
Implementation Cascades & Optimization

Review of Day 2
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Reflections

Review questions

Plan for the Day
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Program interactions and 
service modalities

(C9 extension)
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Revisiting the example from Day 1

Undiagnosed, Diagnosed, Treated

6000

3600

1800

6000

4600

2050

All people
with

condition

Aware of
status

Currently
treated

Unit
cost

Spend
(000’s)

Covered Impact

Pharmacy
test

$5 $50 10,000 • 10,000 tested, 500 
diagnosed (5%)

• 20% start treatment
(100)

Clinic test $20 $100 5,000 • 5,000 tested, 200 
diagnosed (4%)

• 90% start treatment
(180)

Outreach $15 $30 2,000 • 2,000 tested, 300 
diagnosed (15%)

• 70% start treatment
(210)

Adherence $25 $20 800 • 5% loss-to-follow-up vs 
20% among those not 
covered (240)

3 programs targeting the same parameter – and we just added the number of 
people. What if the same person was tested twice?



Modality synergies
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• More generally, program outcomes are for each 
program individually

• If there are multiple entries on the same row, which 
one gets used?



• [Audience participation]

• Modalities can target or cover people in 
different, sometimes overlapping ways.

• Can you describe the 3 patterns of 
interactions?
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Interactions between Service Modalities



[$0, $1, …, $N] -> [C0, C1, …, CN] ($ maps to coverage)

Entire target population

Coverage reached 
by program X for $X

workplace

mobile 

medical

Service Modalities’ Mapping to Coverage



Option 1: additive 

Coverage reached 
by program X for $X

Entire target population

workplace

mobile 

medical

Service Modalities with additive Interactions



Service Modalities with additive Interactions

▪ Testing rate for people not covered by any of these programs: 30%

▪ Proportion covered by workplace programs: 

Program Workplace 
programs

Mobile 
units

Medical 
facilities

Proportion covered 30% 40% 20%

Average testing rate for people 
reached by this program only

90% 85% 80%

Change in testing rate 
attributable to this program

60% 55% 50%

Testing rate
= 30% +30%*60% +40%*55%+20%*50%
= 80%



Option 2: nested

Coverage reached 
by program X for $X

Entire target population

Service Modalities with nested Interactions

workplace

mobile 

medical



Service Modalities with nested Interactions

▪ Testing rate for people not covered by any of these programs: 30%

▪ Proportion covered by workplace programs: 

Program Workplace 
programs

Mobile 
units

Medical 
facilities

Proportion covered 30% 40% 20%

Average testing rate for people 
reached by this program only

90% 85% 80%

Change in testing rate 
attributable to this program

60% 55% 50%

Testing rate
=  30% + 20%*max(60%,55%,50%) + (30%-

20%)*max(55%,60%) + (40%-30%)*55% 
= 53.5%



Option 3: random (default)

Coverage reached 
by program X for $X

program 1

program 2

program 3

Entire target population

Service modalities with random interactions



Service Modalities with random Interactions

▪ Testing rate for people not covered by any of these programs: 30%

▪ Proportion covered by workplace programs: 

Program Workplace 
programs

Mobile 
units

Medical 
facilities

Proportion covered 30% 40% 20%

Average testing rate for people 
reached by this program only

90% 85% 80%

Change in testing rate 
attributable to this program

60% 55% 50%

Testing rate
= 30% + 30%*(1-40%)*60% + 40%*(1-

30%)*55% + 30%*40%* max(60%,55%)
= 63.4%



Interactions between Modalities can be calculated 

program 1

program 2

program 3

People not covered by any program have outcome, A0

Outcome if 
covered by

A1

A2

A3 A1
A2

A3

Max(A2,A3)Max(A1,A3)

Max(A1,A2)

Max(A1,A2,A3)• There quickly 
become very many 
possibilities (e.g. 16 
combinations for 4 
programs)

• All automatically 
calculated by the CAT



Creating scenarios in the cascade 
analysis tool

(C11)
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Takeaways from this Session

1. An introduction to creating scenarios within the cascade 
analysis tool

2. How to interpret and communicate the outputs of a scenario 
analysis
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Different allocations lead to different cascades
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All people with
condition

Aware of status Currently treated

Now

Baseline

Scale up phamarcy testing

Scale up clinic testing

Scale up oureach

Scale up adherence



Scenario analysis in the cascade analysis tool

• Explore the impacts of past spending

• Compare the impact of theoretical changes to the 
epidemic

• Compare the impact of different program assumptions

• Compare different model assumptions

• Specify spending or coverage amounts for each 
program within the scenario (compared to baseline 
”business as usual”

Results can be used to inform policy analyses



Running scenarios in the cascade analysis tool

• You will need:
 A project populated with data on disease burden and 

interventions

 Counterfactual: 
 what do I want to vary?

