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Introduction 

Assessment of the efficacy and effectiveness of an intervention is termed ‘impact 

evaluation’ in development economics and it assesses the impact in terms of 

intended and unintended health, social, and economic outcomes. Epidemiology and 

Development Economics share a research interest in investigating and measuring 

the impact of interventions in international development.  

When seeking to answer similar evaluation questions in global health and 

international development, Developmental Economists and Epidemiologists use 

different analytical tools to measure impact of the same practice and policy relevant 

interventions. In some cases, the same tools are used in different ways. In other 

instances, the same tools are used but are described using different terminology.  

Thus, policy makers all too often get incomplete information to make policy 

decisions, when they need a synthesis of the totality of the evidence of adequate 

quality – both epidemiology and development economics each have thousands of 

adequate quality studies which are being wasted if the policies are only based on 

one discipline. Some argue that evaluations by epidemiologists and economists 

differ in approach and therefore are not strictly comparable. However, this often 

results in readers and decision makers being confused and unable to reconcile the 

differences between evaluations from the two disciplines.    

In 2016 Spiegelman suggested that the distinctions between epidemiology and 

economics that have been made confound the underlying common ground 

(Spiegelman, 2016). We believe the same is true for the more focussed field of 

efficacy/effectiveness/impact studies of Low- and middle-Income Countries (LMIC) 



 

 

interventions on which this paper focuses given the interest in international 

development research shared by the two disciplines.  

Here we take six substantive issues where there are commonly understood concepts 

but language differs to a greater or lesser degree. This leads to an avoidable failure 

to produce truly comprehensive and high-quality syntheses of the totality of the 

evidence.  

 

 

Methodology 

The work for this paper was undertaken in three stages.  First, we examined two 

works on differences in the evaluation practices between the disciplines: the 

proceedings from a workshop on the gaps between the research methods of Impact 

Evaluation in Economics and Epidemiology, and a paper written by economists and 

epidemiologists based at the London School of Hygiene and Tropical Medicine 

(Powell-Jackson et al., 2018) on the practice of randomized trials by the two 

disciplines.  

 

In the second stage we reviewed paired papers (one economic and one 

epidemiological) that evaluated similar public health interventions. We identified 

examples of primary studies (one economic and one epidemiological) that either 

evaluated similar health interventions, and/or discussed similar methodology issues.  

We then used these examples in the third stage in a workshop held in November 

2017 at the Centre of Excellence in Impact Evaluation and Learning with economists 



 

 

and epidemiologists experienced in undertaking evaluation research1. The aim of the 

workshop was to discuss different methods and approaches in evaluation practice 

and to  suggest how these differences could inspire future opportunities for 

interdisciplinary work. The studies were identified from the Cochrane Library review 

of each topic and matched based on the research question – the topics were: (1) 

effect of incentives on take up and use of bed nets, (2) impact of WASH (Water, 

Sanitation and Hygiene) interventions on diarrhoea, (3) anti-retroviral treatment 

(ART) for HIV, (4) conditional cash transfers (CCT) as monetary incentives given in 

return for fulfilling specific behavioural conditions, 5) Effectiveness of deworming of 

children. To be classified as epidemiological papers, the research had to be 

published in a medical or epidemiological journal. For economics papers, its authors 

had to be affiliated to an economics department and/or the paper had to be 

published in an economics journal.  

Table A1 summarises the studies selected from each discipline which we use to 

illustrate examples of the issues discussed in this paper. 

 

Comparing Economic and Epidemiological Approaches to Impact Evaluation 

We recognise that a great deal of heterogeneity exists within the disciplines of 

economics and epidemiology and, therefore, this paper focuses on a specific 

category of each discipline. For economics, the focus chosen was development 

 
1 Participants in the CEDIL workshop: Orazio Attanasio (Yale University), Mike Clarke (Queen’s University 

Belfast), Teresa Ejer (World Health Organization), Josephine Exley, Richard Hayes, and Tim Powell Jackson (all 

at the London School of Hygiene & Tropical Medicine), Peter Tugwell (University of Ottawa), Hugh 

Waddington (international Initiative for Impact Evaluation), Vivian Welch, and Howard White (both at 

Campbell Collaboration) and Marcella Vigneri (Centre of Excellence in Impact Evaluation and Learning, 

London School of Hygiene & Tropical Medicine). 

