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Choice of Study Design 

The choice of study design is mainly determined by: 

 

 Objectives of the study 

 Available resources 

 Time frame 
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Knowledge 

Gap 
Objective 

Study 

Design 

Magnitude & 

distribution 

To quantify the magnitude and 

distribution of a health state/event 
Descriptive  

Causes 
To compare groups to elicit the 

causes/risk factors 
Analytical  

Solutions 
To assess the efficacy of drugs, 

treatments, interventions 
Experimental 

Objective and study design 
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Study design: Overview 

Descriptive 

Analytical 

•Correlational (ecological) studies 

•Case reports and case series 

•Cross-sectional surveys 

Observational studies 

•Cross-sectional comparative 

•Cohort studies 

•Case-control studies 

Intervention studies 

•Experimental: 

clinical trial; community trial 

•Quasi-experimental studies 

Observational 

Experimental 
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To describe the general characteristics of the distribution of 

a disease, particularly in relation to person, place and time 

by making all measurements on a single occasion 

Descriptive studies 

 Correlational (ecological) study 

 Case reports and case series 

 Cross-sectional surveys 
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 Use data from whole population 

 Data often readily available (secondary data) 

 Compares frequencies of disease (or other characteristics) across 

these population at same time 

 Compares frequencies in the same population across different 

points in time 

 May be useful in suggesting hypotheses 

 Cannot be used to test hypotheses of association 

Correlational studies 
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Example: Correlation between dietary fat intake and breast cancer by country 

J Natl Cancer Inst 80:802-814, 1988 



 Detailed report of one or a series of patients 

 Describe clinical characteristics of a well-defined  group of patients 

without comparison group (e.g., pts. with a certain disease) 

Case reports and case series 

CDC.  Pneumocystis pneumonia -- Los Angeles.  MMWR 1981; 30:250-2. 

Initial report of five cases of pneumocystic pneumonia in previously 

healthy, homosexual men. 
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 Observe prevalence of a disease and other 

characteristics  in a well-defined population 

 Can be usually performed in a short time 

 Measure at a single point in time 

 Association can be investigated 

 Causality usually cannot be inferred 

 Can be useful for generating hypotheses 

Cross-sectional studies 

RM-HA_2020_Study Design_DrMMM 9 

time 
Study only exists at 
this point in time 



Basic design of Cross-sectional study 

D+ 

D- 

Population Sample 

Example: Prevalence data on overweight and obesity using measured Ht. & Wt. 

in National Health and Nutrition Examination  Survey (NHANES) 
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 Health care planning 

 Prioritization 

 Target population 

 Resource allocation 

 Trend analysis 

 Seasonal variation 

 Epidemic 

 Clues about cause 

Uses of Descriptive Studies 
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     Correlational 

(ecological) study 

Case reports and case 

series 

Cross-sectional 

studies 



To examine the relationships between exposure 

and disease status (or health outcome) in order 

to judge whether a particular exposure causes 

or prevents disease 

Analytic studies 

Exposure 

 Alcohol consumption 

 Raw hamburger 

 Smoking 

Health Outcome 

 Breast Cancer 

 E. Coli 

 Lung Cancer 
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Cross-sectional 
Comparative Studies 

Cohort  Studies 

Case-Control Studies 



Measure health states & determinants at  the same time 

and relate them in a population 

Cross-sectional comparative studies 
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Example: A comparative study on knowledge about reproductive health 

among urban and rural women of Bangladesh 

 J family reprod health 9(1): 2015; 35-40  



Cross-sectional comparative studies 

Population 

Sample 

E + 

D - 

E + 

D + 

E - 

D - 

E - 

D + 
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Cohort studies 
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 An “observational” design comparing individuals with a known 

risk factor/exposure with others without the risk factor/exposure 

 Classify on basis of presence or absence of exposure  follow 

up to determine the development of disease 

 Best observational design 

 Temporal relationship  can establish causal association 

 Suitable for rare exposures 

 Not suitable for rare outcomes 



Sources of Cohort 

  General population 

  A group known to have a high incidence of disease 

  Persons who can be followed up easily  

 (e.g. doctors, nurses, or other employees) 
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Cohort studies 

Disease 
No 

disease 

No 

disease  Disease  

THE FUTURE THE PRESENT 

Risk factor 

Present 

 

Risk factor 

absent 

Population 

Sample 
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time Study begins here 

Study 
population 

free of 
disease 

Factor 
present 

Factor 
absent 

disease 

no disease 

disease 

no disease 

present 
future 



Cohort studies - Example 

 Ranch Hand Study 

 

Exposed group:  1,264 Air Force servicemen who sprayed agent orange 

during Vietnam War, 1962-1971 

 

