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RESUMO
Neste artigo, apresentamos uma proposta de estrutura geral para o desenho de um protocolo de um estudo epidemiológico observa-
cional. Começamos por realçar a importância do protocolo de investigação, nomeadamente no controlo de alguns viéses e na garantia 
do rigor metodológico e reproductibilidade do estudo. De seguida, reflectimos sobre os elementos essenciais que devem constar num 
protocolo de investigação, independentemente do objectivo do mesmo. Apresentamos, ainda, alguns aspectos específicos a constar 
em protocolos de estudos transversais, de caso-controlo e de coorte. 
Palavras-chave: Epidemiologia; Estudos Epidemiológicos; Métodos Epidemiológicos Investigação Biomédica; Estudo Observacional; 
Desenho do Estudo.

ABStRACt
In this article, we propose a general structure for designing a research protocol of an observational epidemiological study. We start 
by highlighting the importance of the research protocol, namely in accounting for some bias and guaranteeing methodologic rigor and 
study reproductability. Next, we reflect on some of the essential elements of a research protocol no matter its objective. We further 
present some specific issues to be included according to the type of study: cross-sectional, case-control and cohort.
Keywords: Biomedical Research; Epidemiologic Methods; Epidemiology; Epidemiologic Studies; Research Design.

INtRODUCtION
 Designing an epidemiological study, and the research 
protocol that should go with it, is a very challenging task. 
The majority of researchers usually start in overexcitement 
but, despite enthusiasm and interest being essential for 
success, designing and planning how to conduct the study 
is also fundamental. People often want to go directly from 
the idea that they have workout for their research to collect 
data, sometimes without having read any material on the 
subject. But, if you want to have a study done, you have to 
seat for a while and start thinking about what you want, can 
and will do to have to a good epidemiological study. The dif-
ficulty is that, most of the times, excitement does not survive 
planning. Believe me that, when planning an epidemiologi-
cal study, Murphy’s Law does apply and if anything can go 
wrong it will for certain.
 After having an idea about the problem you want to 
study you should always spend a little bit of time search-
ing for literature, reading what has been done in that area, 
what the current knowledge is and what have been the me-
thodological approaches to the subject. After you have been 
through this process, sometimes, after you talked to a few 
colleagues, you will have a clearer idea about the objectives 
and hypothesis of your research in the back of your mind 
and you will be more informed to start designing a (good) 
epidemiological study.
 There is no perfect epidemiological study and those who 
seek for it might end in a “dead end”, meaning not doing any 
study at all. However we can always design a good epide-
miological study which will be the one that tries to control 

as much error and bias as possible, allowing for the most 
precise and accurate estimates, is adapted to context, and 
has the right balance between internal and external validity.
 The secret to a good epidemiological study relies ba-
sically on planning, and planning and planning again. And 
planning refers to thinking ahead, to ensure that the study 
is probability capable of answering to the research question 
and predicting all things that can happen to bias the study 
– we must consider all issues from conceptual framework in 
which the study is based on, objectives, data collection and 
analysis and how those elements contribute to achieve the 
objectives of the study. The place to start doing this is the 
research protocol.

Epidemiological research protocol
 A milestone of any epidemiological study is the writing of 
the research protocol.1 It is a guide for researchers and col-
laborators to follow and consult during the implementation 
of the study. On the other hand, when we write the research 
protocol, we are guaranteeing rigor of the research, i.e., the 
implementation of the study will not be affected by the re-
sults of the study itself or by any other issue that might arise.
 The format of the research protocol varies widely ac-
cording not only with the area of knowledge (e.g., epidemi-
ology vs sociology), type of study (randomized controlled 
trial versus cross-sectional study), or the goal of writing it 
(e.g., apply for funding or academic purposes). Neverthe-
less, there are several common features to all research pro-
tocols. 
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 Basically, a research protocol is divided in 6 big sec-
tions: title, introduction, materials and methods, expected 
results, references and annexes. Although all chapters are 
important and complementary, the methods and materi-
als section is by far the one that should worry us most and 
where we should invest more. In this section we will try to 
address error and avoid bias, we will compromise between 
internal and external validity and we will present a guide 
that ultimately will allow the study to be replicated.

