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A.1.   Bangladesh 

Bangladesh currently implements a single routine opportunity for vaccination for infants 9 months of age with an average coverage rate of 88%, 
along with follow-up supplemental immunization activities every four years targeting children 9 months up to 59 months of age (though this target 
age group shows some variation in historical SIAs from 1995 – 2006).  A second routine dose is not presently included in the country’s vaccination 
strategy, and the current vaccine formulation is single-antigen (measles) only. 

A catch-up campaign was performed in Bangladesh in 2006, followed by a large outbreak in 2007 (based on cases reported by WHO, though not 
reflected in primary data collection), after which yearly incidence dropped again to lower levels.  A regular follow-up campaign was performed in 
2009, targeting 99% of children aged 9 months through 4 years (reported coverage).  Due to the sporadic nature of vaccination campaigns and 
oscillations in recent reported incidence, it is difficult to predict whether Bangladesh will be able to achieve 90% mortality reduction goals by the 
target date of 2013 by continuing its current vaccination strategy. 

Bangladesh was simulated as consisting of ten districts (aggregated from a country total of 64 districts) based on average MCV1 coverage for 2009 
(only year available for district-level coverage data), with values ranging from 76% to 98%.  As defined in the sections above, the transmission 
model yielded average mortality figures for 2000 of 14,751(range: 11,569 – 15,888), which falls within the range of estimated mortality provided by 
WHO.  Comparing model results for simulated district-level incidence of the period from 2004 to 2009 with reported incidence over the same period 
(based on district-level passive surveillance case reports from Bangladesh) results in an average correlation coefficient of 0.7969 (range: 0.7721 – 
0.8212). 

Table A.1.1.  Vaccination assumptions and simulation outcomes for mortality reduction scenarios, Bangladesh. 
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Data were collected in Bangladesh in January/February 2010 on the costs of measles vaccination for routine immunization and SIAs.  Because no 
data were available on the cost of increasing routine coverage, an assumption was made that 5% of the baseline cost would be needed to increase 
coverage by 1%.  Information on societal costs, the cost of obtaining vaccination, and cost savings from not treating a measles case were taken from 
published studies.  

 

Table A.1.2. Assumptions for Costs of Measles Vaccination in Bangladesh 

Parameter Value (costs in US$) 

Initial Coverage 85% 

Cost per dose of routine 
immunization 

$1.46 

Added Cost per additional  
percent of coverage for 
routine immunization 

$0.07 until 90%;  
$0.15after 90% 

 

Cost per dose of measles 
vaccination given through SIA 

$0.52 

Cost to Household of Obtaining 
Vaccination 

$0.50 

Cost of Treating Case of 
Measles 

$12.40 

Source:  Bangladesh cMYP, WHO/Dhaka; Maskery et al. 2009 
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Table A.1.3.  Transmission and cost results for reduction in mortality scenarios, Bangladesh (all totals discounted by 3%). 
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Figure A.1.1.  Country-level monthly incidence for 10-district simulations for Bangladesh, reduction in mortality scenarios. 

 

Table A.1.4.  Vaccination assumptions and simulation outcomes for eradication scenarios, Bangladesh. 

 

 

Table A.1.4.  Transmission and cost results for eradication scenarios, Bangladesh (all totals discounted by 3%). 
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Figure A.1.2.  Country-level monthly incidence for 10-district simulations for Bangladesh, eradication scenarios. 
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A.2.  Brazil 

Brazil currently implements two routine opportunities for vaccination – MCV1 for infants 12 months of age with an average coverage rate of 94%, 
and MCV2 for children 4-6 years with an average coverage of 16% – along with irregular catch-up and follow-up supplemental immunization 
activities from 1992 – 2009 targeting a range of age groups.  The current vaccine formulation is trivalent (measles-mumps-rubella). 

Measles was eliminated locally in Brazil in 2000, and incidence and mortality have been maintained at this level since then with the exception of 
occasional cases imported from outside the country in 2003, 2005 and 2006. 

Brazil was simulated as consisting of ten districts (aggregated from a country total of 27 districts) based on average MCV1 coverage for 1994 – 2007, 
with 2007 values ranging from 89% to 97%.  As defined in the sections above, the transmission model yielded average mortality figures for 2000 of 
no deaths (range: 0 – 0.09), which corresponds with estimated mortality provided by WHO.  Comparing model results for simulated district-level 
incidence of the period from 1989 to 2003 with reported incidence over the same period (based on district-level data from Brazil) results in an 
average correlation coefficient of 0.7037 (range: 0.6951 – 0.7141). 

