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About myself
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• Second year Wellcome Trust PhD candidate  in Public Health Economics and Decision 
Science at the University of Sheffield, UK

• Academic background: BSc. Nursing, MSc. Health Economics and Policy, 
Certified Public Accountant

• About 15 years of working experience in public health, health economics, health financing, 
PFM, banking, clinical practice and research in 10 low- and middle-income countries (LMICs)

• Over 5 years as Health Economist/Health Financing Specialist at UNICEF

• Career Goal: Contributing to the design of HSS and health financing mechanisms that can 
lead the attainment  of UHC in LMICs.



Background: Burden of Cardiovascular diseases
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• Cardiovascular diseases (CVDs) are the leading causes
of death and disability globally, and in all WHO regions.

• The burden is higher in low- and middle-income
countries (LMICs)

Adapted from Vaduganathan et.al. (2022)

Adapted from Gouda et.al. (2019)



Background: Burden of Hypertensive Heart Disease in 2019
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Adapted from Roth et.al. (2020)



Kenya: NCD and CVD burden
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• Kenya is a lower
middle-income country
located in East Africa
with 2022 GDP per
capita of US$2099.3 [5]

• 39% of all deaths
attributed to NCDs [6]

• CVDs (stroke and
ischemic heart disease)
are the leading causes
of NCD deaths

Adapted from Kenya NCD Strategy 2021-2025



Kenya: The problem
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• There is poor access and utilisation of CVD risk factor screening and treatment, which
hinders progress towards reversing the CVD burden.

• The 2015 STEPS survey found that only 44%, 12.2% and 2.3% of adults in Kenya reported
previous screening for hypertension, diabetes and hypercholesterolemia, respectively.

• Of those with a previous diagnosis of hypertension, only 22% were on treatment, of whom
51.7% had blood pressure control.

• Inequalities exist in access to CVD prevention interventions in Kenya, with 73.3% of the
poorest quintile reporting never having blood pressure (BP) measurements compared to
38.4% in the richest quintile.

• There are significant catastrophic and impoverishing health expenditures attributed to
NCDs in Kenya despite the government’s commitment towards Universal Health
Coverage (UHC)



The PhD Project
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• This PhD project will examine the health, economic and equity impact of CVD prevention
using a multicomponent community-based hypertension and diabetes screening and
management intervention (EMPOWER HEALTH) in Kenya.

• The EMPOWER HEALTH intervention is implemented by the Ministry of Health, Kenya,
with the support of Medtronic LABS, a technology not-for-profit organization, that provides
and maintains the digital health component (SPICE digital platform).

• The intervention is implemented across 94 health facilities in 9 counties and has about 76000
enrolled patients since 2019.

• The intervention is due for scaleup to 35 additional counties as from 2024



The Intervention: EMPOWER HEALTH 
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The PhD Project: Specific Objectives
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• To evaluate the relative cost effectiveness and budget impact of
EMPOWER HEALTH intervention for CVD prevention compared to
usual care in Kenya.

• To examine the financial risk protection benefits of scaling up the
intervention in Kenya

• To investigate the equity impact of intervention scale-up in Kenya.



The PhD Project: Overview of Methods
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• Systematic review- Application of decision analytic modelling in CVD prevention in SSA and
model-based economic evaluations of community-based hypertension interventions in LMICs
(Completed)

• Conceptual modelling and developing individual patient level simulation model
(microsimulation) model to evaluate the cost effectiveness of the intervention (To start in
January 2024)

• Extended cost effectiveness analyses to assess the financial risk protection benefits of
intervention scale up

• Subgroup analyses and distributional cost effectiveness analyses to assess the equity impact of
scaleup

• Potential outcomes-DALYs averted, CVD cases averted, deaths averted, cost saved, household
out of pocket spending averted, Catastrophic health spending averted, money-metric value of
insurance provided.



The PhD Project: Modelling methods
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• The Kenya STEPs survey dataset will be used to generate a synthetic population stratified by the 10-year
CVD risks based on behavioural and metabolic CVD risk factors, with possible use of iterative
proportional fitting (IPF) for reweighting.

• The 10-year CVD profiles will be estimated using the 2019 WHO CVD Risk Equations for Eastern SSA,
with sensitivity analysis performed using Globorisk and Framingham algorithms.