What are we writing the research protocol for?
 The format and structure of the research protocol might 
vary according to its objective. Generally, research protocols 
are written to (1) apply for funding; (2) present in academic 
context for evaluation/ degree or (3) guide the researcher 
throughout the research without any other objective.2 An 
example of this last case is when we propose ourselves to 
conduct an epidemiological study for producing a paper and 
we are not applying for funding or doing an academic exam. 
Sometimes, when this is the case, we often forget to write 
the protocol postponing it to when we will be preparing the 
methods section of a paper for submission to an internation-
al journal. This will inevitably leed to a series of constrains: 
research might be biased and deviated from initial objective, 
we might be ‘fishing for data’, among others. So, whatever 
the case, a research protocol is always needed and must be 
wrote before the implementation of the study.
 If a research protocol is going to be developed to apply 
for funding we should look carefully at the demands made 
by the funding agency and write the research protocol ac-
cording to them. Most of the times, the funding agencies ask 
for information that has to be organized in a different way 
that it would be in a more traditional, academic like research 
protocol. An example: in the 2012 call application form of 
Fundação para a Ciência e Tecnologia (FCT), included, in 
the project technical description: literature review, plan and 
methods, tasks (beginning/ end, duration, description and 
expected results, members involved and time allocation – 
in person* month), project timeline (management structure, 
milestones, timeline – gantt chart), bibliographic references,  
budget and budget rationale and possible conflicts of  
interest.
 In this paper we will present the traditional, more ‘aca-
demic’ format of a research protocol for an observational 
epidemiological study since many of the information pre-
sented here does not change in content (only in format) to 
that required by funding agencies. Please note that it is a 
general structure and that, depending on the type of epi-
demiological study, items can be present, absent or more 
or less developed. Due to the specificity of experimental  
research protocols these are not addressed in this paper.

Language and writing style
 The language and writing style of a research protocol 
should be plain, direct to the point and in future tense. We 
must use short sentences and change paragraph whenever 
there is a variation in subject. Since the research protocol 

might be assessed or simply read my individuals that might 
not have the same background as we have, we should write 
it in a doubtless way, always defining concepts even if we 
are very familiar with them. It might be helpful to think of 
the study protocol as being a recipe that either us or any-
one else can follow and arrive at the same result. Thus, we 
should write for others to read and understand.

title
 The title of the study must be comprehensive and clear. 
Ideally it should state the epidemiological triad – persons, 
time and place – and include the type of study. This helps 
readers (either teachers or evaluators from funding agen-
cies) to contextualize the study and it tells straight forward 
what type of evidence we might be looking at as well as 
the major limitations (i.e., in terms of study design). If we 
think about upcoming outcomes of the study, as a published 
paper, a good, self-explanatory title might help prospective 
readers to find exactly what they want and enhance the 
probability of the study being cited. An example of a clear 
title: a cross sectional survey on job satisfaction and inten-
tion to leave in medical doctors working in the ICU of an 
University Hospital in Oporto, Portugal.

INtRODUCtION
 The introduction of a research protocol should comprise 
(1) literature review and (2) objectives. 