 



 

 

economics applied to measuring the impact of socio-economic interventions. For 

epidemiology, the focus chosen was the effectiveness of interventions relevant to 

practice and policy in low- and middle-income countries. 

The workshop identified six areas of difference: (1) definition of the research 

question, and outcome measures of impact; 2) use of theory to underpin empirical 

models used in the evaluation; (3) study design; (4) publication of protocols and pre-

specified outcomes; (5) generalisability and transferability of findings from an 

individual case study; and (6) replicability. We discuss each area below, with a 

reminder that any differences suggested are not intended to claim universal truths or 

to generalise across the spectrum. Counter examples no doubt exist but we believe 

the issues highlighted will resonate with readers and support constructive thinking in 

building interdisciplinary methods to generate stronger evidence from impact 

evaluation research. 

 

1.Research questions and outcomes measures 

The first difference identified between evaluations in economics and epidemiology is 

in the type of research question that each discipline seeks to answer. Impact 

evaluations in economics set out from an observable and recognised problem on the 

ground and typically use theoretical models of human behaviour to explain behaviour 

and phrase their research questions accordingly.  Epidemiologists rarely use models 

or theory and take a pragmatic approach, focussing directly on measures that 

capture what happens when a certain intervention is implemented. These 

approaches are reflected not just in how research questions are framed in each 

discipline’s impact evaluations (and in the type of outcome variables used to 



 

 

measure impact), but also in the context and supporting information that is provided 

to justify the need to answer these questions. To illustrate this point, we looked at 

two studies that examined the impact of WASH interventions on diarrhoea-related 

outcomes among younger siblings of school-going children.  

The clinical epidemiology  paper by Dreibelbis et al. (2014) assessed the health and 

educational impacts of two WASH improvement interventions carried out in schools 

in Kenya on the prevalence of diarrhoea (Dreibelbis et al., 2014). The outcome 

indicator selected to measure impact was a 1-week prevalence rate of diarrhoea 

episodes among children of school age, measured from a sample of individuals who 

were interviewed twice in 26 months. The body of the paper focuses on explaining 

the study design and the methods adopted for the trial, while the section on results 

explains in detail different statistics for the odds of diarrhoea associated with the 

survey population in different arms of the trial. 

The economic paper by Duflo et al. (2015) evaluated a village-level intervention 

promoting the adoption of household latrines and bathing facilities, a community 

water tank, and a distribution system that supplies piped water to household taps 

(Duflo et al., 2015). The authors detail the typical sequence of events for 

implementing the intervention, explaining in detail the procedures adopted by 

extension workers, the expected responses of village leaders, and a costing exercise 

to show the financial requirements for households constructing latrines and bathing 

facilities. The paper provides a large amount of detailed explanation of the economic 

study design, the sampling and evaluative method procedures, which takes the 

reader through the rationale for why and how the intervention is expected to change 

the behaviour of the targeted households. 



 

 

The different framing of the research questions across disciplines is also mirrored in 

the type and number of outcome variables measured. For example, economic 

studies often tend to analyse several measures of impact that are correlated with 

potential externalities of the project, as well as unintended (positive and negative) 

effects that result from the intervention. In clinical epidemiology trials, for example, 

papers typically report a single primary outcome (complemented by power 

calculation to determine the optimal sample size calculation), which is investigated 

and gets most emphasis, and some secondary measures of impact, which may also 

be discussed and published in separate papers. 

