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Probably no aspect of clinical research is as 
l d d d i Eneglected as study design. Eager young 

investigators attend classes on medical 
statistics, find dozens of ways to computestatistics, find dozens of ways to compute 
“P” values, but rarely learn how to organize 
a clinical research project.
Y f l d d i i h f d iYet careful study design is the foundation 
of quality clinical research.

(Noller & Melton, 1985)



There are only handful of ways to do a 
study properly but a thousand ways to 
do it wrongdo it wrong

(Sackett, 1986)



Observational
◦ For factors that cannot be controlled by investigators like◦ For factors that cannot be controlled by investigators like 

age, sex, race etc.
◦ Essentially descriptive
◦ Most epidemiological surveys

M b i◦ May be comparative
◦ May be prospective, retrospective or cross sectional
Experimental
◦ For factors that can be controlled by investigators◦ For factors that can be controlled by investigators
◦ Always prospective
◦ Usually comparative
◦ Most clinical trials
◦ Inferences are stronger than observational studies



Cohort Study
Prospective

Case Control StudyRetrospective

Cross Sectional StudyCross Sectional Study



A cohort (group) of subjects is identified
F ll d ti l (l it di l)Followed prospectively (longitudinal)
Subsequent findings are recorded
More than one cohorts may be studied andMore than one cohorts may be studied and 
compared
The best choice out of the observational 
studiesstudies
Problems:
◦ May be very long and expensive

U it bl f t◦ Unsuitable for rare outcomes
◦ Selection of subjects
◦ Loss to follow-up



Patients with Cirrhosis who develop 
Hepatocellular carcinoma
Smokers and non smokers who develop 
C i lCarcinoma lung
Patients of Myelodysplastic syndrome who 
develop leukaemiadevelop leukaemia
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Prenatal diagnosis of β-thalassaemia in Pakistan: experience in a Muslim country.
Ahmed et al, Prenatal Diagnosis 2000; 20: 378-383.



Always retrospective
Simple and inexpensive
Suitable for rare outcomes
Problems:
◦ Selection of controls

S l ti f◦ Selection of cases
◦ Recall bias



Haematological
Parameters

Untransfused
(n=171)

Transfused
(n=109)

p value

Mean Range Mean Range

Hb (g/dl) 6.3 1.9-9.0 6.2 2.3-11.2 0.20

MCV (fl) 70 57-83 74 58-98 0.014

MCH (pg) 21 15-29 24 16-31 0.015

Hb-F (%) 95 35-97 31 0.5-97 <0.001

Diagnosis of β-thalassaemia major in previously transfused patients.
Ahmed et al, JCPSP 2003; 13: 19-20.



Information is collected at only one point in 
time
Most epidemiological surveys
Easy and cheap
May be used as an alternative to cohort or 

t l t dicase-control studies
Problems:
◦ Sample selection◦ Sample selection







Place: Yes: No:
Train/Platform 90% 10%

Departure lounge 40% 60%

Parking 25% 75%

Bazar 1% 99%

Total: 39% 61%



Place: Anaemic: Normal:
AFIP 55% 45%

MH 40% 60%

CMH 25% 75%CMH 25% 75%

School 12% 88%

Total: 33% 67%









M l l ti f β th l i i P ki t b i f t l di iMolecular genetics of β-thalassaemia in Pakistan: a basis for prenatal diagnosis.
Ahmed et al, Br J Haematol 1996; 94: 476-481. 



The sample should be representative of the 
population
Care in formation of “groups” with respect 
t k f i tito known sources of variation
Confounding Variables
Ad t l iAdequate sample size 



Randomized Controlled Study



“Let’s try this new treatment 
on some patients and see 
what happens”what happens



Randomization
Blinding
Cross over
Selection of subjects
Selection of controls



Each patient has an equal chance of receiving 
th i t l ditithe experimental conditions
Simple randomization
◦ Tossing a coinTossing a coin
◦ Table of random numbers
◦ Computer
Block randomizationBlock randomization
Stratified randomization
Cluster randomizationCluster randomization



Hepatitis

Aetiology

A B C

Pathology

Clinical Features

Gross Microscopy Molecular

Clinical Features

Diagnosis

Jaundice Fever Malaise

Treatment

LFT Serology Biopsy

Complications

Combination Interferon Ribazol

Ch i Ci h i C iChronic Cirrhosis Carcinoma



The data from a good g
study can be analyzed in 
many ways, but no amount 
of clever analysis canof clever analysis can 
compensate for problem 
with the design of a study.

(Altman, 1991)