Table A.2.1.  Vaccination assumptions and simulation outcomes for mortality reduction scenarios, Brazil. 

  

Data were collected in Brazil in October 2009 on the costs of measles vaccination for routine immunization and SIAs, from one of the municipalities.  
In addition, national data were collected on the costs of vaccines, syringes and some logistical expenditures.  
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Table A.2.2. Assumptions for Costs of Measles Vaccination in Brazil 

Parameter Value (costs in US$) 

Initial Coverage 94% 

Cost per dose of routine 
immunization 

$3.91 

Added Cost per additional  
percent of coverage for 
routine immunization 

$1.27 

Cost per dose of measles 
vaccination given through SIA 

N/A 

Cost to Household of Obtaining 
Vaccination 

$1.43 

Cost of Treating Case of 
Measles 

$198.50 

Source:   Data collection by Emily Simons; Acharya 2002.  
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Table A.2.3.  Transmission and cost results for reduction in mortality scenarios, Brazil (all totals discounted by 3%). 
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Figure A.2.1.  Country-level monthly incidence for 10-district simulations for Brazil, reduction in mortality scenarios. 

 

Table A.2.4.  Vaccination assumptions and simulation outcomes for eradication scenarios, Brazil. 

 

 

Table A.2.5.  Transmission and cost results for eradication scenarios, Brazil (all totals discounted by 3%). 
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Figure A.2.2.  Country-level monthly incidence for 10-district simulations for Brazil, eradication scenarios. 
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A.3.  Colombia 

Colombia currently implements two routine opportunities for vaccination – MCV1 for infants 12 months of age with an average coverage rate of 
95%, and MCV2 for children 5 years with an average coverage of 69% – along with irregular catch-up and follow-up supplemental immunization 
activities from 1993 – 2006 targeting a range of age groups.  The current vaccine formulation is trivalent (measles-mumps-rubella). 

Measles was eliminated locally in Colombia in 2000, and incidence and mortality have been maintained at this level since then with the exception of 
occasional cases imported from outside the country in 2002. 

Colombia was simulated as consisting of ten districts (aggregated from a country total of 33 districts) based on average MCV1 coverage for 2006 – 
2009, with 2009 values ranging from 83% to 99%.  As defined in the sections above, the transmission model yielded average mortality figures for 
2000 of 0.14 deaths (range: 0.04 – 0.25), which corresponds with estimated mortality provided by WHO.  Comparing model results for simulated 
district-level incidence of the period from 1990 to 2009 with reported incidence over the same period (based on country-level data from Colombia) 
results in an average correlation coefficient of 0.9706 (range: 0.9678 – 0.9745). 

Table A.3.1.  Vaccination assumptions and simulation outcomes for mortality reduction scenarios, Colombia. 

 

Data were collected in Colombia in March/April 2010 on the costs of measles vaccination for routine immunization and SIAs, in three districts in the 
country:  Bogota, Cali and Medellin.  Information on cost savings from not treating a measles case were taken from published studies.  
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Table A.3.2. Assumptions for Costs of Measles Vaccination in Colombia 

Parameter Value (costs in US$) 

Initial Coverage 95% 

Cost per dose of routine 
immunization 

$7.77 

Added Cost per additional  
percent of coverage for 
routine immunization 

$2.87 

Cost per dose of measles 
vaccination given through SIA 

N/A 

Cost to Household of Obtaining 
Vaccination 

$3.80 

Cost of Treating Case of Measles $85.00 

Source:   WHO/Bogota; Salutia Foundation 2000;  Acharya 2002.  



 15 

 

Table A.3.3.  Transmission and cost results for reduction in mortality scenarios, Colombia (all totals discounted by 3%). 
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Figure A.3.1.  Country-level monthly incidence for 10-district simulations for Colombia, reduction in mortality scenarios. 