 

2. Using Theory to Underpin the Evaluation Problem  

In economics, theory plays an important role to ensure rigorous identification of the 

causal pathway to impact by looking at the most plausible models of human 

behaviour and deriving from this a set of testable assumptions. Theory is used to 

provide a rationale for the analysis, interpret the experimental results of an 

evaluation, and expand the usefulness of the experiment. Economists also use 

theory to generalise beyond the experiment, for example by making predictions 

about the effect of a future change in the design of a policy. External validity is the 

term used by Economists in impact evaluation research to refer to the transportability 

of causal relationships across setting. Causal effects are often presented in 

economic models as sets of equations, which may include non-linear relationships, 

lags and feedback loops (known as simultaneity). Although the practice of grounding 

research in theory is not universal among economists, using theory to inform the 

design of a study is generally considered the gold standard; it guides empirical 



 

 

testing of research hypotheses and it strengthens the analysis underlying impact 

evaluations. Papers in economic journals will usually have a section titled ‘The 

Model’ which outlines the theory being tested. In the language of Economics, the 

model provides the assumptions underlying the data analysis. One example of this in 

Economics is an evaluation of the PROGRESA Conditional Cash Transfer (CCT) 

programme (Attanasio et al., 2012).  The intent of this paper is to estimate a 

structural model of education choices using data from the PROGRESA randomised 

experiment, and to use the model to simulate the effect of changes to some of the 

parameters of the programme (the use of monetary incentives) to incentivise school 

enrolment. In this case, the use of experimental variation in the data allows 

estimation of a structural model that offers a conceptual framework for a richer policy 

analysis, and a better understanding of the mechanisms driving the effects. 

In epidemiology, while structural equation modelling is commonly used for complex 

interventions, the common practice is to use visual logic models (also called causal 

chain or analytic frameworks) to show how the intervention leads to outcomes that 

occur under different scenarios without making explicit assumptions about individual 

behaviour and social interactions. Figure 1, for example, provides a simplified 

version –carrying out the intervention brings about behaviour change, which in turn 

leads to better health.  

 

Figure 1: Logic Model /Causal Chain /Analytic framework 

Intervention 
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Applying this to the same issue of CCT, epidemiologists used this logic model to 

examine the impact of Bolsa Alimentação, a national health related CCT programme 

in Brazil on growth among children of beneficiary households (Morris et al., 2004). 

The paper opens by explaining how poverty-related factors such as lack of access to 

nutritionally rich diets, inadequate infant feeding practices, and repeated illness, are 

contributing factors to stunting. Therefore, based on the assumption that children 

from poorer families would benefit from significant improvements in living conditions, 

for example through food supplements, the authors test the hypothesis that offering 

direct transfers of money to very poor families through the programme (‘intervention’ 

in figure 1) leads to an improvement in the children’s growth (‘better health’ in figure 

1) as a result of behaviour change brought about by improving living standards. In 

this example, logic is used to explain the order of causation that follows from 

introducing a specific incentive that is expected to change behaviour.  

There are a few epidemiology examples where theory is developed and used to test 

the assumptions behind behavioural interventions such as hand washing practices in 

a similar way to in economics (Eccles et al., 2005).  An example of this is the study 

by Dawood et al of modelling of estimates of  global mortality associated with 

pandemic influenza A H1N1 virus circulation. This translates to looking at 

transmission mechanisms capturing the dynamic nature and spread of diseases and 

to incorporating positive and negative feedback characteristics of infectious 

processes (Dawood et al., 2012). 

 



 

 

3. Study Designs 

Evaluation studies conducted by economists frequently use quasi-experimental 

methods, although randomised trials have become accepted as the golden standard 

(R. Khandker, Gayatri B., & Hussain A., 2010). Methods used in economic studies 

such as instrumental variable models (IV), local average treatment effect (LATE) 

models, regression discontinuity design (RDD) are now starting to be considered by 

epidemiologists (Bor et al 2014, Bärnighausen et al 2017). Interrupted-time series 

designs and cohort studies, which are used by epidemiologists, are practically 

absent in evaluations conducted by economists.  

