspaper ad per week
The number of weeks the ad will run
Production fee for radio ad
Cost of a 30-second slot of radio airtime
The number of 30-second slots needed
Cost of a press kit
The number of press kits made

2.11

Indirect Costs—Capital

Go to the “Indirect Costs—Capital” worksheet to find a spreadsheet similar to the following:

Enter the following:
1.

Estimated construction cost or purchasing price for each category of capital goods

Then review the default values for the amortization period of each category of capital goods and make any
changes if more accurate information is available. The annualized depreciation of each category of capital
goods is calculated by the MC Model by multiplying the construction cost or purchasing price by the male
circumcision share and then dividing that product by the amortization period. The sum of the annualized
depreciation values for each category of capital goods is then divided by the total annual number of
circumcisions performed in the facility to arrive at the contribution of capital cost to the unit cost for an
adult or newborn circumcision.
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2.12

Indirect Costs—Overheads

Click on the “Indirect Costs—Overheads” tab at the bottom of the Excel workbook to find the following
worksheet:
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Enter (in US$ when applicable) the following:
1.
2.
3.
4.
5.

Annual maintenance and utility costs
The salary per year for each category of support staff
The required full-time equivalent for each category of support staff
The salary per year for each category of management/supervision staff
The full-time equivalent for each category of management/supervision staff

2.13 Unit Cost Calculation
Click on the “Unit Cost Calculation” label on the Menu page or tab of that name at the bottom of the Excel
workbook to review the summary of the calculations from the previous worksheets. The summary will
look like the following:
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No data entry is needed on this worksheet, but it is useful to look at it closely to see where the majority of
costs are and the comparisons in cost between normal and complicated circumcisions for an adult or
newborn.
The total cost cells that are highlighted in orange and with red font indicate the total average cost for an
adult or newborn circumcision at the type of facility you chose for reference. These are the main outputs
for the costing section of the MC Model.
These totals are transferred to the impact model for use in calculating the total net cost of the program
and the net cost per infection averted.
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3. Calculating Impacts
This section is used to calculate the impact of a male circumcision program on an HIV/AIDS epidemic
and the associated cost per infection averted. The impact model requires several pieces of information,
including the following (where the subscript “x” denotes the younger age group and the subscript “y”
denotes the older age group):
•

Country-Specific Data: Demography
1.

Demographic data are used for population trends that capture the numbers of
individuals who are, and will be, newborns or in the sexually active age group of 15–49
that is most at risk for contracting HIV. The data series includes adult population ages
15–49, adult population growth rate, crude birth rate, crude death ratex, crude death
ratey, and proportion surviving to age 15.

2. Demographic data are also used to break down the population trends by gender and age
group to make projections according to the target populations for a male circumcision
program. The data series includes male populationx as a proportion of the 15–49 group,
male population age 15 as a proportion of the 15–49 group, male population age 49 as a
proportion of the 15–49 group, female populationx as a proportion of the 15–49 group,
male population age 15 as a proportion of the 15–49 group, and proportion of the female
adult population.
3. Current prevalence of male circumcision shows the amount of unmet need for male
circumcision in the country.
•

Country-Specific Data: Sexual Behavior
1.

The proportion of sexual contacts is broken down by gender and age of the sexual
partner from age 15 to the upper age of group x, as well as from the lower age of group y
to age 49. This specifies a sexual mixing matrix that models when each gender and age
group is potentially contracting HIV.

2. Risk compensation is the percent of behavior change that is reversed when circumcision
occurs.
•

Country-Specific Data: HIV Prevalence Trends
1.

Adult HIV prevalence gives a measure of the scale of the epidemic with the current rate
of male circumcision, which is combined with demographic and sexual behavior data to
predict the number of new infections.

2. The HIV prevalence from a population survey that is broken down by gender and age
group enables the model to estimate new infections by gender and age group.
•

Review or Revise Epidemiological and Economic Assumptions: Effectiveness of
Male Circumcision
1.

From the literature, an estimate of the reduction in probability of a man who has been
circumcised becoming infected with HIV by a female is given for the general population
and for the most-at-risk population. This is used to calculate infections averted.

