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Learning outcomes

● Understand an overview of epidemiological study 
designs

● Differentiate between descriptive and analytical 
designs

● Understand and differentiate between descriptive 
studies
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Introduction
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Background

● Quantitative epidemiological study designs
● Research objectives → Selection of appropriate 

epidemiological study designs
● Determines methodology, sampling, analysis
● Varying strength of evidence
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Epidemiological
Study Designs

Descriptive Analytical /
Inferential

Interventional /
Experimental

Observational

Case report

Case series

Correlational

Cross-sectional 
(descriptive)

Cross-sectional

Case-control

Cohort

Clinical trial

Community trial

*Following the classification by Omair (2015) and Ranganathan (2019)
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*Table from 
Omair, 2015
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Descriptive vs Analytical
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Descriptive Epidemiology

● It is a “descriptive study of the occurrence of disease 
and other health-related characteristics in human 
populations.” (A Dictionary of Epidemiology, 6th ed. 
Porta, 2016)

● It deals with what (disease description), how much 
(counts, rates), and patterns. (The CDC Field 
Epidemiology Manual. Fontaine, 2018)

● Patterns of data in terms of time, place, person. 
(Fontaine, 2018)
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Time

*Figure from Musa et al., 2021
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Place

*Figure from covid-19.moh.gov/my
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Person

*Figure from covid-19.moh.gov/my



Dr. Wan Nor Arifin Epidemiological Study Design: Descriptive 13

Descriptive vs Analytical

Aspect Descriptive Analytical

Aim Describe Determine, Explain

RQs When? Where? Who? How? Why?

Hypothesis Generate Test, Prove

Comparison 
Group

No Yes

Data Observation
Observation or 

Intervention

*Omair (2015), CDC PH 101 Series (CDC, 2018), Ranganathan (2019) 
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Descriptive Study Designs
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Case Report

● Single case
● Abnormal / Atypical / Unexplained / Unexpected 

outcomes – undocumented side-effect of a treatment
● New disease / phenomenon – COVID-19
● Generate hypothesis for exposure-outcome 

association
● Lowest level of evidence
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Case Series

● Many cases (from three to 100 cases) (Sayre et al., 
2017; Omair, 2015)

● A collection (series) of cases with similar findings / 
outcomes

● Generate more viable hypothesis for exposure-
outcome association

● Stronger evidence than a case report – case reports
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Case Report / Series
Advantages Disadvantages

● Easy to conduct

● Low cost

● Good starting point to generate 
hypothesis

● Provide detailed information 
about the case(s)

● Allow studies into conditions that 
could be unethical to perform by 
other study designs

● Findings could be due to chance 
– not the real association

● Incidental findings – maybe due 
to other factors, not the one 
hypothesized

● Absence of comparison group

● Poor generalizability

*Deakin University Library (2023); Omair (2015); Ranganathan (2019); Sayre et al. (2017)
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Correlational

● a.k.a Ecological study

● Used when individual level data not available – population 
level / aggregate data

● Secondary data from databases, hospital records

● Study population-level associations between exposure-outcome

● Serve as hypothesis generating steps
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Correlational
Advantages Disadvantages

● Easy to conduct and low cost – 
utilize available data

● Enables analysis when individual 
level data are not available

● When measuring individual level 
data is not practical – pollution 
index in an area

● Ecological fallacy / bias:

● maybe due to other factors, 
not the one hypothesized

● group level data might not 
reflect individual level data

● Difficulty to adjust for confounders

● Cause-effect / temporal ambiguity

● Weak generalizability

*Morgenstern (1995); Munnangi & Boktor (2023); Omair (2015) 
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Cross-sectional (descriptive)

● a.k.a cross-sectional survey / prevalence study

● A representative sample from A population

● Establish prevalence of the disease in the population

● Allows prevalence estimation + 95% CI

● Can intermediate step to estimate the severity of the problem 
before conducting a proper analytical cross-sectional

● Also common to have both descriptive and analytical 
components
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Cross-sectional
Advantages Disadvantages

● Easy to conduct – no follow-up

● Low cost, limited resources

● Exposure-outcome is determined at the 
same time

● Can collect many variables at the same 
time

● Can be analytical when exposure and 
outcome association is determined

● Allow studies into conditions that could 
be unethical to perform by other study 
designs

● Unable to establish cause-effect / 
temporal relationship

● Only provides a snapshot at a point of 
time

● Not suitable to study rare conditions

● May have weak generalizability

*Deakin University Library (2023); Ranganathan (2019); Omair (2015) 



Dr. Wan Nor Arifin Epidemiological Study Design: Descriptive 26

References

Centers for Disease Control and Prevention (CDC). Introduction to Public Health. In: Public Health 
101 Series. Atlanta, GA: U.S. Department of Health and Human Services, CDC; 2014. Available at: 
https://www.cdc.gov/publichealth101/epidemiology.html.

Deakin University Library (2023). Case Study / Case Report / Case Series. Available at: 
https://deakin.libguides.com/quantitative-study-designs/casestudy

Fontaine, R. E. (2018). Describing epidemiologic data. In Rasmussen S. A., Goodman, R. A. (Eds). 
The CDC Field Epidemiology Manual. Available at: 
https://www.cdc.gov/eis/field-epi-manual/chapters/Describing-Epi-Data.html

Morgenstern, H. (1995). Ecologic studies in epidemiology: concepts, principles, and 
methods. Annual review of public health, 16(1), 61-81.

Munnangi, S., & Boktor, S. W. (2023). Epidemiology Of Study Design. In StatPearls. StatPearls 
Publishing. Available from: https://www.statpearls.com/articlelibrary/viewarticle/21207/

Musa, K. I., Arifin, W. N., Mohd, M. H., Jamiluddin, M. S., Ahmad, N. A., Chen, X. W., ... & Bulgiba, A. 
(2021). Measuring time-varying effective reproduction numbers for COVID-19 and their relationship 
with movement control order in Malaysia. International journal of environmental research and public 
health, 18(6), 3273.

https://www.cdc.gov/publichealth101/epidemiology.html
https://deakin.libguides.com/quantitative-study-designs/casestudy
https://www.cdc.gov/eis/field-epi-manual/chapters/Describing-Epi-Data.html
https://www.statpearls.com/articlelibrary/viewarticle/21207/


Dr. Wan Nor Arifin Epidemiological Study Design: Descriptive 27

References

Omair, A. (2015). Selecting the appropriate study design for your research: Descriptive study 
designs. Journal of health specialties, 3(3), 153.

Porta M. A (Ed.) (2016). A Dictionary of Epidemiology (6th ed). New York, NY: Oxford University 
Press.

Ranganathan, P. (2019). Understanding research study designs. Indian journal of critical care 
medicine: peer-reviewed, official publication of Indian Society of Critical Care Medicine, 23(Suppl 4), 
S305.

Sayre, J. W., Toklu, H. Z., Ye, F., Mazza, J., & Yale, S. (2017). Case reports, case series–From 
clinical practice to evidence-based medicine in graduate medical education. Cureus, 9(8).



Dr. Wan Nor Arifin Epidemiological Study Design: Descriptive 28

Practical

● Find ONE paper for each study design

● Jot down the title and objectives of the paper

● Comment
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