Economists and epidemiologists employ different methods to address selection bias. 

In randomised trials, epidemiologists will often focus on an intention-to-treat analyses 

(where those allocated to the intervention and control groups are compared 

regardless of whether they received their allocated intervention) but will sometimes 

use either a per-protocol analysis (where those who adhere to the allocated 

intervention are compared to those in the control group who do not receive it), or an 

“as treated” analysis (where those who adhere to the intervention are compared to 

those who do not adhere to it), in order to identify the impact of an intervention on 

those who actually receive it. In observational studies, which are more often used by 

Economists than by Epidemiologists, the problem of selection bias concerns more 

generally the ability to identify a suitable counterfactual. The strategy used to 

address the problem involves choosing among a variety of matching procedures 

(White et al. 2014), as well as using instrumental variables, or ‘encouragement 

design’ randomised trials, where participants are randomised to the offering of the 



 

 

intervention, and then proceed to estimate a local-average treatment effect for 

people encouraged to take-up the treatment (White et al. 2017).  

 

4. Publishing Protocols  

The publication of protocols and pre-registration of research has become the norm 

for randomised trials done by epidemiologists and is slowly becoming so for 

economists. This is also the case for systematic reviews in epidemiology (Booth et 

al., 2011, 2013). When the evaluation method adopted for a study is not a 

randomised trial, then the practice of publishing a protocol is less frequent in both 

disciplines. This is likely to be because randomised trials have defined guidelines 

about pre-registration for publication of the final report in many journals, whereas the 

same is not true for other study designs. 

 

Protocols are an important insurance against data mining (Ioannidis, 2005), p-

hacking (Head et al., 2015), and selective reporting (Kirkham et al., 2018). Data 

mining is the practice of analysing and manipulating the data until it produces the 

desired signal and statistical significance level on the variable of interest. An 

associated problem is p-hacking, which occurs when researchers refine their 

analyses until they reach statistical significance. Many argue that current scientific 

publication practices create strong incentives to publish statistically significant 

(usually positive) results, and this in turn pushes researchers to selectively seek 

publication of only statistically significant research findings. The introduction of clear 

protocols and statistical analysis plans for randomised trials makes this practice 



 

 

easier to identify. Instances of p-hacking are more common in economics but there 

are some examples in clinical epidemiology, especially for diagnostic and 

prognostics (Albarqouni et al., 2017). Another known problem for both disciplines is 

selective reporting of only positive results, omitting negative ones (Brodeur et al, 

2019, and Dwan et al., 2014) which often arises from pressure to report from a 

research study. Prevention of data mining, p-hacking, and selective reporting needs 

funding organisations and ethics committees to require the publication of protocols 

and full data analysis from all studies they fund or approve. 

 

5. Replicability 

In economics replication is an important component of impact evaluation work. It is 

standard practice that when a new result is found, other scientists around the world 

may attempt to replicate the results. The replication of results with new data is 

referred to as external replication, whereas internal replication is the attempt to 

reproduce the results of the original study using the same data. In this respect, the 

International Initiative for Impact Evaluation (3ie) has gone a step further by funding 

internal replications of high profile studies in international development (3ie).  

In clinical epidemiology, there is an active debate about how the discipline needs to 

address the trade-off between the importance of replication as a basic tenet of the 

scientific method, versus the concern about research waste (Glasziou and Chalmers, 

2017), a major contributor being the remarkably widespread inappropriate replication 

of primary studies long after the answer is known (Fergusson, 2005).  A well-known 

example of this is the contrasting recommendations on global policies around 

deworming from the development economics discipline and the clinical 



 

 

epidemiologists that required an independent replication to resolve the differences 

(Welch et al. 2017).  

 

6. Generalisability and Transferability 

Both developmental economics and epidemiology insist on internal validity (i.e. 

design and conduct should attempt to minimize the possibility of bias) but to be 

useful, whether assessing clinical, global health, or social policy interventions, the 

results must also be relevant in similar settings. The latter requirement is generally 

referred to as external validity or generalisability. 