2. The calculated rates for force of infection (defined below) for those not circumcised are
also given by gender and age group and come from the “Fit the Model” section, so they
should not be revised. Force of infection is multiplied by prevalence to calculate the
proportion of uninfected that becomes infected each year.
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•

Review or Revise Epidemiological and Economic Assumptions: Epidemiological
Assumptions
1.

Default values for the probability of transmission from mother to child and the fertility
reduction due to HIV are given, which are combined with the population trends to
calculate the population at risk for contracting HIV through sex and the potential for
infections to be averted by male circumcision.

2. The parameters for survival function are also given, which are used to create a Weibull
distribution describing the years since infection with HIV and the cumulative proportion
of those infected who have died. This output gives information on how long an infected
person lives and can potentially transmit the virus.
3. The default value for the time step for model calculations is set at .1, so that the model
calculates information for each 1/10 of a year. In an epidemic with changing behavior
and prevalence trends, calculating the model on a yearly basis is likely not accurate
enough. However, calculating at a rate of less than 1/10 of a year is more time consuming
and cumbersome for the computer.
•

Review or Revise Epidemiological and Economic Assumptions: Economics
Assumptions
1.

The default value for the discount rate on future expenditures and savings is 3 percent.
This rate is used to calculate future expenditures and savings in terms of today’s dollars.

2. The default value of the discounted lifetime cost of antiretroviral therapy (ART)) is
US$7,400. This is the savings gained from not having to provide ART for the time that a
patient would have needed them, because that patient was circumcised and did not
contract HIV. This information is used to calculate the net savings per infection averted.
•

Fit the Model to the Prevalence Trends: Fit the Model
1. The “Fit the Model” worksheet is used primarily to determine the force of infection rates
by gender and age group. The model uses all of the input data to create an HIV
prevalence curve for the general adult population. Based on this curve and any input
from a national survey for a single recent year for HIV prevalence by age and gender
group, using the Solver function in Excel creates four additional curves: males in the
young age group, females in the young age group, males in the older age group, and
females in the older age group.
2. The age/gender curves may not align with the points that represent the data from the
national survey(s), as some of the inputs such as sexual behavior and probability of
transmission from mother to child are best estimates. To get a better alignment—so that
all age/gender curves pass through the national survey points as closely as possible—
some of the curve parameters can be manually entered: “r” representing the force of
infection (or how steeply the curve rises), “alpha” representing the plateau level of the
epidemic, and “e” representing the rate of decline after the peak of the epidemic (or how
steeply the curve falls after the plateau).
3. The sum of squared errors shows how close one is to the data values created by the model
from the analysis of all inputs, given that when fitting the model manually, only one or
maybe two actual data points are used. Thus, if manually fitting the model, in addition to
trying to match the national survey data points, the sum of squared errors should also be
minimized. Once a good fit is obtained, the force of infection rate will be taken from the
determined model parameters.

•

Set Policy Options: Specify Priority Population Groups and Target Coverage Levels
1.

Determine what the program will look like by choosing the priority groups to cover: all
adult males, 15–24 year old males, adolescent males prior to sexual debut, newborn
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males, most-at-risk males, and/or “other” risk groups. Set the year when the male
circumcision program starts.
2. For each priority group, verify the percent circumcised in the current year, the target for
future percent circumcised, the target year for program completion, and the pace of
scale-up. These variables will shape how quickly and broadly the program is
implemented. The impact on the number of future infections averted can then be
determined.
3. Note that, if targeting a sub-population like most-at-risk males, the proportion of this
group out of all males ages 15–49 must be specified.
•

Set Policy Options: Specify Service Delivery Options
1.

Break down the male circumcision program by the service delivery mode, as service
delivery modes may have different costs.

2. Specify the user fee for each delivery mode, if desired.
3. The cost per circumcision is transferred to this page from the costing worksheet.
Together, this information is used to calculate the cost of the male circumcision program
per year and the net cost per HIV infection averted.
These inputs have been listed in the order in which they are found in the main menu page of the model.

3.1

Menu

Begin the Impacts section with the menu page. As with the Cost section, the menu serves as a directory for
navigation through the program. Below is a snapshot of what the menu for the Impacts section looks like:
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3.2

Demography

From the menu page, click on “Demography” to see a worksheet like the following:

1.

Enter in the data for each indicator from the country data.

