
Boston University Slideshow Title Goes Here

Reinvigorating Descriptive Epidemiology

Matthew Fox
mfox@bu.edu

@ProfMattFox         mattpfox.bsky.social Free Associations, SERious Epi

mailto:mfox@bu.edu


Boston University Slideshow Title Goes Here

https://academic.oup.com/aje/article/189/6/511/5811164



Boston University Slideshow Title Goes Here

1/23/2024



Boston University Slideshow Title Goes Here

What is epidemiology?

▪ Epidemiology is study of the distribution and 

determinants of disease states in human 

populations and the application of that 

knowledge to the control of disease

Distribution

Determinants
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“this task, called descriptive epidemiology, answers the 

following questions about disease, injury, or 

environmental hazard occurrence: What? How much? 

When? Where? Among whom?” (4, p. 106).
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Person

https://www.cdc.gov/eis/field-epi-manual/images/fig6-2.png

Mean BMI among adults by Age 

and Sex in Jordan 2012

Place Time
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Florence Nightingale’s Crimean War Rose Diagram

http://www.florence-nightingale-avenging-angel.co.uk/blog/wp-content/uploads/2012/01/Rose.jpg
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Place described 

in another way…

https://www.cdc.gov/eis/field-epi-manual/chapters/Describing-Epi-Data.html

Cholera deaths per 10,000 and altitude above high tide 

level by district, London, 2849
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Time

https://www.cdc.gov/eis/field-epi-manual/images/fig6-2.png

Contact between severe 

acute respiratory 

syndrome (SARS) cases 

among a group of 

relatives and health care 

workers: Beijing, China, 

2003.
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Sunflower plots

https://www.pnas.org/doi/pdf/10.1073/pnas.1510502113
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Descriptive Epi for Identifying Disparities

https://www.tableau.com/blog/visualizing-covid-19-racial-disparities-to-create-path-toward-equity
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Descriptive Syndromic Surveillance

https://www.cdc.gov/MMWR/preview/mmwrhtml/su5401a9.htm
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Done right, descriptive epidemiology saves lives 

But then if done poorly?
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Descriptive isn’t just for hypothesis generation

▪ We use descriptive epi to determine where 

disease is occurring, in whom and when

▪ This allows us to target resources

▪ During the COVID pandemic, where do we 

mobilize masks, vaccines, preventive services, 

implement distancing and lockdowns

▪ Can do with no assumptions of causation

▪ It can also be used for hypothesis generation, 

and this is important, but not necessary
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COVID Changed The Way We Look at 

Descriptive Epidemiology

We went from “so are you a skin doctor” to “when is it going to end”?
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In times of crisis and novelty, 

descriptive epi is what people crave
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https://nextstrain.org/ncov/gisaid/global/6m
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Descriptive Epi Has Biases Like All Studies
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Internal vs external validity in descriptive epi

▪ Unlike causal epidemiology, descriptive 

epidemiology does not suffer from confounding, 

but may still want to stratify, occasionally adjust

▪ But selection bias, surveillance bias, missing 

data and measurement error are still issues

▪ And samples needs to be externally valid

▪ Early COVID prevalence surveys suffered from 

selection bias and measurement error

▪ How well do we teach sampling?
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Measurement Error

▪ Caused great problems in 

COVID pandemic

▪ Surveillance bias/missing 

data also parts of the 

measurement conundrum

▪ Is distinction between non-

differential vs differential and 

dependent still important?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9383568/
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https://www.biorxiv.org/content/10.1101/704080v2
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https://www.nature.com/articles/s41467-020-18272-4.pdf
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But be careful of our biases…
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But descriptive is not causal

And yet, the world thinks descriptive is easy
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Correlation is not causation, but it sure does 

look like it…
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Unvaccinated

15x as high

during delta wave

Unvaccinated

7x as high

during omicron wave

https://rb.gy/b4bxy
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Add NYTimes Graph
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https://europepmc.org/article/PPR/PPR433847



Boston University Slideshow Title Goes Here

Conclusions

▪ Descriptive epidemiology is an essential function of our discipline 

and yet it doesn’t receive the prestige it should

▪ During the pandemic there was renewed interest in descriptive epi as 

we recognized its central role in responding to the pandemic

▪ But to be useful, descriptive epidemiology must be done with care 

and rigor and with attention to key sources of bias

▪ Renewed training in descriptive epi could really help improve out 

outputs
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Thank you!
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How much time did you spend on descriptive 

epidemiology in your epi training? 
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Do we value descriptive epidemiology?

▪ How many of you work primarily on 

descriptive epidemiologic studies?

▪ How many of you would feel you had the 

skills to properly evaluate as a peer 

reviewer a descriptive study?

▪ How many of you have more than cursory 

training in descriptive epidemiology?

▪ How many of you would be comfortable 

with your students writing a dissertation 

that is entirely descriptive epidemiology?
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Descriptive Research at NIH
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Causal Research at NIH
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What is the goal of your study?
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What’s the question?

▪ Likely the biggest problem we have is asking a question that can be 

translated into statistical notation that can be answered

▪ Often it isn’t clear if interested in description, prediction or causation

▪ Often simpler with descriptive epi, but the problem doesn’t go away
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We should know what the question is…

https://t.ly/4nKCB

▪ Causation, description or prediction?

▪ Seems at first like causation

▪ “COVID vaccine hesitancy is a reflection of 

psychology that might also contribute to traffic 

safety. We tested whether COVID vaccination 

was associated with the risks of a traffic crash.” 

▪ Vax wouldn’t help here, so not causation.

▪ Last bullet seems like description

▪ Find them so we can give them an intervention for 

traffic safety, not vax to reduce traffic accident/

▪ But then why adjust?

▪ DAG suggest COVID causes impairments that 

cause accidents
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Description or Association?

▪ Well, I guess this is just meant to be descriptive as we can’t 

say anything causal for sure, so I just want to see if things are 

associated…

▪ So why did you adjust?

▪ If description is the goal, adjustment is usually not necessary 

or helpful (there are cases where it is)?

▪ But the opposite can also be true, it can be so tempting to 

read causation from description…
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