Economists are often explicit about how their findings may extrapolate to other 

contexts using structures speculation (Banerjee et al 2016). For example, Dupas 

examined whether demand for insecticide treated bednets (ITNs) changed following 

the introduction of price subsidises and exposure to different marketing messages 

among rural households in Kenya (Dupas, 2009). The study found significant price 

elasticity to the cost of ITNs and no variation in uptake due to the marketing 

messages used. The findings of the impact evaluation are discussed in relation to 

those reported in other economic case studies and are used to explain more widely 

the reason why poor households, who have generally limited access to savings, 

systematically underinvest in health services. 

Epidemiologists are divided on this issue. On the one hand epidemiology articles 

usually express caution about translating results from one study to other settings. 

Rothwell, for example, has rightly suggested that generalizability is a “slippery 

concept” in clinical epidemiology and medical science (Rothwell, 2005). On the other 

hand, given the increasing importance of practice (e.g., Clinical Guidelines produced 



 

 

by innumerable clinical specialties) and policy guidelines (of which the WHO for 

example produces over 100 every year https://www.who.int/publications/who-

guidelines), clinical epidemiology groups such as AHRQ (Gartlehner et al, 2006) and 

GRADE’s Adolopment Evidence to Decision framework (Schünemann. HJ, 2017) 

have developed useful and widely adopted frameworks to ensure external validity. 

 



 

 

 4. Conclusions 

In this paper we analysed some of the differences between 

efficacy/effectiveness/impact studies of practice and policy relevant interventions in 

LMIC. The rich mix of evaluation methods available in economics and epidemiology 

suggests that it is indeed desirable to build opportunities for experimenting beyond 

common practices in each discipline, with much scope for cross-discipline learning 

and adaption (e.g., the use of the regression discontinuity design in epidemiology 

and increased emphasis on systematic reviews in economics to advance learning).  

First, the use theory in Economics to test and predict behavioural change in 

response to an intervention is an element of enrichment in evaluation research. This 

approach could be combined usefully with the epidemiological practice of using a 

general theory to frame the evaluation of a specific intervention to predict the 

outcome under different scenarios and enhance the transferability of the research 

findings. 

Second, the generalisability and transferability of evaluation outcomes is recognised 

as difficult, and one where both disciplines could benefit from with a better 

description of the settings of the intervention to assess the external validity of the 

findings and to guide and refine the design of interventions in other settings. 

Third, the rich mix of evaluation methods available in economics and epidemiology 

suggest that it may be possible and desirable to build opportunities for experimenting 

beyond common practices in each discipline, with much scope for cross-discipline 

learning and adaption (e.g., the use of the regression discontinuity design and 

increased emphasis on systematic reviews to advance learning).  



 

 

Fourth, the practice of setting the findings of evaluations in the context of the totality 

of the related evidence (e.g., in systematic reviews) is something that both 

economists and epidemiologists could substantially improve on. According to 

research published in the Lancet and an accompanying editorial (Clark & Horton, 

2010; Clarke et al., 2010), the lack of integration of results of new trials into existing 

systematic reviews greatly diminishes both the scientific and ethical value of the 

trials.  

Evaluations conducted in economics and epidemiology on similar topics offer unique 

opportunities for advancing interdisciplinary science work of policy relevance.  But 

what makes interdisciplinary science work? In this paper we suggest two clear 

avenues.  Firstly, the identification of an important question in international 

development, for example in the public health domain, where both disciplines share 

a common research interest and a willingness to conduct the necessary research. 

Secondly, offering research grants for collaborative projects across disciplines 

(where a team combining economists and epidemiologist would be one example) 

that are underpinned by discussion and agreement on the best combination of 

methods from the participating disciplines to evaluate what works and how (and its 

possible adaptability to other contexts). 
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