 Timelines: 
 what are the timelines for the comparison?
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Live demo

1. Ensure that you have one of the demo projects
loaded to your account

2. Go to ‘Scenarios’

3. Click ‘Edit’ on the scenario ‘Doubled budget’
• Give the scenario a name

• Choose a parameter set

• Set the start year

4. Click ‘Save scenario’

5. Click ‘Run scenarios’ and view the results

20



GROUP WORK P11

Aims:

• Create simple scenarios in the cascade analysis tool

• Interpret the model results

Skip Q1

Groups:

• Group 1- Diabetes

• Group 2 - HIV treatment

• Group 3 - Tuberculosis

• Group 4 – Hypertension

45 min
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Optimizing cascade outcomes using 
the Cascade Analysis Tool

(C12)
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Takeaways from this Session

1. An introduction to the concept of an optimal cascade

2. An understanding of how the cascade is optimized within the 
cascade analysis tool

3. How to interpret and communicate the outputs of an 
optimization analysis
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Different allocations lead to different cascades
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What is the ‘optimal’ cascade?

25

Do we want to… 
• maximize height of last bar?
• maximize the height of 

another bar?
• maximize conversion rates?
• maximize equity across pops?



What is the ‘optimal’ cascade?
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What might happen if you tried to maximize the final cascade stage?



What is the optimal cascade?
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[AUDIENCE PARTICIPATION]

• In which situations might each of these different objectives 
make sense?

• Are there other definitions of ‘optimal’ that might make sense 
for a cascade?



Optimizing resource allocation: what does it mean?

• Optimal allocation redistributes budgets to the most 
efficient, targeted programs



Optimizing resource allocation: what does it do?

• Optimal allocation redistributes budget to the most 
cost-effective combination of programs

Program 1 Program 2 Program n

Most recent allocation

Year

U
n

tr
e

a
te

d
 p

e
o

p
le

Program 1 Program 2 Program n

Optimal allocation

Year

U
n

tr
e

a
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d
 p

e
o

p
le



Example in TB resource allocations

 An example of 
recommendations for optimal 
allocation:
 Increase annual funding to 

strengthen mass screening 
at primary health centers
and invest in targeted mass 
screening in high risk areas 

 Prioritize investment in 
linkage of diagnosed cases 
to treatment programs, in 
order to minimize pre-
treatment losses



Optimization: consider just two dimensions

Number untreated

Funding to

modality 2

Funding to 

modality 1

An efficient Adaptive Stochastic Descent algorithm is applied

Kerr et al 2018

Want this as low as possible!



Optimizing the cascade in the cascade analysis tool

• You will need:
 A project populated with data on disease burden and 

interventions

 Objectives: 
 what do I want to achieve?

 Constraints: 
 what logistical/ethical/programmatic/other constraints are there?

 Timelines: 
 when do I want to achieve the targets?
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Live demo

1. Ensure that you have one of the demo projects
loaded to your account

2. Go to ‘Optimizations’

3. Click ‘Edit’
• Give the optimization a name

• Choose a parameter set

• Set the start and end years

• Select an objective

• Review the constraints

4. Click ‘Save optimization’

5. Click ‘Run’ and view the results

33



GROUP WORK P12

Aims:

• Run an optimization analysis

• Interpret the results

Groups:

• Group 1 – Focus on maximizing successful outcome

• Group 2 – Focus on maximizing conversion rates

• Group 3 – Focus on maximizing screening

• Group 4 – Focus on minimizing loss to follow-up

Report back with flipchart or slides

34



Interpreting Analysis Findings and Extracting Key 
Messages and Recommendations

(C13)



Takeaways from this Session
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• How to review and interpret these within the scope/ limitations of 
the analysis

• How to extract key findings and lessons from the analysis

• An understanding of how to document and report findings 

• How to package for policy makers



Review Model Outputs and other Results obtained 

1. What findings - review, from the descriptive to the analytical/modelling 
outputs – sometimes a large amount of different types of results

• Simple descriptive findings might be as valuable as model outputs

• Order findings by research question/objective – most important results?