Literature review
 In an epidemiological research protocol, the objective 
of the literature review is to set the scenario, to generally 
describe what is known about the subject, i.e., we have to 
answer the what, who, when, how, and why. The literature 
review will ‘relate a study to the larger, ongoing dialogue in 
the literature, filling the gaps and extending prior studies’.3 
In this case it is presented at the beginning to provide direc-
tion for the research questions or hypothesis.3 
 In order to conduct a literature review we should: (1) 
define key words and databases to search; (2) search data-
bases using keywords; (3) select articles and books of inte- 
rest trying to understand if the article/ book will contribute to 
the understanding of the literature; (4) go through the arti-
cles/books, summarize and place them in groups according 
to the subject feature they address; (5) structure the litera-
ture thematically or by important concepts, summarizing, in 
the end, important themes and (6) explain how our study 
will add further to the literature, what is its innovation and 
expected impact.
 There are several steps to write a literature review. Usu-
ally, and in a quantitative approach based on deduction we 
prefer going from general to specific (e.g., consider a study 
on the determinants of cross border reproductive care – we 
should analyze cross border health care in general and its 
determinants and then the specific case of reproductive 
care). While writing the literature review, and despite being 
more or less developed in the research protocol, we should 
also bear in mind that it will set the basis for the discussion. 

Fronteira I. Epidemiological research protocol at a glance, Acta Med Port 2013 Nov-Dec;26(6):731-736
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OBJECtIVES
 After we have written the literature review, we must 
state the objectives and/or underlying hypothesis of our re-
search. These relate to the question that we want to see 
answered by our study.4 Defining objectives will help focus 
the research avoiding extra-work and deviations from initial 
intention, thus avoiding bias.
 We should state the overall objective of the research, 
also called in English literature aim (e.g., to understand the 
determinants of condom use in adolescents) and then pre-
sent the specific objectives (which are at the level of opera-
tional tasks and can often be translated in to a statistical 
hypothesis).1 The specific objectives must be in line with 
the overall objective, contributing to its achievement, should 
be specific, attainable and measurable.1 An example: to 
test the association between number of cigarettes smoked 
per day and having asthma – the underlying statistical hy-
pothesis is H0: there are no differences in the number of 
cigarettes smoked per day among those with and without 
asthma. In this example, by defining the objective, we are 
also clarifying the type of analysis and results we are loo-
king for and, at the same time, indirectly defining the type of 
data that we are collecting. Thus, writing a research proto-
col is not a linear process – all is intertwined.

MAtERIAL AND MEtHODS
 After defining the research objectives/ hypothesis we 
must, by now, have a clearer idea on the methods we are 
going to use in order to achieve them. Part is already deter-
mined by the objectives themselves (e.g., if our objective is 
to determine the prevalence than we should consider run-
ning a cross sectional study).
 Usually, the methods pertain to a specific approach: 
quantitative, qualitative and mixed methods.5-7 This relates 
to the way the researcher understands reality. In epidemio-
logy we test objective theories by examining the relation-
ship among variables - qualitative (or positivist approach). 
Creswell explains that ‘…those who engage in this form 
of inquiry have assumptions about testing theories deduc-
tively, building in protections against bias, controlling for 
alternative explanations, and being able to generalize and 
replicate the findings’.3 Despite that, in the last years, epi-
demiologists have started to use mixed methods approach 
(complementary combination of quantitative and qualitative 
approach).
 The recognition of the type of approach is very important 
because it will set the tone for the methods section and, at 
the same time, help us to choose the appropriate methodo-
logical references to be use while maintaining a theoretical 
coherence throughout the research protocol. It is not good 
practice to use, for instance, ‘qualitative language’ or refer-
ences while working in a positivist paradigm.

Study design
 We should define the type of study that we are con-
ducting, preferably using a taxonomy that is in line with the 
paradigm8. By doing this we are informing not only about 

the study design but indicating potential bias, as well the 
expected type of results or their value in terms of strength of 
evidence.

