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Abstract

and Medical Science research.
Kew Words: research; beginners; medicine

In biomedical and medical research studies, useful conclusions can only be inferred from data derived using a valid study
design. Therefore, the selection of an appropriate study design is pertinent in providing unbiased, error free and scientific
evaluation of the hypothesis. The present review is intended to serve as a guide to our teaming beginners in Biomedical

Introduction

Study design is the set of evidence-based procedures that provide the
framework for conducting research. They could be generally classified into
two broad groups, namely descriptive and analytical studies. [1-3]

Descriptive Studies: these are studies which describes specific
characteristics in a population of interest. The most common forms are (a)
case reports; in which we discuss our experience with a particular patients’
presentations and management (b) case series; in which we discuss our
experience with several patients with similar presentations and their
management as a group. [4]

Analytical Studies: these are sub-classified into two groups, namely
experimental studies and observational studies. Experimental studies are
studies we conduct with interventions using randomization or blinding.
Randomization refers to the process of assigning subjects randomly to either
the treatment or control groups to equally distribute the demographic and
clinical variables in the study subjects. Blinding on the other hand, is a
process that prevents subjects and the research team from having prior
knowledge about the interventions in the subjects. [4-6]. A good example of
experimental study design are pre-clinical trials (experimental studies
involving animals) and clinical trials (experimental studies involving
humans). The primary advantage of experimental studies over observational
studies is that it provides a stronger evidence of an association and potential
causality between outcome and predictor variables through randomization or
blinding. [4] On the other hand, observational studies are studies that we
conduct without interventions. The subtypes of observational studies include
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(a) cross-sectional studies; in which case, the researcher takes a specific
sample at a specific time without any follow-up. This allows researchers to
determine the frequency of disease (prevalence) or the frequency of a risk
factor. For example, if we want to determine the frequency of lung cancer
in a population, we can conduct a cross-sectional study whereby we take a
sample from the population and calculate the numbers of individual who
were diagnosed positive for lung cancer in the population. (b) Cohort study;
in which two samples from the study population are compared by the
researcher. One sample is with a risk factor while the other lacks the risk
factor. Those with the risk factor are compared to those without the risk
factor. For example, to find out the relative risk for developing lung cancer
among smokers, we take a sample including smokers and non-smokers. Then
we calculate the number of individuals with lung cancer among both. Cohort
studies may take a prospective approach (where we follow the subjects in the
future to know who develop the disease) or retrospective approach (where
we look to the past using some data such as hospital medical records to know
who developed the disease).® (c) Case control studies; in which case the
researcher identifies the odds of having a risk factor or an exposure if an
individual has a specific disease (odds ratio). We conduct this type of study
by comparing two groups (i) one group with the disease (cases) and (ii)
another group without the disease (control). For example, if we want to
identify the odds of being a smoker among hypertensive lung cancer patients
compared to healthy individuals. To achieve this, we choose a group of
patients diagnosed with lung cancer and another group of healthy individuals
that serves as control. We then study their smoking history to find out if there
is a correlation. [7-10].
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Figure: Schematic diagram for types of study designs (Adopted with modifications*) (Adopted with modifications*)

Conclusion 4.
Identifying the most appropriate study design are critical for 5.
generating the best evidence to support or refute a hypothesis. A well-
designed study will clearly identify a range of variables including the
subjects, the population, the intervention of interest and the outcomes 6.
to be investigated. Understanding the various study designs is
important not only in devising a new study but also for critically 7
reviewing published studies.

8.
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