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What is observational research?

observational study
) (OB-ser-VAY-shuh-nul STUH-dee)

A type of study in which individuals are observed or certain outcomes are measured. No
attempt is made to affect the outcome (for example, no treatment is given).

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/observational-study




Difference between observational study and clinical trial

Observational Studies:
Designed so that
outcomes are observed

Randomized Clinical Trial:
Designed so that a specific
outcome is influenced
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Opioid use

Example

100 people filled in a
survey about opioids for
pain control.

Number of days

Opioid no use experiencing
® 00 pCIin

Researchers also asked
about characteristics of the
participants; e.g. age, sex,
gender, geographical area
etc as well as how many
days in the last month
people experienced pdain >5
out of 10.
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Considerations for observational studies

*RCTs achieve balance in patient characteristics across
treatment groups through randomization

 Observational studies lack randomization, creating potential for
bias

* Requires explicit measurement of numerous patient
characteristics.

» These characteristics may influence treatment selection and
patient outcomes
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What kind of data can be used?

- Surveys — one time (cross sectional) or over time (longitudinal)

« Strengths: cheap to collect, not limited to a single clinic or health care
system

- Limitations: self-reported (i.e., treatments not verified), sampling bias

 Electronic Health Record

» Strengths: Rich clinical detail (labs, diagnoses, medications), longitudinal
follow-up, can include all patients

* Limitations: Data quality issues, missingness, variability across systems
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What kind of data can be used?

- Insurance & billing data (claims data)
» Strengths: Large populations, long timeframes, cost-related information
* Limitations: Limited clinical detail, potential coding errors/inflation

* Registry data
« Strengths: High-quality, often includes outcomes

* Limitations: May lack generalizability in that it is limited to enrolled patients,
can be expensive to maintain
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Why observational data can be difficult to curate

» Schedules of procedures may differ by clinic
» Periodic brain MRIs vs MRI only if patient is symptomatic

- Data is captured differently in different institutions electronic health
record

e J—
nooo

* A patient may have received treatment at more than : EEEE

one institution e
« How to identify all previous treatments? ‘E. )

- How to reconcile duplicate records that have
been de-identified?
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Example: Response Evaluation Criteria in Solid Tumors (RECIST)

» Clinical trials: RECIST - imaging to evaluate changes in selected
target lesion size over time, combined with the presence or absence
of new disease to categorize disease status.

* Routine clinical practice: disease status is determined by periodic
evaluations of change in tumor burden via imaging and other clinical
parameters.

» Issue: these are not the same assessments, which make head to
head comparisons of trial data and clinical practice data difficult
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Risks to be aware of

Confounding

Higher education
correlates with
better health

Confounder:
Socioeconomic Status
People with more wealth
tend to have more
education & better access
to healthcare -> improving
health

Selection Bias

|’F Research on lung

=— [r cancer survival uses

data from Dana
Faber.

Bias: These patients may
have better access to
advanced treatments &
higher socioeconomic
status -> survival rates
look better

Information

Bias

Online survey of
= |f how much exercise
people on chemo
do each week

Bias: Some overreport
their exercise (social
desirability bias): data will
be inaccurate ->
misreporting leads to
information bias
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We can be led astray when using observational data

EXAMPLE

A reduction in the relative risk of cancer death was observed in those using
Statin therapy in a Danish population study. After adjustment for known and
measured confounders this reduction remained?.

HOWEVER: in a meta-analysis of clinical trial data from >10,000 cancer
patients, no relationship between mortality and statin use was identified?.

TAKEAWAY: Care is needed regarding potential biases for use of observational
data

Confounding and bias are a real problem, for example the choice of treatment is very likely influenced by
things like disease severity, co-occurring conditions and other factors that may not have been measured
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Observational data can also confirm results in larger groups

EXAMPLE

No differences were observed in response and progression end points between
the trial and observational study groups for NSCLC patients prescribed first line
carboplatin or cisplatin plus pemetrexed

TAKEAWAY: In a sample that was on average 4 years older than the trial
population and reported worse overall performance scores, the impact of
treatment on tumor response was similar between the groups

Confounding and bias are still possibly a problem because in this study a much larger proportion of
patients in the observational cohort than trial patients had no response assessment.

1. Luetal. JAMA Network Open; 2024; 7(5):e249286. ) I-U N G E V | TY
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Key takeaways on observational research studies

Observational studies may include older adults, patients with
comorbidities, and minority populations who are often excluded due to

eligibility criteria -> This helps address health equity and ensures
findings reflect the broader patient population.

BUT

Selection bias: Patients are not randomized, so differences in baseline
characteristics can influence outcomes.

Confounding: Other variables (e.g., socioeconomic status, disease
severity) may distort associations.

Information bias: Data quality depends on accurate recording in
electronic health records or registries.
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Group Activity

Objective: Discuss the pros and cons of observational research

Scenario: A large observational study examines time on treatment of patients with
advanced NSCLC treated with immunotherapy in routine clinical practice.

Population: Diverse patients, including older adults and those with comorbidities
often excluded from RCTs.

Data Source: Electronic health records from multiple oncology clinics.

In groups discuss....

- What are the strengths of this observational study?
(Think diversity, cost, speed.)

- What are the limitations or risks of bias?
(Consider confounding, missing data, selection bias.)
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ICE CREAM CAUSES
SHARK ATTACKS

If you eat ice cream, you WILL be killed by a shark.

»
11 /
* Source: | did my research

— <

@ shark attacks
Ice cream sales

od
=

@unbiasedscip

(ln

The data they don’t want you to see! Wake up.
Don’t let Big Ice Cream control your life.

* This is a funny analogy often
used to describe the issue of
confounding,

- It is the season (summer =
swimming in the ocean more)
that is “unmeasured”

« Remember correlation does not
equal causation!
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Experiential learning questions

If considering an example where you are comparing chemotherapy to
immunotherapy for patients with advanced NSCLC.

- Why might an observational CER study be preferred over a randomized
controlled trial (RCT) in lung cancer research? E.g., are there ethical concerns,
what is the goal of the study (i.e, efficacy vs effectiveness) why is this
important for patients?

- How would you incorporate patient-reported quality-of-life into your CER study
for lung cancer treatments? E.g., quality-of-life is a broad idea, what
specifically might be important to consider. Functioning? Ability to work?
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