Unexposed group: 1,264 Air Force servicemen who flew other missions 

during Vietnam War 

 

Outcomes of interest: cancer, post traumatic stress, adverse pregnancy 

outcomes  etc. 
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Examples of Cohort Studies 

 Adverse childhood experiences and adult inflammation: findings 

from the 1958 British birth cohort 

 Effects of initial body mass index and weight change on all-cause 

mortality: A 10-year cohort study in Korea 

 Factors associated with maternal depression in the Maldives: a 

prospective cohort study 

 Hepatitis E virus infection in HIV infected patients: a large cohort 

study in Yunnan Province, China 
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Examples of 

Cohort Studies 
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Prospective Cohort Study 
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Measure exposure 
and confounder 

variables 

Exposed 

Non-exposed 

Outcome 

Outcome Baseline 

time 

Study begins here 



Retrospective Cohort Study 
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Measure exposure 
and confounder 

variables 

Exposed 

Non-exposed 

Outcome 

Outcome Baseline 

time 

Study begins here 



Cohort Study 
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 Strengths 

 Exposure status determined before disease detection 

 Subjects selected before disease detection 

 Can study several outcomes for each exposure 

 

 Limitations  

 Expensive and time-consuming 

 Inefficient for rare diseases or diseases with long latency 

 Loss to follow-up 



Case-control studies 
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 An “observational” design comparing exposures in disease 

cases vs. healthy controls from same population 

 Diseased people (cases) are compared with non-diseased 

people (controls) to determine if the two groups differ in the 

proportion of persons exposed to a specific factor 

 Exposure data collected retrospectively 

 Most feasible design where disease outcomes are rare 



Case-control studies 

THE PAST THE PRESENT 

Risk factor      

+  

Risk 

factor   -  Cases 

Sample with 

disease 

Population with 

disease 

Risk factor      

+  

Risk factor      

-  Controls 

Sample without 

disease 

Population without 

disease 
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Sources of Cases 

Should have standardized selection criteria from a well-defined 

population 

 Hospital patients 

 Case registry (e.g. cancer registry) 

 Death certificates 

 Population  
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Sources of Controls 

Representative of the source population from which the 

cases derived 

 Population-based controls 

 Hospital-based controls 

Examples: case-control study 

- Case-control study of IM vitamin K and newborns with childhood leukaemia 

- Asbestos exposure, cigarette smoking and death rates 
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Case-Control Study 

RM-HA_2020_Study Design_DrMMM 30 

Strengths 

 Less expensive & time consuming 

 Efficient for studying rare diseases 

Limitations 

 Inappropriate when disease 

outcome for a specific exposure is 

not known at start of study 

 Exposure measurements taken 

after disease occurrence 

 Disease status can influence 

selection of subjects 



Overview of Analytical Studies 
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Intervention or Experimental Studies 
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 Similar to cohort study, except that exposure is allocated by the 
investigator 

 Investigator can control the exposure 

 Subjects are followed up to determine if (when) they develop 
the outcome 

 Allocation is best done using a randomization procedure 

 Clinical trials are most well known experimental design 

 “Treatment group” and “comparison group” 



 Clinical trials 

 Trials or intervention is applied to individuals (patients, students, 

workers) 

 Community trial 

 Trials on individual community (schools, worksites, communities) 

Types of experiments 
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 A design with subjects randomly assigned 

to “treatment” and “comparison” groups 

 Provides most convincing evidence of 

relationship between exposure and 

effect 

 Not possible to use RCTs to test effects of 

exposures that are expected to be 

harmful, for ethical reasons  

 The “gold standard” of research designs 

Randomized controlled trial (RCT) 



Randomized controlled trial (RCT) 

Disease No disease 

No disease  Disease  

THE FUTURE THE PRESENT 

Population 

Sample 

 

 

Treatment  

Placebo/ 

Standard 

R R: Randomization 
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 trials on communities rather than patients 

 usually quasi-experimental  

  (absence of randomization (or) control) 

 usually test of preventive measures 

 

Examples: 

  - Iron-fortified salt and anemia in the community  

  - Impregnated bed net and malaria morbidity  

Community trial 
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Did investigator assign exposure? 

Experimental study Observational study 

Yes No 

Individuals or communities? 

Individuals Communities 

Clinical  trial Community trial 

Comparison group? 

Yes No 

Analytical 

study 

Descriptive 

study 

Cohort study Case-control study Cross-sectional study 

Exposure Outcome OutcomeExposure 

Exposure & 
Outcome at the 
same time 

38 
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Rating evidence 

 Systematic reviews 

 Randomized clinical trials 

 Non-randomized clinical trials 

 Cohort study 

 Case-control study 

 Cross-sectional study 

 Ecological study 
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