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Goal: Explore the basics of
epidemiological study

designs ‘Epidemiology is the study of how disease is

distributed in populations and the factors
 Different designs have that influence or determine this distribution

different pros and cons

Evidence Hierarchy of
Epidemiological Study Designs

* Study design proceeds after
identifying a research target I

Prospective
Cohort Studies

« Take a moment to try out Weight of

Evidence
Case-Control Studies

the pre-test: I
- .
https://und.qualtrics.com/jfe "

/form/SV_0jEq7kXYxhXizKm Epidemiology

Analytical
Epidemiology
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Studies covered

Experimental Observational
* Randomized: Clinical Trial * Population:
* Parallel * Descriptive: Health Survey

* Crossover * Analytic: Ecological Study

* Non-randomized:
* Field Trial

* Community Trial

* Individual:
* Descriptive:
e (Casereport
* C(Case series
* Analytic:
* Cross-sectional
» (Case-control

* (ase-crossover

* Cohort (Prospective/Retrospective)
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‘A research study in which one or more human subjects are prospectively assigned to

one or more interventions (which may include placebo or other control) to evaluate P C
the effects of those interventions on health-related biomedical or behavioral ros ons

outcomes’ : e
 Causation » Feasibility

 Translation

Wide Range

Exploratory/ Pilot/ Other _
@ Development Jl Feasibility Jll Interventional il Behavioral

Examples:

1. Patulin for common cold

2. COVID-19 vaccine effectiveness
3. Radon risk via smartphone app
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Experimental and Random
Number of Arms
* One, Two, Three+

Levels of Blindness
* Single, Double, Triple

Clinical Trial Phases

Safety and Efficacy
000

Phases -

Parallel A
{
Cross-Over A

L
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Parallel vs. Cross-Over
 Parallel: each patient receives one ‘trea
 Short term, more patients

* Cross-Over; each patient receives both
treatments

* Wash-out period
* Long term, less patients
Factorial Design

« Randomized to two or more ‘treatments’

20-80 Participants 300-3000 Participants
Drug approved for testing in humans ] [ Drug submitted for FDA approval
Treatment A
+ -

tment’

Treatment B
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Experimental and quasi-random/non-

random

Eold. Pros Cons
* ‘On the ground’ * Early * Scale
* General population Assessment |« Causality
* Generally healthy
* ‘Intervention’ to see if risk of disease is

reduced
e Preventative in nature
Community:
» Extension of field trial

* Totality of the community is unit of ﬁ ﬁ ﬁ‘ 'i 'm

assignment

Examples:
4. Gambia Hepatitis Intervention Study
5. Minnesota Heart Health Program Intervention
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Observational, Descriptive, Population-level

* De-identified individuals Pros Cons

* Often summarized by geography or demographics - Scope « Resolution
* Ex. state/county or sex/age/ethnicity * Recruitment

 Large sample size

Can consist of different types of information
* Questionnaires
* Physical examinations

* Clinical investigations

?
Examples: 'ﬂ."ﬂ‘ "
6. BRFSS A
7. NHANES

Survey
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Observational, Analytic, Population-level

Look for associations between occurrence of disease
and exposure to possible causes

Structurally the same as a Health Survey
« Aggregated, large samples, etc.
* Usually testing a hypothesis based on survey data
Common considerations
* Geography
* Time
* Demographics
* Socioeconomics

Examples: Study

8. Lymphocytic leukemia and radon by state
9. Vitamin D and cancer

NORTH DAKOTA.

Pros Cons
« Scope * Resolution
e Data access e (Causation
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(Case Report/Series

Observational, Descriptive, Individual-level

Case Report: Pros Cons
* Details of diagnosis, treatment, response to -
treatment, and follow-up of individual patient * Resolution * Scope

 Useful for illustrating new or unusual features

* Can be used to help determine the cause of a disease

outbreak

* Usually include demographic information

ﬁ
Case Series: _
o

 Extension of the case report

* Three or more patients

Examples:

10. Gastroenteritis at a University in Texas
1. Discovery of HIV in US
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Observational, Analytic, Individual-level
One point in time (snapshot)

* no follow-up

* exposure status and outcome collected at
same time

Weakest of the observational, analytic
designs

Best for prevalence

Examples:

12. Bone mineral density and menopause

13. Lung function and dust exposure in
Uranium mine workers

Cross-Sectional Study

IND,
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NORTH DAKOTA.
Pros Cons

« Easy Setup * Correlation

» Prevelence e Time trends
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Observational, Analytic, Individual-level

Used to determine association between
risk factors (exposure) and outcomes

Two groups of patients (cases and
controls)

Retrospective look in past for possible
exposure

Subject to recall bias
Good for rare diseases and long latency

Examples:

14. Melanoma and UV radiation
15. Long Island Glaucoma study

NORTH DAKOTA.
Pros Cons
« Easy Setup * Correlation
e Chronic
disease

Control
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Observational, Analytic, Individual-level
Similar to Case-Control

Examines ‘triggers’ within an individual
One individual is both case and control

Period of case and period of control
needs to be set up carefully

Examples:

16. Elder mortality and temperature
17. Fatigue and traffic accidents

D

Control

Cases

UUUUUUUUUU

NORTH DAKOTA.

