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ABSTRACT 

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 an 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 and Medical Science research. 
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INTRODUCTION 

The 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 that describe specific characteristics in a population of interest. The most common forms are (a) case 

reports; in which we discuss our experience with a particular patient's 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  
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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 is 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 stronger evidence of an association and potential causality between outcome and 

predictor variables through randomization or blinding (Figure 1) [4]. On the other hand, observational studies are 

studies that we conduct without interventions. The subtypes of observational studies include: 

Cross-sectional studies: 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 number of an individual who was diagnosed 

positive for lung cancer in the population.  

Cohort study: The 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 a retrospective approach (where we look to the past using some data such as hospital medical 

records to know who developed the disease) [6].  

Case-control studies: 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 a 

control. We then study their smoking history to find out if there is a correlation [7-10]. 
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Figure 1 Schematic diagram for types of study designs 

CONCLUSION 

Identifying the most appropriate study design is critical for generating the best evidence to support or refute a 

hypothesis. A well-designed study will identify a range of variables including the subjects, the population, the 

intervention of interest, and the outcomes to be investigated. Understanding the various study designs is important not 

only in devising a new study but also for critically reviewing published studies 

DECLARATIONS 

Conflict of Interest  

The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of 

this article. 

REFERENCES 

[1] Chidambaram, Ambika G., and Maureen Josephson. "Clinical research study designs: The essentials." Pediatric

investigation, Vol. 3, No. 04, 2019, pp. 245-52.

[2] Lim, Hyun Ja, and Raymond G. Hoffmann. "Study design: the basics." Topics in Biostatistics, 2007, pp. 1-17.

[3] Majid, Umair. "Research fundamentals: Study design, population, and sample size." Undergraduate research in

natural and clinical science and technology journal, Vol. 2, 2018, pp. 1-7.

[4] Grimes, David A., and Kenneth F. Schulz. "An overview of clinical research: the lay of the land." The lancet,

Vol. 359, No. 9300, 2002, pp. 57-61.

[5] Kandi, Venkataramana. "Research process, study variables, statistical validations, and sampling methods in

public health related research: an update." American Journal of Biomedical Research, Vol. 10, No. 1, 2022, pp.

1-8.

[6] Rohrig, Bernd, Jean-Baptist D. Prel, and Maria Blettner. "Study design in medical research: part 2 of a series on

the evaluation of scientific publications." Deutsches Arzteblatt International, Vol. 106, No. 11, 2009, 184-89.

[7] Soto, Alonso, and Aleksandar Cvetkovic-Vega. "Case-control studies." Revista de la Facultad de Medicina

Humana, Vol. 20, No. 1, 2020, pp. 138-43.

[8] Sutton-Tyrrell, Kim. "Assessing bias in case-control studies. Proper selection of cases and controls." Stroke, Vol.

22, No. 7, 1991, pp. 938-42.

[9] Fabregues, Sergi, and Michael D. Fetters. "Fundamentals of case study research in family medicine and

community health." Family Medicine and Community Health, Vol. 7, No. 2, 2019.

[10] Barlow, William E., et al. "Analysis of case-cohort designs." Journal of clinical epidemiology, Vol. 52, No. 12,

1999, pp. 1165-72.

25

Int J Med Res Health Sci 2023 12(3): 23-25

https://mednexus.org/doi/abs/10.1002/ped4.12166
https://link.springer.com/protocol/10.1007/978-1-59745-530-5_1
http://www.urncst.com/index.php/urncst/article/view/16
https://www.sciencedirect.com/science/article/pii/S0140673602072835
http://article.scibiomedicalresearch.com/pdf/ajbr-10-1-1.pdf
http://article.scibiomedicalresearch.com/pdf/ajbr-10-1-1.pdf
https://www.biomodels.udl.cat/export/sites/Biomodels/en/Learning-tools/Learning-statistics/.galleries/Papers/Dtsch_Arztebl_Int-106-0184.pdf
https://www.biomodels.udl.cat/export/sites/Biomodels/en/Learning-tools/Learning-statistics/.galleries/Papers/Dtsch_Arztebl_Int-106-0184.pdf
https://revistas.urp.edu.pe/index.php/RFMH/article/download/2555/2813?inline=1
https://www.ahajournals.org/doi/abs/10.1161/01.str.22.7.938
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6910739/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6910739/
https://www.sciencedirect.com/science/article/pii/S089543569900102X

	Received: 23-February-2023, Manuscript No. ijmrhs-23-89908; Editor assigned: 25-February-2023, PreQC No. ijmrhs-23-89908(PQ); Reviewed: 28-February-2023, QC No. ijmrhs-23-89908(Q); Revised: 02-March-2023, Manuscript No. ijmrhs-23-89908(R); Published: ...



