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Introduction 

Without evidence, policy makers must fall back on intuition, ideology, or conventional wisdom—or, at 
best, theory alone. And many policy decisions have indeed been made in those ways. But the resulting 
policies can go seriously astray, given the complexities and interdependencies in our society and 
economy, and the unpredictability of people’s reactions to change (Banks 2009).  

Intended audience 
The purpose of this paper is to describe to policymakers and others working with evidence or data the 
difference between association and causation. These are terms used by epidemiologists to study and 
analyse population health, and they help describe how and when a health risk factor can be deemed to 
cause a disease or other health outcome. While this paper uses a case study that relates specifically to 
health, the same principles described in this paper can be applied to areas beyond health, such as 
human services.

Just because two things are associated, does 
not necessarily mean that one thing causes the 
other.  

Several studies found an association between 
drinking coffee and lung cancer (Alicandro et al. 
2017). However, drinking coffee does not cause 
lung cancer. The association exists because 
coffee drinkers are more likely to smoke. 

Often, the media, the general public, and indeed 
policymakers working with evidence and data 
jump to a conclusion of cause-and-effect when 
two things are found to be associated with each 
other. However, just because two things are 
associated, does not necessarily mean that one 
causes the other. Understanding this distinction 
is crucial for governments to design sound 
evidence-based policies for better health and 
human services outcomes.  

Evidence-based policymaking 
Evidence-based policymaking has seen significant progress in recent years at the federal, state and local 
levels. Evidence-based policymaking is critical for governments to ensure that they address the most 
important contemporary challenges while ensuring that public funds are used as effectively and efficiently 
as possible (Evidence-based Policymaking Collaborative 2018).  

The first step in evidence-based policymaking is to identify the problem that needs to be addressed. For 
health, it is usually a disease or health risk factor. Understanding the cause of a disease or health risk 
factor is crucial to determining the best course of action to treat or prevent current or future cases and 
improve the overall health of the population.  

This paper will talk through the steps that determine whether an exposure causes an outcome. This will 
support policymakers and others to think critically about different forms of evidence. 

Exposure refers to any factor that may be associated with an outcome of interest. For example, 
smoking is the exposure and lung cancer is the outcome.  
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Determining causation starts with identifying an association  
How do we determine if an exposure causes an outcome? The first step to identifying a potential causal 
relationship between an exposure and an outcome is to investigate whether there is an ‘association’ 
between the exposure and the outcome.  

An association is defined as an exposure and outcome occurring together more or less often than 
would be expected by chance. This means there is a statistical relationship between the exposure 
and the outcome.  

If the probability of the outcome is significantly greater in the presence of the exposure than in the 
absence of the exposure, then it can be deemed that there is an association between the exposure and 
the outcome. For example, the occurrence of lung cancer among people who smoke is far greater than 
the occurrence of lung cancer among people who do not smoke.  

The difference between association and correlation 

In everyday language, ‘association’ and ‘correlation’ tend to be used interchangeably. Technically, 
‘correlation’ has a statistical meaning to do with the strength of the relationship between two things; 
they both increase and decrease together, or as one increases the other decreases or vice versa. For 
example, the more hours you spend in direct sunlight the more severe your sunburn. ‘Association’ is a 
broader concept around whether two things are related in some way. Correlation can help define this 
relationship. Importantly, as this paper discusses, just because two things are related (either by 
association or correlation), does not mean that one causes the other. 

Once an association between an exposure and an outcome has been demonstrated, the following 
questions need to be considered before any claim that the exposure caused the outcome can be made: 

1. What is the strength of the association? 

2. Is the association between an exposure and an outcome a consistent finding? 

3. Is there a temporal relationship between the exposure and the outcome?  

4. Is there a dose–response relationship between the exposure and outcome? 

5. Is there something else that might explain the association between the exposure and the 
outcome? 

6. Is it biologically plausible that the exposure could cause the outcome? 

These questions are considered throughout the following case study. More detailed descriptions of each 
question follow the case study.  
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possible mechanisms by which an exposure could cause an outcome. If a causal relationship between 
the exposure and outcome is consistent with the body of knowledge then the criterion of biological 
plausibility is met. However, it is not essential that this criterion be met because a lack of biological 
plausibility may just reflect a current lack of sufficient knowledge about the pathogenesis of a disease.  

The benefit of considering biological plausibility is that it is an objective use of logic and attention to the 
wider knowledge base. The alternative is the more subjective approach of relying on prior beliefs.  

Case study  

It is not biologically plausible that coffee would cause lung cancer given that people do not inhale 
coffee and that coffee is not associated with overall cancer risk (Alicandro et al. 2017). 
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