Table A.3.4.  Vaccination assumptions and simulation outcomes for eradication scenarios, Colombia. 
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Table A.3.5.  Transmission and cost results for eradication scenarios, Colombia (all totals discounted by 3%). 
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Figure A.3.2.  Country-level monthly incidence for 10-district simulations for Colombia, eradication scenarios. 
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A.4.  Ethiopia 

Ethiopia currently implements a single routine opportunity for vaccination for infants 9 months of age with an average coverage rate of 74%, along 
with catch-up and follow-up supplemental immunization activities every year from 1998 - 2009 at national and sub-national levels targeting children 
9 months up to 47 months of age (though this target age group shows some variation in historical SIAs).  A second routine dose is not presently 
included in the country’s vaccination strategy, and the current vaccine formulation is single-antigen only. 
 
Since the most recent catch-up campaign performed in Ethiopia in 2006 and 2008 measles incidence appears to have declined, though the variable 
numbers of reported cases over recent years make it difficult to determine the likelihood that the country will be able to achieve 90% mortality 
reduction goals by the target date of 2013 by continuing its current vaccination strategy. 
 
Ethiopia was simulated as consisting of ten districts (aggregated from a country total of 11 districts) based on average MCV1 coverage over the 
period 2008 – 2009, with values ranging from 40% to 98%.  As defined in the sections above, the transmission model yielded average mortality 
figures for 2000 of 35,510 (range: 33,297 – 38,993), which falls somewhat above the range of estimated mortality provided by WHO.  Comparing 
model results for simulated district-level incidence over the period from 2000 to 2008 with reported incidence over the same period (based on 
country-level case reports from Ethiopia) results in an average correlation coefficient of 0.7185 (range: 0.6752 – 0.7311).   
 

Table A.4.1.  Vaccination assumptions and simulation outcomes for mortality reduction scenarios, Ethiopia. 

 

Data were collected in Ethiopia in March 2010 on the costs of measles vaccination for routine immunization and SIAs.  Information on societal costs, 
the cost of obtaining vaccination, was taken from published studies.  
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Table A.4.2. Assumptions for Costs of Measles Vaccination in Ethiopia 

Parameter Value (costs in US$) 

Initial Coverage 63% 

Cost per dose of routine 
immunization 

$1.35 

Added Cost per 
additional  percent of 
coverage for routine 

immunization 

$0.64 

Cost per dose of measles 
vaccination given through 

SIA 

$0.055 until 80%;  
$0.118 after 80% 

 

Cost to Household of 
Obtaining Vaccination 

$0.25* 

Cost of Treating Case of 
Measles 

$12.34 

Source:   Data Collection in Ethiopia 
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Table A.4.3.  Transmission and cost results for reduction in mortality scenarios, Ethiopia (all totals discounted by 3%). 
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Figure A.4.1.  Country-level monthly incidence for 10-district simulations for Ethiopia, reduction in mortality scenarios. 

Table A.4.4.  Vaccination assumptions and simulation outcomes for eradication scenarios, Ethiopia. 
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Table A.4.5.  Transmission and cost results for eradication scenarios, Ethiopia (all totals discounted by 3%). 
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Figure A.4.2.  Country-level monthly incidence for 10-district simulations for Ethiopia, eradication scenarios. 
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A.5.  Tajikistan 

Tajikistan currently implements two routine opportunities for vaccination – MCV1 for infants 12 months of age with an average coverage rate of 
86%, and MCV2 for children 6 years with an average coverage of 83% – along with two supplemental immunization activities in 2004 and 2009 
targeting children 1-14 years and 1-5 years, respectively.  The current vaccine formulation is bivalent (measles-mumps). 

Tajikistan has been near elimination of measles since 2004, and incidence and mortality have been maintained at very low levels since then, 
indicating a possibility that the country may achieve elimination in the near future by continuing its current vaccination strategy. 

Tajikistan was simulated as consisting of five districts (representing all 5 districts in the country), with all districts maintaining recent MCV1 levels at 
approximately the country average of 86%.  As defined in the sections above, the transmission model yielded average mortality figures for 2000 of 
25 deaths (range: 17 – 33), which corresponds with estimated mortality provided by WHO.  Comparing model results for simulated district-level 
incidence of the period from 1990 to 2009 with reported incidence over the same period (based on country-level data from Tajikistan) results in an 
average correlation coefficient of 0.8229 (range: 0.8055 – 0.8525). 

Table A.5.1.  Vaccination assumptions and simulation outcomes for mortality reduction scenarios, Tajikistan. 