2. Notice the lower limit for the age groups is 15 years old, and the upper limit is 49 years old.
However, the adult population will be divided into two age groups, younger and older, by
choosing the upper limit of the young age group. For example, if “34” is chosen, then your ages
will be 15–34 for the younger age group and 35–49 for the older age group. The age groups
designated here will be used throughout the program; the age groups change not only for the
“Crude death rate” labels in the “Demographic” screen but also in the “Sexual Behavior” and “Fit
the Model” screens to accommodate the designations. Thus, it is important to consider right from
the outset the definition of “younger” and “older” age groups.
3. The “Estimated adult population in 2007” may not match the “Adult population (15–49)” in 2007
that was entered from country data, because the MC Model begins its calculations in 1961 and
projects from there (so that there is a good estimate of 15 year olds before the HIV epidemic
begins). Therefore, to make the model more accurate, manipulate the “Adjustment factor for 1961
population” up or down to make the “Estimated adult population in 2007” as close as possible to
the “Adult population (15–49)” in 2007.
4. Further adjust the model’s population projection by entering in the crude birth rate in 1945.
Because the model looks at ages 15–49, the crude birth rate in 1945 is a good indicator of the 15
year-old population in 1961.
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3.3

Sexual Behavior

From the menu page, click on “Sexual Behavior” to see a worksheet similar to the one below:

1.

Enter in the best estimate for the proportion of sexual contacts by age of partner. There are four
boxes to fill in, and their sum must equal 1.00. Information on the proportion of sexual contacts
by age of partner can be derived from information on the proportion of the population married,
proportion of the population sexually active, and Demographic and Health Survey or other survey
data on age difference in married partners.
2. If it appears that there is a reversion to sexual behaviors that existed prior to the HIV epidemic,
enter the estimate for risk compensation. Below “Percent of behavior change that is reversed
when circumcised,” also designate to which group the percentage estimate applies. Select one of
the categories from the drop-down menu that appears when clicking on the box next to “What
population is affected by risk compensation?” Choose either all circumcised men, newly
circumcised men, or all men.
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3.4

HIV Prevalence Trends

Click on “HIV Prevalence Trends” on the main menu to display a screen like the one below:

1.

Enter in adult HIV prevalence from 1985 to 2007. These data may come from an Estimation and
Projection Package (EPP) worksheet, a Spectrum file, or other national source. Use the adult HIV
prevalence rates that result when coverage of ART is excluded, as including ART increases the
overall HIV prevalence rate and hence (artificially) new infections.
2. Choose a recent year for which survey data are available.
3. Enter in the HIV prevalence rate from the survey for males and females in the specified age
groups.
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3.5

Effectiveness of Male Circumcision

At the main menu, click on “Effectiveness of Male Circumcision” to access the following worksheet:

1.

Review the default values for the general population, the most-at-risk population, and other
populations (of choice) for the reduction in probability of becoming infected by a circumcised
male from sex with an infected female. The default data for the general population and most-at
risk population come from the literature and will probably not change unless there is countryspecific research that is contradictory. The default value for the “Other” groups can be changed to
a more accurate estimate of the reduction; note that when the “Other” populations are specified
on the “Specify Priority Population” worksheet (described below), the titles carry over to the
“Effectiveness of Male Circumcision” worksheet.
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3.6

Epidemiological Assumptions

Click on “Epidemiological Assumptions” on the main menu to find the following worksheet:

1.

Review the default values for the probability of transmission from mother to child and fertility
reduction due to HIV. These estimates are based on literature but may be changed if more
accurate data for the country is available.
2. The alpha and beta parameters for the survival function are set to 3.5 and 12.2 and should remain
so.
3. The time step for model calculation is set at .1 and should remain so for normal use.
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3.7

Economic Assumptions

From the menu, click on the label “Economic Assumptions” to access the following page:

Economic Assumptions
Discount rate
Discounted lifetime cost of ART

Return to Menu
3% Default value
$7,400

1. Review the discount rate, and change it as necessary.
2. Review the discounted lifetime cost of ART, and change it as necessary.

3.8 Fit the Model
Click on “Fit the Model” on the menu page to see the following spreadsheet:

1.