• Useful “by-products” - assessment of guidelines, benchmarking, unit costs…

2. Do findings hold up - review and consider them carefully 

• Plausibility - Do they make epidemiological sense? Match understanding of 
what interventions work and their effects? Concur with any findings from 
comparable studies or real-world experiences? 

• Are any results sensitive for dissemination? E.g. potentially undermining an 
important program, or clash with political reality? 

3. Are findings supported by solid data? 

• Disclaimers need?  
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Example: Assessment of Guidelines



Example: Benchmarking Policy Environment 

Source: WHO 2017 NCD Progress Monitor

Countries with similar 
GNI per capita 

(ATLAS method; <20% 
difference)



Example: Benchmarking Burden of Disease

Data sources: World Development Indicators (Atlas method; <20% difference in GNI per 
capita using Years of Life Lost (YLL) metric in current US$, 2016); Institute for Health 
Metrics and Evaluation. Global Burden of Disease, 2015. 
https://vizhub.healthdata.org/gbd-compare/ Accessed 8 Nov, 2017



Priority Findings

1. Findings which directly answer the study questions
• Answers

2. Findings which support change, reform, innovation
• Action

3. Findings which resonate with general policy environment and 
wider ongoing processes (decentralization, cost-sharing, 
integration, PHC reform, etc.)
• Traction

4. Findings in line with best practice evidence (DCP3, systematic 
reviews, etc.) 
• Compatibility

5. Findings which represent important new insights
• Novelty
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“Important new Insights”: Some Journals do this well

BMJ (Barry et al. 2017, 356:i6538)

J Manag Care Spec Pharm. 2016;22(5):493-515



Understanding the Outputs/Results

1. Consider the limitations

• Data gaps and assumptions?

• Simplifications? 

• Covering up important heterogeneities?

• Effects of time horizons?

2. What might drive the results?

• Can a simple deterministic sensitivity analysis be done (scenario type)?

3. Capturing current?

• Do the results describe the current situation, or draw on past data – how might 
it affect conclusions

• Is there a need for re-analysis, maybe because policy has moved on, or new 
data has come out?

4. Representativeness

• For a setting, a population, an area
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Remaining and Emerging Questions?

Consider important unanswered 
questions

• Reasons why?

• Consequences for what we 
recommend

Emerging new questions?

• Propositions on how to address 
them
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Documentation and Reporting 

Important: Express the uncertainty of modelled estimates

• Describe model-related and data related limitations 

Follow a clear sequence
 Description of outputs (Results section)

 Interpretation and contextualisation of these findings (Discussion)

 Drawing policy-relevant lessons on how HIIV response can be improved 
(Recommendations)

Lack of clarity minimises the usefulness of the results 

• For policy-makers in deciding which allocative changes to make

• For implementers to change practice

45



Report: Remind the Bigger Policy Context…. global



…. and national strategy/operational plan



Report: Provide Rationale …. global



Providing Rationale for Cascades useful



Report: Visuals to Summarise Data



Report: Implications and Recommendations

• Implications are what could happen 

• Recommendations are what should happen 

• Both flow from conclusions 

• Both must be supported by evidence and context-relevant 

Implications:  If…then…

• Describe what may be the 
consequences 

• Useful when advice not 
requested 

• Softer approach but still can 
be persuasive 

Recommendations: Call to action

• Describe clearly what should 
happen next 

• State as precise steps 

• Ensure they are actionable and 
feasible 

• Structure



Report: Relate Recommendations to the System

RURAL HEALTH SYSTEM

URBAN HEALTH SYSTEM



Report: Organise Recommendations



Writing to reach Policy-Makers: Pointers

• How knowledgeable are they about the topic? 

• How open are they to the message? 

• What are their interests, questions, concerns?

 Describe the urgency of the situation 

 Speak in terms of benefits and advantages

 Use economic, productivity, human development arguments

 Place in current policy and planning context

 Structure, brevity, readability



Getting Change in Resource Allocation and Programming

… the raison d’etre of the analysis

• Work closely with local champions, use existing TWG/Steering 
Committee 

• Ensure report provides basis for change (allocations, coverage levels, 
etc.)

• Conduct study at the right time – also making use of procurement 
cycles, medium term expenditure budgeting etc.