 

Data were collected in Tajikistan in April 2010 on the costs of measles vaccination for routine immunization and SIAs.  During the visit, three 
districts in the country were visited to collect data on epidemiologic and operational costs.  The three districts were Faizabad, Yavon, and Varzob.    
Information on societal costs, the cost of obtaining vaccination, was taken from published studies.  
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Table A.5.2. Assumptions for Costs of Measles Vaccination in Tajikistan 

Parameter Value (costs in US$) 

Initial Coverage 86% 

Cost per dose of routine 
immunization 

$1.68 

Added Cost per additional  
percent of coverage for 
routine immunization 

$0.62 

Cost per dose of measles 
vaccination given through SIA 

$0.75 until 90%;  
$0.15 after 90% 

Cost to Household of Obtaining 
Vaccination 

$0.72 

Cost of Treating Case of Measles $12.95 

Source:   Data Collection in Tajikistan 
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Table A.5.3.  Transmission and cost results for reduction in mortality scenarios, Tajikistan (all totals discounted by 3%). 
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Figure A.5.1.  Country-level monthly incidence for 5-district simulations for Uganda, reduction in mortality scenarios. 

Table A.5.4.  Vaccination assumptions and simulation outcomes for eradication scenarios, Tajikistan. 
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Table A.5.5.  Transmission and cost results for eradication scenarios, Tajikistan (all totals discounted by 3%). 
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Figure A.5.2.  Country-level monthly incidence for 5-district simulations for Tajikistan, eradication scenarios. 
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A.6.  Uganda 
 
Uganda currently implements a single routine opportunity for vaccination for infants 9 months of age with an average coverage rate of 68%, along 
with follow-up supplemental immunization activities every three years targeting children 9 months up to 47 months of age (though this target age 
group shows some variation in historical SIAs).  A second routine dose is not presently included in the country’s vaccination strategy, and the current 
vaccine formulation is single-antigen only. 
 
Since the catch-up campaign performed in Uganda in 2003 measles incidence has dropped off dramatically, and has remained at significantly lower 
levels than previously, indicating a high likelihood that the country will be able to achieve 90% mortality reduction goals by the target date of 2013 
by continuing its current vaccination strategy. 
 
Uganda was simulated as consisting of ten districts (aggregated from a country total of 80 districts) based on average MCV1 coverage over the 
period 2001 – 2008, with values ranging from 32% to 95%.  As defined in the sections above, the transmission model yielded average mortality 
figures for 2000 of 5,472 (range: 4,962 – 5,839), which falls within the range of estimated mortality provided by WHO.  Comparing model results for 
simulated district-level incidence over the period from 2000 to 2008 with reported incidence over the same period (based on district-level case 
reports from Uganda) results in an average correlation coefficient of 0.7693 (range: 0.7513 – 0.7970).   
 
Table A.6.1.  Vaccination assumptions and simulation outcomes for mortality reduction scenarios, Uganda. 
 

  
Data were collected in Uganda in September 2009 on the costs of measles vaccination for routine immunization and SIAs.  Four districts were visited 
in the country:  Kalangala, Lira, Mubende, and Mbarara.  Interviews were conducted with caretakers in each district on the cost of traveling to health 
facilities and waiting time.  The WHO/Kampala provided data on expenditures on three measles campaigns that took place in the country.  The cost 
of measles treatment was taken from a published study.  
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Table A.6.2. Assumptions for Costs of Measles Vaccination in Uganda 

Parameter Value (costs in US$) 

Initial Coverage 68% 

Cost per dose of routine 
immunization 

$2.35  

Added Cost per additional  
percent of coverage for 
routine immunization 

$1.24 

Cost per dose of measles 
vaccination given through SIA 

+$0.04 until 80%; $0.08 
80%+ 

Cost to Household of Obtaining 
Vaccination 

$0.58 

Cost of Treating Case of Measles $6.00 

Source:   Data Collection in Uganda; WHO/Kampala; Dayan 2004 
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Table A.6.3.  Transmission and cost results for reduction in mortality scenarios, Uganda (all totals discounted by 3%). 
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Figure A.6.1.  Country-level monthly incidence for 10-district simulations for Uganda, reduction in mortality scenarios. 
 
 
Table A.6.4.  Vaccination assumptions and simulation outcomes for eradication scenarios, Uganda. 
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Table A.6.5.  Transmission and cost results for eradication scenarios, Uganda (all totals discounted by 3%). 
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Figure A.6.2.  Country-level monthly incidence for 10-district simulations for Uganda, eradication scenarios. 
 
 