• Treatment effect to be estimated as the combined effect of the intervention on blood pressure and sugar
over time.

• Causal inference methods to be used to estimate treatment effect in the counterfactual arm of the study.

• Model to be implemented in R/Python software (to be decided after conceptual modelling)

• Uncertainty to be handled through deterministic (DSA) and probabilistic sensitivity analyses (PSA) and
value of information (VOI) methods.



The PhD Project: Equity Analysis Methods
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Adapted from Verguet et.al. (2016)

• ECEA and DCEA to follow standard methodology
provided by Verguet et al and Asaria et al., respectively

• I will do ECEA to estimate the FRP benefits of different
intervention scaleup scenarios

• Yet to decide whether I will do a full DCEA, but this will
depend on the time availability-To be carried on after the
PhD

• Subgroup analyses to be done to explore impact of the
intervention on different population groups e.g. by
region, age, sex etc.

ECEA Methodology



The PhD project: Work Packages
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Economic evaluations of novel malaria vector control strategies in 
Uganda: assessment of costs, effectiveness and equity



Presentation Objectives

How can you incorporate equity into your PhD?

Why incorporate equity into your PhD?



About myself

Supervisors: 
Dr. Catherine Pitt, London School of Hygiene and Tropical Medicine
Prof. Sarah Staedke, Liverpool School of Tropical Medicine
Prof. Grant Dorsey, University of California, San Francisco 

PhD Topic: Economic evaluations of novel malaria 
vector control strategies in Uganda: assessment of 
costs, effectiveness and equity 

• Background in public health
• Based in Uganda for past 10 years working on malaria and HIV/AIDs 

clinical trials
• Fourth year health economics PhD part-time student at LSHTM
• Expected completion: 2024



Background

Screening                  
Eave Tubes 

Uganda: 13 million malaria cases per year 
(pop:48m) 

Disease burden concentrated in:
• Children & pregnant women
• Poor households
• Rural populations

PhD work embedded in two 
cluster-randomized trials:
• Uganda Housing Modification 

Study
• LLINEUP2  

Source: MOH. National Malaria Control Program - Ministry of Health | Government of Uganda [Internet]. [cited 2021 May 17]. Available from: https://www.health.go.ug/programs/national-malaria-control-program/
.



Objectives
1.To estimate the societal and provider cost of malaria illness and treatment and 

to assess the distribution of the economic burden in Uganda. 

2. To conduct a cost analysis of implementing housing modifications including 
a household willingness-to-pay analysis.

3.To conduct an economic evaluation, including cost and cost-effectiveness 
analyses, of distributing PBO LLINs, as compared to no LLINs.

4.To extend objectives 2 & 3 to conduct two equity-informative economic 
evaluations incorporating equity concerns into traditional economic analyses 

5.To use the findings from this research to generate evidence on the affordability, 
efficiency, and equity impact of malaria vector control strategies to provide 
recommendation on policy choices in Uganda.

Aim
To inform resource-allocation decisions about malaria control in Uganda and 
elsewhere in sub-Saharan Africa by generating evidence on the cost, 
efficiency, and equity of innovative vector control strategies.

Aims & Objectives

Result Chapters

CEA of next 
generation LLINs

Cost analysis of 
housing 

modification

Cost-of-illness

Concentration curves

Descriptive statistics

Process for choosing EIEE 
methods



Results Chapter 1: Cost-of-illness
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Rank of scores for household wealth

Concentration index: 0.105  
p-value: 0.017

Concentration curve 95% Confidence interval

Equality in concentration of household cost per malaria 
episode by household SES for household members with 
suspected malaria in past 2 weeks (n=614) 

• Societal cost per episode: 
• Health service costs: data from eight 

health facilities
• Household costs: cross-sectional survey 

administered in 3,500 homes
• Output to be used in future malaria CEAs

Equity 
Concentration curves and multivariate 
regression analyses

Richer households only incurred a slightly 
higher share of household malaria costs 
than poorer households



Results Chapter 2: Cost analysis of housing modification

Can small changes to people’s houses prevent malaria 
by reducing mosquito bites in rural Uganda?