Set the start year of the epidemic. There will be a blue dotted curve representing the adult HIV
prevalence entered previously.
2. Then select “Solver” from the Excel menu to fit curves for the age/gender groups.
3. The curves appear in different colors for each age/gender group, and a point(s) in the matching
color represents the national survey data that were entered for each specific year(s).
4. If the curves do not match up to the data points very well, try to manually fit the curves by
changing the model parameters: force of infection, the plateau level for the epidemic, or behavior
change. Look for a close fit for all curves and a low sum of squared errors.
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3.9 Specify Priority Population Groups and Target
Coverage Levels
Click on the “Priority Population and Coverage Circumcision” tab to be directed to the following
worksheet:

This is the worksheet for use in determining what the program will look like.
1. Select the year in which the male circumcision program will begin.
2. Choose the priority population or populations to be targeted. If choosing “All Adult Males,” do not
select “15–24 Year Old Males” or “Most-at-Risk Males” as well, as they are included in the
category “All Adult Males.” A population(s) not on the list can be chosen by typing a label(s) into
the “Other population” box(es).
3. If choosing “Most-at-Risk Males” or designating another population as “Other,” specify the
percent of the adult male population (ages 15–49) made up of most-at-risk males or that “Other”
group.
4. For each priority population selected, verify the initial percent circumcised in the current year.
5. For that priority population, then also select the percent circumcised target.
6. Choose the target year for program completion.
7. Choose the pace of scale-up for the program for that priority population: slow, fast, linear, or sshaped by selecting from the drop-down box.
8. Finally, designate the coverage of a comprehensive package of other prevention interventions.
Specify the impact at full coverage, the current coverage, the target coverage, the target year, and
the pace of scale-up. This allows for consideration of a scenario where other prevention
interventions are scaled up.
9. As the variables for the program are chosen, the graph on the right showing percent circumcised
will change to reflect the choices.
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3.10 Specify Service Delivery Options
This worksheet helps to determine how the program is delivered. From the main menu, select “Specify
Service Delivery Options” to see the following worksheet:

1.

Choose the various service delivery modes through which the program will be delivered. The
service delivery modes should dovetail with the costing worksheets that were prepared by
provider type. Under “Service Delivery Mode” above, six slots are shown, which allow the
flexibility to enter up to six delivery modes.

2. Enter the percentage of total male circumcisions performed through each service delivery mode.
3. Enter a user fee for each delivery mode if there is one.
4. Review the costs for an adult or newborn circumcision by service delivery mode, which are
calculated in the costing model.
5. Review the Annual Demand Creation Cost, which is calculated in the “National IEC Campaign”
worksheet in the costing model.
6. Choose if circumcisions will only be provided to HIV-negative men. If “yes,” make sure to include
testing costs in the costing section.
The inputs are now complete, and the projection output displays can be viewed.
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3.11 View Results
The results of the projection can be reviewed by clicking in the main menu on one of the possible outputs
listed under “View Results”:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

New HIV Infections
New HIV Infections by Age and Sex
HIV Incidence
Adult HIV Prevalence
Percent of Males Circumcised
Number of Circumcisions Performed
Number of Male Circumcisions per Infection Averted
Net Cost of Male Circumcisions
Net Cost and Saving per Infection Averted
AIDS Deaths

In addition to these output variables, a Sensitivity Analysis can be performed, which will allow for varying
assumptions in the model one at a time and then observing the resulting changes in infections averted,
number of circumcisions per infection averted, net cost per infection averted, and cost savings per
infection averted.
To conduct a sensitivity analysis, click on the “Sensitivity Analysis” label from the “View Results” section
on the menu page. The spreadsheet will look like the following:

Default parameter values used in the sensitivity analysis are listed in light blue. They can be changed or
kept as they are. For review, the default assumptions in the model are the following:
•
•
•
•
•

Effectiveness of 60 percent
Reduction in M->F Transmission of 0 percent
Risk compensation of 0 percent
Discount rate of 3 percent
Lifetime cost of ART of US$7,400

After completing the entries, click on the “Perform Sensitivity Analysis” button to review the output,
including infections averted, the number of circumcisions per infection averted, the net cost per infection
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averted, and the cost saving per infection averted for each of the five parameters and the different
parameter values. In yellow, the minimum effect or the maximum effect that can be achieved with a
change in one of the parameter values is shown.

3.12 Methodology
To review the detailed methodology behind the MC Model, go to the main menu and click on “Methods.”
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