• Identify low hanging fruit – changes that can swiftly be implemented

• Develop action plan with defined timelines and responsibilities

• Make recommendations within the reality of budgets and funding 
priorities

• Realize that change will be incremental
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Policy Briefs

1. Start by painting a general picture, move from general to specific

2. Focus on a single topic with 3-5 key messages 

3. Define your purpose 

4. Identify salient points that support the aim 

5. Distil points to essential info, avoid too much jargon and statistics

6. Use presentation methods (side bars, call-outs,….) 

“I have made this letter longer only because I have not had the time to 
make it shorter” Blaise Pascal, French philosopher, 1623 -1662

“I try to leave out the parts that people skip” Elmore Leonard, American 
novelist, 1925-2013



Scope of Work for an Analysis
(C14)
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Takeaways from this Session

1. How to present a possible Scope of Work for an 
Implementation Cascade Analysis

2. An understanding of the key issues to specify in the scope, in 
particular concerning the analytical framework and timeline 
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Why a Scope of Work?

1. The Scope of Work (SOW) is an agreement document in 
which the analysis to be performed is described

2. It should be specific and detailed, so that: 
• The study team has clear guidance
• The stakeholders are clear on what to expect from the 

analysis are well managed

3. The SOW should contain any deliverables and end 
products that are expected to be provided by the study 
team

4. The SOW should also contain a time line for all 
deliverables, and outline roles and responsibilities 
within the study team and other parties involved in 
supporting or overseeing roles
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Elements of a Scope of Work (Table of Contents)

Acronyms/definitions – as needed for a reader unfamiliar with 
activity

I. Background (or Problem Statement) - brief description of 
the Program/Service and its challenges and opportunities; 
relevant strategies, program objectives, operational plans, 
targets or key performance indicators should be mentioned. 
Include readily available budget or expenditure information 

II. Rationale - why this analysis is proposed

III. Objectives – analysis questions to be answered 

IV. Specifications for the analysis – next slide

V. Deliverables – detailed description of expected outputs 

VI. Implementation and Coordination – roles and 
responsibilities in the conduct of the analysis, and any 
coordination mechanisms

VII. Timeline – list milestones and deliverables from start to end of 
the analysis
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Specifications for the Analysis (“Analysis Framework”)

• Time horizons (reference year, etc.)

• Sub-populations

• Cascade stages

• Interventions (incl. Modalities)
• Target groups of each intervention
• Detailed characterization of each intervention
• Cascade stage(s) affected by each intervention
• Baseline coverage in target populations (if known)
• Effectiveness of each intervention
• Cost (unit or marginal) of each intervention

• Definition of Scenarios/optimisations 

• Constraints applied in modelling

• Model constants, parameters, assumptions (e.g for base case)

• Critical data gaps and strategies to fill them
• Additional data collection
• Secondary data analysis, etc.
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Tips for a realistic Timeline

Sequence work to occur in parallel

Allow sufficient time for study preparations and implementation:

• Initial engagement on need for analysis (written request? 
rapid literature review?)

• SOW development

• Agreement on SOW (additional analysis questions?)

• Constitution of study team (focal points? contracting?)

• Data access/permissions (secondary data analysis?)

• Data matrix, costing tool and costing activities

• Data entry and validation of inputs

• Review of preliminary results, revision

Allow for full review and QA of deliverables

Include Dissemination of findings in timeline
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GROUP WORK P13

Aims:

• Planning, defining analytical framework, team roles

• Analysis from start to finish

Groups:

• Group 1- Diabetes

• Group 2 - HIV treatment

• Group 3 - Tuberculosis

• Group 4 – Hypertension
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EXAMPLE: Objectives of a Modeling Analysis

The study aims to answer the following questions:

1. What are the major breakpoints in the continuum of 
hypertension care for adult men and women in COUNTRYX?

2. How much is spent on hypertension screening, care & 
treatment in 2018?

3. *What is the optimal allocation of funds to maximise the 
number of hypertensives with controlled BP? What impact on 
hypertension control in males/females can be achieved?
• With 2018 funding levels
• With 125% of the 2018 funding

4. *What is the minimum amount of funding required to improve 
treatment outcomes by 20% (under optimal allocation)

5. &What is the expected impact on BP control if specific 
interventions for treatment adherence support could be 
introduced at clinics and with CHWs (2018 budget) 
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* Optimisation,  & Scenarios



EXAMPLE: Deliverables

Deliverable Details Timing

Full technical report At least 15 pages with 
detailed annexes on all 
model assumptions

Policy brief 2-4 pages with key 
findings and selected 
visuals

2 weeks after final report 
available

Powerpoint Comprehensive slide 
deck

Same
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