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‘Scientific’ and decision-support modelling

Scientific Decision-driven

Starting point What can we find out about X? What should be done about X?

eg values of transmission parameters eg should we change the EPI schedule?

Tasks Fit model/predict/learn/revise + explore policy options and scenarios

Inputs Scientific evidence Scientific evidence 

Assumptions/hypotheses + estimates, preferences/values, consensus, 

attitudes to risk

Output Understanding of causal chains + pros and cons of options for different outcomes

Inconsistencies in the data Robustness of choices to scenarios/preferences

Plausibility of hypotheses

Important gaps in knowledge Important gaps in knowledge

• In DS modelling,  uncertainty may arise not just from imprecision of observable data, but from the 

effects of events yet to come, including decisions by other ‘players’. 

• Exploring the implications of different scenarios or ‘futures’ is thus an important part of it. 



Prototype DS model for exploring alternative schedules

Excel:  familiar interface
users can examine formulae and trace cause-effect links
relatively simple to develop and amend

Graphics:  users can ‘see’ the data used, and the impact of scenarios on intermediate variables
eg coverage

Simplified: model outcome is not lives or cases prevented; it is cases in a pre-vaccine cohort
who would have had 1, 2, 3 and 4 doses of vaccine under a given schedule.
Ie any assumptions about vaccine effectiveness or herd immunity are outside the model.



Country Bangladesh BGD Diseases Impact on Year Schedules decision support model_v6.xlsm
5 2 3

Numbers of cases aged < 5y at risk from GDB studies Age distribution by disease, from the literature Age-specific vaccine coverage: most recent survey

duration in years

Burden SEAR 1st dose 5
Population 5 2nd dose 5    

Pert 197,733                 3rd dose 5
Hib 197,733                 Booster 5
IPD 205,196                 

Rota 193,134                 
 #N/A
 #N/A

Age distributions and adjustments
given target coverage include target final(36m) timeliness

Default Adjusted with age 
(wks)

at 36m this dose? age (wks) coverage of coverage

1st dose DTP1 6 97.3% yes 6 as DTP1 as DTP1 1 1
2nd dose DTP2 10 94.9% yes 10 as DTP2 as DTP2 2 2

Pert location? 0.0% 500.0 1.578 1.578 2 3rd dose DTP3 14 92.0% yes 14 as DTP3 as DTP3 3 3
shape? 0.0% 500 79.09 79.09 Booster MCV1 38 88.8% yes 39 as MCV as MCV 4 4

500
Hib location? 0.0% 500.0 5.00 5.00 3

shape? 0.0% 500.0 6.00 6.00
500

IPD location? 0.0% 500.0 1.56 1.56 4
shape? 0.0% 500.0 37.18 37.18

500
Rota location? 0.0% 500.0 4.35 4.35 5

shape? 0.0% 500.0 11.03 11.03
500 No data

 location? 0.0% 500.0 #N/A #N/A #N/A
shape? 0.0% 500.0 #N/A #N/A

500 No data
 location? 0.0% 500.0 #N/A #N/A #N/A

shape? 0.0% 500.0 #N/A #N/A
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COBERTURA  TOTAL ANTIOQUIA = 93.17%

Coberturas Alto Riesgo (79.9% a 50%)

Coberturas Bajo Riesgo (94.9% a 80%)

Coberturas Críticas (49.9% o menos)

Coberturas Útiles  (95% o más)
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Ghana - MCV1

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Estimate 85 95 86 93 93 91 88 89 92 89 89 95

Estimate GoC • • • • • • • • • • • •
O�cial 85 95 86 93 93 91 88 89 92 89 89 95

Administrative 85 95 92 94 92 92 93 89 93 94 95 95

Survey NA 90 NA NA 94 94 90 89 NA NA NA NA

The WHO and UNICEF estimates of national immunization coverage (wuenic) are based on data and information
that are of varying, and, in some instances, unknown quality. Beginning with the 2011 revision we describe
the grade of confidence (GoC) we have in these estimates. As there is no underlying probability model upon
which the estimates are based, we are unable to present classical measures of uncertainty, e.g., confidence
intervals. Moreover, we have chosen not to make subjective estimates of plausibility/certainty ranges around
the coverage. The GoC reflects the degree of empirical support upon which the estimates are based. It is
not a judgment of the quality of data reported by national authorities.

••• Estimate is supported by reported data [R+], coverage recalculated with an independent denominator

from the World Population Prospects: 2017 revision from the UN Population Division (D+), and at

least one supporting survey within 2 years [S+]. While well supported, the estimate still carries a risk

of being wrong.

•• Estimate is supported by at least one data source; [R+], [S+], or [D+]; and no data source, [R-], [D-], or

[S-], challenges the estimate.

• There are no directly supporting data; or data from at least one source; [R-], [D-], [S-]; challenge the estimate.

In all cases these estimates should be used with caution and should be assessed in light
of the objective for which they are being used.

Description:

2017: Estimate based on coverage reported by national government. WHO and UNICEF are
aware of the 2017 EPI coverage survey and await the report. Estimate challenged by: D-

2016: Estimate based on coverage reported by national government. O�cial estimate are based
on 2017 EPI coverage survey results. Estimate challenged by: D-

2015: Estimate based on coverage reported by national government. Reported o�cial govern-
ment coverage level based on results of 2014 DHS. Estimate challenged by: D-

2014: Estimate based on coverage reported by national government. Estimate challenged by: D-
2013: Estimate based on coverage reported by national government supported by survey. Sur-

vey evidence of 89 percent based on 1 survey(s). Measles rubella vaccine introduced in
September 2013. Estimate challenged by: D-

2012: Estimate based on coverage reported by national government supported by survey. Survey
evidence of 90 percent based on 1 survey(s). Estimate challenged by: D-

2011: Estimate based on coverage reported by national government supported by survey. Survey
evidence of 94 percent based on 1 survey(s). Estimate challenged by: D-

2010: Estimate based on coverage reported by national government supported by survey. Survey
evidence of 94 percent based on 1 survey(s). Estimate challenged by: D-

2009: Estimate based on coverage reported by national government. Estimate challenged by: D-
2008: Estimate based on coverage reported by national government. Estimate challenged by: D-
2007: Estimate based on coverage reported by national government supported by survey. Survey

evidence of 90 percent based on 1 survey(s). Estimate challenged by: D-
2006: Estimate based on coverage reported by national government. Estimate challenged by: D-

July 7, 2018; page 7 WHO and UNICEF estimates of national immunization coverage - next revision available July 15, 2019 data received as of July 4, 2018
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