Pros Cons
Case-control |« Correlation
match o Design
Chronic
disease
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Observational, Analytic, Individual-level

Sometimes called ‘longitudinal study or
follow-up study’

Harder but more powerful than
retrospective

Group are identified by exposure status

Cohorts are followed over time to see who
develop a disease (across exposed and
non-exposed groups)

Prone to selection bias

Examples:

18. Framingham heart study
19. Nurses Health Study

Non-exposed

Prospective Cohort Study

IND,

uuuuuuuuuuuu

NORTH DAKOTA.
Pros Cons
* (orrelation * Setup
® ContrOI ° Expense

Measure

Measure
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Observational, Analytic, Individual-level
Easier but less powerful than prospective

Exposure and outcome has already
occurred

Cohorts are assessed for disease status
(across exposed and non-exposed groups)

Relative risk is a common output

Prone to selection bias and recall bias

Non-exposed

Examples:

20. Lane-Claypon’s breast cancer risk factors
21. Cyclosporiasis in PA residential facility

NORTH DAKOTA.
Pros Cons

* Setup  (Correlation
* Expense e (Control

Measure
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The type of study depends on: Epidemiological Triangle

* Research question

» Basic model to study i?ast;g::ﬂ-ﬂﬁﬂmﬂxﬂﬂzms
* Data availability :T‘”h protiems o o, evostion,
. » 3 factors Host
* Time and resources - Host
N . . - Environment
The aim is not perfection but rather " Agent
# Disease is produced by
COmpetenCe exposure of a susceptible
host to an noxious agent
< < . . i G Environme Agent
What matters is if the epidemiology nthepresenceof I et S e
problem can be solved that aid o inder agents SR Wit

Please take the post-test and survey:

Post-test: https://und.qualtrics.com/jfe/form/SV 6IKnyb5ZKSQxkpM

Survey: https://und.qualtrics.com/jfe/form/SV_cGYtxw2HI9UxtdVs
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General:

Epidemiology, 4™ Edition, Leon Gordis

https://grants.nih.gov/policy/clinical-trials/definition.htm

https://ictrjohnshopkins.edu/wp-content/uploads/2013/07/7.19.13.Miller-Clinical-

Trials.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5630458/

Examples:

1.

2.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMCi557884/#ref1

https://www.pfizer.com/science/clinical-trials/trial-data-and-results

3. https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-08677-7

8.

9.

https://pubmed.ncbi.nlm.nih.gov/2822233/

https://academic.oup.com/aje/article-
abstract/142/6/569/53704%redirected From=fulltext

. https://www.cdc.gov/brfss/

https://www.cdc.gov/nchs/nhanes/index.htm

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3820056/

https://pubmed.ncbi.nlm.nih.gov/26515766/

10. https://www.cdc.gov/training/epicasestudies/downloads/gasi.pdf

References

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

21.

https://www.cdc.gov/mmwr/pdf/wk/mms5o021.pdf

https://www.sciencedirect.com/science/article/pii/Bg780124158535000315

https://pubmed.ncbi.nlm.nih.gov/3258445/

https://pubmed.ncbi.nlm.nih.gov/2400347/

https://pubmed.ncbi.nlm.nih.gov/8841060/

https://pubmed.ncbi.nlm.nih.gov/15613946/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2831429/

https://framinghamheartstudy.org/

https://www.nurseshealthstudy.org/

. https://pubmed.ncbi.nlm.nih.gov/20498604/

https://pubmed.ncbi.nlm.nih.gov/15385921/



https://grants.nih.gov/policy/clinical-trials/definition.htm
https://ictr.johnshopkins.edu/wp-content/uploads/2013/07/7.19.13.Miller-Clinical-Trials.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5630458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1557884/#ref1
https://www.pfizer.com/science/clinical-trials/trial-data-and-results
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-08677-7
https://pubmed.ncbi.nlm.nih.gov/2822233/
https://academic.oup.com/aje/article-abstract/142/6/569/53704?redirectedFrom=fulltext
https://www.cdc.gov/brfss/
https://www.cdc.gov/nchs/nhanes/index.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3820056/
https://pubmed.ncbi.nlm.nih.gov/26515766/
https://www.cdc.gov/training/epicasestudies/downloads/gasi.pdf
https://www.cdc.gov/mmwr/pdf/wk/mm5021.pdf
https://www.sciencedirect.com/science/article/pii/B9780124158535000315
https://pubmed.ncbi.nlm.nih.gov/3258445/
https://pubmed.ncbi.nlm.nih.gov/2400347/
https://pubmed.ncbi.nlm.nih.gov/8841060/
https://pubmed.ncbi.nlm.nih.gov/15613946/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2831429/
https://framinghamheartstudy.org/
https://www.nurseshealthstudy.org/
https://pubmed.ncbi.nlm.nih.gov/20498604/
https://pubmed.ncbi.nlm.nih.gov/15385921/

DaCCoTL LN}D

DAKOTA CANCER COLLABORATIVE

Acknowledgements ' |

* The DaCCoTA is supported by the National

Institute of General Medical Sciences of the
National Institutes of Health under Award Da CCOTA

Number U54GM128729.
DAKOTA CANCER COLLABORATIVE

* For the labs that use the Biostatistics,
Epidemiology, and Research Design Core in ON TRANSLATIONAL ACTIVITY
any way, including this Module, please
acknowledge us for publications. "Research
reported in this publication was supported
by DaCCoTA (the National Institute of
General Medical Sciences of the National
Institutes of Health under Award Number

U54GM128729)".




