
What is biostatistics?
STA 102: Introduction to Biostatistics

Yue Jiang

The following material was used by Yue Jiang during a live lecture.

Without the accompanying oral comments, the text is incomplete as a record of the presentation.
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What have I gotten myself into?

STA 102 is a rigorous introduction to biostatistics that...

I ...provides a tour of basic statistical methods commonly
encountered in public health and biomedical research,

I ...emphasizes understanding of the methods, using them to
arrive at data-driven decisions, effective communication of
such results, and critically assessing existing evidence,

I ...is motivated by timely, relevant examples from current
research in biomedicine, epidemiology, and public health
policy, and

I ...utilizes modern software such as RStudio and R Markdown
documents to reproducibly examine and manipulate data to
make sound scientific conclusions.
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What IS biostatistics?

A process that converts data into
useful information, whereby
practitioners

1. form a question of interest,

2. collect and summarize data,

3. and interpret the results
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What is biostatistics good for?

NEJM (July, 2018)
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What is biostatistics good for?

Nature Plants (October, 2018)
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What is biostatistics good for?

Science Translational Medicine (April, 2019)
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What is biostatistics good for?

Annals of Oncology (August, 2018)
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What is biostatistics good for?

Lancet Oncology (October, 2019)
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What is biostatistics good for?

JAMA Internal Medicine (February, 2017)
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Back to the statistical process

1. Forming a question of interest

2. Collecting and summarizing data

3. Interpreting the results
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Identifying the population and question of interest

The population is the group we’d like to learn something about:

I What is the prevalence of diabetes among U.S. adults, and
has it changed over time?

I Is there a relationship between tumor type and five-year
mortality in breast cancer patients?

I Does the average amount of caffeine vary by vendor in 12 oz.
cups of coffee at Duke coffee shops?

If we had data from every unit in the population, we could just
calculate what we wanted and be done!
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Sampling from the population

Unfortunately, we (usually) have to settle with a sample from the
population.

Ideally, the sample is representative, allowing us to use probability
and statistical inference to make conclusions that are generalizable
to the broader population of interest.
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Sampling methods

Probability sampling (e.g., simple random sampling, stratified,
cluster, or multi-stage sampling)

I All units have a known chance of being selected

I More likely to be generalizable

I Can be more expensive and time-consuming

Non-probability sampling (e.g., quota, convenience, or snowball
sampling)

I Some units unable to be selected, with no way of knowing size
or effect of sampling errors

I Less generalizable to population of interest

I More convenient and less costly
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Study design

Experimental studies (e.g., RCTs)

I Researchers directly control exposures or treatments

I Ability to make causal statements

I Less real-world applicability and generalizability

Observational studies (e.g., surveys)

I Researchers do not assign exposures or treatments

I Real-world setting with lower burden on participants

I Inability to prove causality
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What can go wrong?

Selection bias, reporting bias, non-response bias, attrition bias,
spin bias, confounding, detection bias, lack of blinding, straight up
falsified data (this happens), ...

...and so much more.
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https://catalogofbias.org/biases/


In recent news...
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In recent news...

What do some other people have to say about this study...?
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https://medium.com/@balajis/peer-review-of-covid-19-antibody-seroprevalence-in-santa-clara-county-california-1f6382258c25


Reproducibility and replicability

Reproducibility: being able to take the original data and code to
reproduce all numerical findings

Replicability: being able to independently repeat an entire study
without use of the original data (generally with the same methods)

Some best practices from the American Statistical Association:

I End-to-end scripting of research

I Use of version control and documentation

I Publication of code along with data
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The current replication crisis
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Course syllabus

The course syllabus is the official document regarding all policies
and guidelines and serves as the course syllabus. It is available on
the course website here.
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https://www2.stat.duke.edu/courses/Fall20/sta102/policies.html

