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One of the most difficult steps in conducting a clinical study, being of utmost im-
portance, is the preparation of the study protocol that provides a succinct, com-
prehensive description of the future research.1 There are five important phases 
in conducting medical research studies, including planning, performance, docu-
mentation, analysis, and publication. The initial phase of any medical study con-
sists in a precise planning, which is materialized in drafting the study protocol.2 

The design of a clinical study represents a critical element for the future de-
velopment of the study. A well-designed study will be easily conducted, as in-
vestigators will be guided by a well-defined set of rules in all the phases of the 
trial. The study protocol illustrates the procedure guidelines that are set before 
commencing with the research, as well as specific timelines, study population 
sampling, data collection and analysis, ethical considerations, methodology, 
and patient risks.3 

The role of a research protocol is to raise the study questions and to illustrate 
its importance, to analyze the current knowledge on the topic, as well as to find 
gaps in the existing literature, which will further the study rationale and cre-
ate the study hypothesis and objectives. Simultaneously, the protocol includes 
ethical considerations and description of the methodology used to answer the 
questions stated in the hypothesis, as well as discusses the prerequisites and ob-
stacles that may or may not be encountered when achieving the objectives. The 
benefits derived from a well-written study design will allow the research team to 
plan and review the phases of the project, it will act as a guide during the study, 
as well as a monitor for time and budget estimates.1 

A well-designed study includes non-equivocal inclusion and exclusion criteria, 
and a clear study protocol mentioning the procedures to be performed at baseline 
and during follow-up, as well as their timelines. At the same time, outcome mea-
sures and study endpoints should be presented in the protocol from the begin-
ning, in order to make the investigators aware on all the aspects of the study.

The structure of a properly written study design includes the following six 
aspects: the research hypothesis, the study population, the type of study, the 
unit of analysis, the measuring technique, and the calculation of the sample size. 
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The research hypothesis, or the questions to be answered 
by the study, will decide the rest of the characteristics that 
comprise a complete study protocol, as well as the data 
collection, the financial, logistical, organizational, and 
personnel aspects that are included in the planning of a 
study. The study hypothesis will also generate the objec-
tives, which are practically answers to the questions stated 
after a comprehensive review of the current literature on 
the subject. The objective of a study should be achievable, 
realistic, and specific, with no ambiguous statements. Fur-
thermore, it is advisable not to include more than two to 
five primary objectives, as more can lead to inaccurate re-
sults; however, researchers can include secondary objec-
tives in their study.1,4,5 The description of the study popu-
lation should include all aspects of the selection process 
and sample size calculation, as well as a comprehensive 
description of patient eligibility, exclusion and discontinu-
ation criteria of the included subjects.1,3,6 A suitable expla-
nation of the study type and the motives for which that 
study type was chosen should be given. Clinical research 
includes interventional (randomized clinical trials that re-
search the clinical and pharmacological activity of certain 
therapeutic interventions) and non-interventional studies 
(these include observational studies such as case-control, 
cohort, cross-sectional, or ecological studies).7,8 

The unit of analysis in typical clinical studies consists in 
the patient. However, the unit of analysis can also consist 
in a cell, an organ or organ system, or an animal, depend-
ing on the study population.3 The measuring technique in-
cludes both the instruments and the method that are used 
for the quantification of certain categorical and continuous 
variables that characterize the unit of analysis. Measuring 
instruments consist of either data collection with stan-
dardized questionnaires, such as for quality of life, or spe-
cific recordings of measuring data such as clinical or labo-
ratory parameters.3 The measurement schedule includes 
the number and specific times for the measurements to be 
acquired, which should be standardized in order to obtain 
comparable results for each subject, each time, and prefer-
ably by the same investigator, thus leading to lower risk of 
error.3 The calculation of sample size must be conducted 
before the initiation of the study, as this phase ensures that 
the study population is large enough, but not too large. If 
a sample is insufficient, the power of the study will be too 
low, and if the sample is too large, it will bring about both 
ethical problems, as too many patients will be exposed to 
unnecessary risks, as well as financial and structural prob-
lems.3,9–11

The importance of a well-written study protocol is de-
rived from its capacity to influence the subsequent quality 

of the study, the reliability of its conclusions, and the ac-
ceptance of its results for publication. The study design sets 
the objectives and guides the procedures, while consider-
ing possible errors and sources for research bias. Study de-
sign errors cannot be corrected after the study has been 
completed and once the data have been collected.3,12 Con-
sequently, the study protocol should be precisely thought 
out and designed, in order to minimize the risk of errors.

A well-written study protocol should incorporate suf-
ficient information regarding the research question, the 
study rationale, and the methodology, thus allowing other 
investigators to conduct the study and to reach compara-
ble results. Frequent errors encountered in study protocols 
include insufficient detailing of the study rationale, under-
powered study size sampling, invalid measurements, or 
unsuitable data handling and analysis.1

Publishing a study design is not always very easy. Most 
of the journals require prior registration of the clinical trial 
in an internationally recognized system, such as clinicaltri-
als.gov, and one of the mandatory prerequisites for pub-
lication or registration of any study design is represented 
by ethical approval. At the same time, publishing a study 
design implies the obligation of the investigators to adhere 
strictly to the published design, which will serve as a refer-
ence for the future publication of study results. 

Recently, more journals started to publish innovative 
study designs. Some of them agreed to publish study de-
signs without any peer review if the clinical study is the 
subject of a research grant funded by an internationally 
recognized body. This is conceptually possible without 
altering the quality of the journal, because those study 
designs have been already reviewed and validated by the 
research agencies funding the research. 

Two articles published in this issue of JIM present two 
study designs: the INFLAMAP study and the HYBRID-
HEART study.13,14 These articles present the design of two 
interesting studies in the field of cardiology. While INFLA-
MAP addresses the role of inflammation in the genesis of 
atrial fibrillation and its reccurence,13 HYBRIDHEART 
tries to develop a new tool for assessing cardiac remodel-
ing and its complex interrelation with myocardial viability 
using hybrid imaging models.14 Independent of the field 
addressed, the design of a clinical study can represent the 
first step for a smooth development of the clinical study 
and a successful completion of the entire research. 

Designing a protocol before commencing with a project 
is one of the most difficult stages in scientific research, as it 
plays a major role in the proper development of the study, as 
well as in obtaining reliable results. A good study protocol 
should be short, yet comprehensive, while providing suffi-
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cient information on its hypothesis, rationale, methodology 
and ethical considerations. An adequately planned research 
study will lead to lower rates of errors and also to results that 
can be published in high-quality journals. 
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