Screening Eave Tubes



Results Chapter 2: Cost analysis of housing modification

$0
$20
$40
$60
$80

$100
$120
$140
$160
$180

Q1 Q2 Q3 Q4 Q5

Societal costs per modified 
home by wealth

Full Screening Eave Tubes

$ 79.40 Q5-Q1
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Equity 
Recorded number of modifications per 
home

Richer homes cost double to modify

Prioritizing low SES houses would have 
vertical equity impacts

• Cost data collected alongside trial 
• Demographic data collected via five 

household surveys 
• High upfront costs, but comparable cost 

per person-protected per year 
• $115 for full screening installation
• $50 for eave tubes installation



Results Chapter 3: CEA of next-generation LLINs

LLINs distributed to entire country 
in 2020/2021
Interrupted time series analysis to 
compare to no LLIN scenario
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Decision tree for LLINEUP2 Cost-effectiveness analysis



Objective 4: Equity-informed economic evaluation

Distributional
CEA

Equity 
Constraint 
Analysis

Extende
d CEA

Equity 
Checklists

Justice-
enhance
d  CEA

Types of EIEE
Criteria for choosing EIEE Methodology:● Data availability● Feasibility● Results Interpretability

Reason for ExclusionEIEE Methodology
Not excludedDistributional CEA (DCEA) 
Results hard to interpretEquity Constraint Analysis
Not feasible - process too complexDirect Equity Weighting Analysis

Results hard to interpret
Indirect Equity Weighting 
Analysis

Not excludedExtended CEA (ECEA) 
Data not availableJustice-enhanced CEA (JE-CEA)

Not feasible - process too complex
Algorithmic multi-criteria 
decision analysis (MCDA)

Not feasible - process too complexDeliberative MCDA
Not feasible - process too complexEquity checklists



Level of data disaggregation
Standard CEAData Input IndividualHHCommunity

Currently do not have, but potentially 
possible

Derived from MoH recordCost of intervention (costi)

By SES (SES 
indicator estimated 
from 12 mo CSS)

By geographyCollected via 12 & 24 mo. CSSIntervention coverage

By age and sex
HH-incurred costs 
by SES

By  geography

Provider cost of care collected at 8 health 
facilities.
Care seeking behavior and household 
costs collected via 12-month CSS.

Cost of uncomplicated malaria case (costu)
Cost of severe malaria case (costs)
OOP expenditure on malaria per household 
(costOOP)

TBD †By geography
Continuous incidence measure for all ages

Number uncomplicated malaria cases (caseu)

Malaria Incidence (I)

Options in Chi et al.Cost-effectiveness threshold (CET)

By age and sexBy SESBy geography
Care seeking behavior collected via 12-
month CSS.

Probability of seeking care (PCS)

By age and sex ‡By SES ‡
By geographyDerived from health facility surveillance

Probability of severe malaria (PSM)

Case fatality rate for severe malaria (CFR)
Average age of malaria death (D)

WHO Life TablesAverage life expectancy (LE)

By age and sex ‡By SES ‡
Investigator knowledge / Secondary 
sources

Average length of uncomplicated malaria episode 
(lU)
Average length of severe malaria episode (lS)

Methodology choice criteria 1: data availability

† Exploring possibility of applying care seeking or  prevalence data  by SES level distribuƟon to community level incidence measures and/or focusing on SES at the community level.
‡ VariaƟon in probability of severe malaria and average length of episode would depend on variaƟon in care seeking behavior between subgroups (ex: poor subgroup less likely to seek care resulting in longer episode length).



Key messages for why and how to incorporate equity into 
PhD

HOW

• Choose appropriate method; several different 
methodologies

• Possible to incorporate into trial economic 
evaluations

• Advocate for data collection in study 
design phase

• Capitalize on existing data collection 
resources

WHY

• Assesses who is bearing the cost and disease burden

• Identifies potential equity and efficiency trade-offs

• Provide important information for policymakers to potentially 
target funds and programs to vulnerable groups

Health Equity Impact Plane

Source: Cookson R, Griffin S, Norheim OF, Culyer AJ, Chalkidou K. Distributional Cost-Effectiveness Analysis Comes of Age. Value Heal 2021; 24: 118–20
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