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Feasibility – what it is and why it matters

Priority 
setting

Ranking and 
optimisation

Multiple 
objectives

Non-
financial 

constraints

User-
friendly 

local models

Local norms determine policy priorities as well as 
structure of health systems and institutions 

Feasibility/ acceptability or “ease of 
implementation” is an objective?

Local demand- and supply-side constraints around 
the feasibility of implementation must be 
considered

‐ Limit pace of scale-up 
‐ May incur costs for relaxing (if possible)

?



• Research question: how have health system elements (non-financial 
constraints, policy objectives) been incorporated in mathematical model-
based analyses of infectious disease control interventions?

• Databases searched on 9th May 2019: Medline, Embase, Scopus

• Inclusion criteria:
o English language 

o Topic related to human health

o Reference to a formal method of applying non-financial constraints in 
priority setting using an infectious disease control model  

o Eligible article type: 
• Infectious diseases modelling study 

• Systematic review

Systematic literature review methods



Search results
Records identified 
through database 

searching - MEDLINE, 
Embase, Scopus

(n = 2,255)
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Additional records 
identified through other 

sources
(n = 3)

Titles and abstracts screened
(n = 2,056)

Duplicates 
removed
(n = 199)

Full-text articles 
assessed for 

eligibility
(n = 113)

Full-text articles excluded, 
not meeting inclusion 

criteria
(n = 79)

Full text not available (n = 2)

Studies included 
in analysis

(n = 32)



Study settings

8 Global studies

2 Regional studies:

- South East Asia

- sub-Saharan Africa

13 Country level studies

8 facility specific studies



Study characteristics

Disease area and intervention types
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• Vast majority (n=25, 78%) are deterministic compartmental models

• Four analyses use agent-based simulations

• One influenza study compares a compartmental model to an agent-
based simulation

• One study on yaws uses a stochastic compartmental model (transmission 
rates not determined by ordinary differential equations)

• Three models are ‘static’ (force of infection does not change over time)

• 13 studies included some kind of economic analysis:
o 5 cost-effectiveness analyses (2 on HIV and 3 on TB)

o 8 cost analyses

• 5 studies set priorities by optimising under a budget constraint

Model characteristics and methods



Constraints identification and quantification

22

3
1 1

3 2

Method for identifying constraints Method for quantifying extent and impact of constraints

Assumption
56%

Expert 
opinion

3%

Primary data 
collection

16%

Secondary 
data
25%



Constrained 
estimation

• Limit effects of 
the specific 
intervention

• Limit effects 
along the 
diseases cascade

• Limit effects 
system-wide

Unconstrained 
estimation

• Include costs of 
relaxing the 
constraints

• Include estimate 
of non-financial 
resource 
requirements

Combination

• Constrained 
estimation + costs

• Constrained 
estimation + 
resources

• All of the above

How do studies consider constraints?



Example 1 – Constrained model limiting 
intervention effects

Shim (2011) 

• Objective: compare age-specific H1N1 vaccination 
allocation between a Nash (own interest) and a 
utilitarian (optimal for the population) strategy

• Method: model compartments further subdivided 
based on whether or not individuals decide to 
vaccinate. Model calculates probability of infection 
based on the decision. Expected costs of infection 
and vaccination are then calculated for vaccinated 
and refusers based on probabilities



Example 2 – Unconstrained 
estimates including costs of 
‘relaxing’

Stebnerg (2017)
• Objective: estimate impact of scaling up 

interventions to reach health-related SDGs 
as well as resource gaps under different 
health system constraints scenarios

• Methods: projections generated using 
Spectrum models for the respective disease 
areas. Gap estimated between current 
provision and universal coverage and 
country-specific programme costs multiplied 
by this gap. Costs estimated from OHT 
(WHO-CHOICE) and from the literature for 
disease/programme areas not covered. 
Progress towards 2030 targets adjusted by 
level of 'strength' of the health system



AsiaFluCap
simulator 

Source: Stein M.L., et al. (2012). Development of a resource 
modelling tool to support decision makers in pandemic influenza 
preparedness: The AsiaFluCap Simulator. BMC Public Health, 12.

Example 3 –
Unconstrained estimates 
including non-financial 
resource requirements

Krumkamp (2011);
Rudge (2012);
Adisasmito (2015)



Medium HR constraint Medium HR constraint, relaxed
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Incremental DALYs averted (thousands) 

Unconstrained
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Example 4 – Combination (effects + costs)
Bozzani (2018)



1. Transmission model-based estimation 

2. Linking models: transmission + operational

3. Linking models: transmission + system dynamics

4. Constrained optimisation (other than budget)

Approaches for implementing constraints in 
models



Attaching unit 
costs/resources 

to model 
outputs

Bozzani (2018)

Source: Sumner T., et al. (2019). Estimating the impact of tuberculosis case detection in constrained health systems: An example of case-finding in 
South Africa. Am J Epidemiol, 188(6):1155-1164 



Linking transmission 
and operational 

models

Lin (2011) and 
Langley (2014)

• Objective: use operational modelling to assess impact of new TB 
diagnostics on health system costs, infrastructure, patient access 
and outcomes 

• Methods: operational model used to parametrise a transmission 
model, limiting intervention effects based on HR availability, 
diagnostic pathway bottleneck and affordability



Linking transmission 
and system dynamics 

models

Martin (2015a and 2015b)

• Objective: assess how changes in HIV testing and care law 
impact epidemic outcomes and resource needs at different 
levels (low, high and perfect) and timings of implementation

• Methods: system dynamics model integrating stock and flow 
diagrams of HIV testing and care and of the HIV testing law 
structure. Transmission rates determined based on ‘HIV stage’ 
stock, which determines CD4 count 



Source: Martin 2015b



Optimising under 
(non-budget) 

constraint

Martin (2011)

• Objective: assess how 
constraints (max annual 
budget) and policy objectives 
(minimise prevalence and 
health utility losses) affect 
optimal timing and scale-up, 
and the subsequent costs 
and impact of an antiviral 
treatment intervention 
among IDUs

• Methods: constrained 
optimisation scenarios 
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