Setting
 The description of the study setting depends on the type 
of study and on the importance it can have on the results. 
It can also shed light on some of the features of the prob-
lem that we are studying and later help frame findings. This 
section can include information on the setting (e.g., com-
munity, institutional) and locations where data is going to 
be collected, relevant events/ dates, periods of recruitment, 
exposure, follow-up, and data collection.9

Population and sample
 This is one of the most critical parts of the methods 
section. Usually we have to make a series of decisions 
concerning the selection of subjects to be studied and this 
conditions the external validity of the study. We should be 
extremely cautious and describe all the steps and decisions 
made in order for others to repeat flawless our study. Thus, 
we should (1) explain why we chose to conduct a census 
or use a sample; (2) define the studied population (even if 
we chose to use a sample); (3) mention eligibility criteria; 
(4) explain the rationale behind the chosen type of sam-
ple (probabilistic/ not probabilistic) and within each type of 
design chosen (e.g., simple random sample, quota, etc.); 
(5) describe how the minimum sample size was achieved 
(present mathematical forms and values used for computa-
tion, e.g., mean, proportion, confidence level, precision or 
stopping rules); (6) explain how sample units were selected 
(if necessary we should present a step by step guide).10 
 Depending on the type of study, further information 
should be added (Table 1).

Data collection instruments
 All data collection instruments should be mentioned and 
explained. Three situations might occur: (1) the data col-
lection instrument is already developed and validated; (2) 
the data collection instrument is already developed but not 
validated for the target population of the study; or (3) the 
data collection instrument is going to be developed for the 
purpose of the study. 
 In the first case, we should briefly explain the instrument 
(e.g., objective, how it was developed, coding and scoring) 
and the validation procedure using the original references 
for both cases. 
 In the second case, we might have to translate the 
instrument and/or adapt it culturally and then validate it. If 
this is the case, we should describe how we are going to do 
this and later, in the results section, present the results for 
the validation of the instrument.
 When we are going to develop the instrument, we should 
mention the type of instrument (e.g., form, questionnaire, 
checklist), the type of questions (e.g., open, close), the lay-
out and the rational for it (e.g., organized by sections, which 
sections come first/ last), the volume, complexity and nature 
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Table 1 – Inform
ation that should be presented according to type of study and item

 of the research protocol (partially adapted from
 STR

O
BE statem

ent) 9

Item
 

type of study

C
ross-sectional

C
ase-control

C
ohort

Population and sam
ple

Eligibility criteria
Sources and m

ethods of selection 
of participants

Eligibility criteria
D

efinition of case and of control
Sources and m

ethods of case ascertainm
ent 

and control selection
R

ationale for choice of cases and controls
R

atio of controls per case
M

atched studies – m
atching criteria and num

ber 
of controls per case

Eligibility criteria
Sources and m

ethods of selection of participants
M

ethods of follow
-up

M
atched studies – m

atching criteria, 
num

ber of exposed and unexposed

D
ata analysis

D
escription of all statistical m

ethods, 
including those to control for confounders
M

ethods to exam
ine subgroups and interaction 

(effect m
odification)

H
andling of m

issing data
M

ention how
 sam

pling strategy w
as 

handled in analytic m
ethods (e.g., design effect, 

w
eights) 

Sensitivity analysis

D
escription of all statistical m

ethods, including 
those to control for confounders
M

ethods to exam
ine subgroups and interaction 

(effect m
odification)

H
andling of m

issing data
H

andling of m
atching of cases and controls

Sensitivity analysis

D
escription of all statistical m

ethods, 
including those to control for confounders
M

ethods to exam
ine subgroups and interaction 

(effect m
odification)

H
andling of m

issing data
H

andling of loss to follow
-up

Sensitivity analysis
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of the data collection (e.g., face-to-face interview, registries, 
etc.). It is also good practice to briefly analyze the implica-
tions of each of the data collection instrument and method 
chosen on the quality of data (e.g., expected response rate, 
response bias).11 
 No matter the situation, we should always explain how, 
by whom and when are data collection instruments going to 
be applied.

Variables
 In this chapter we must clearly identify the dependent 
and independent variables as well as potential confounders 
and effect modifiers. In each case we should present a ta-
ble with the variable name (e.g., gender), its definition (e.g., 
refers to the gender of the respondent), type (quantitative/ 
qualitative) (e.g., qualitative), measurement scale (nominal, 
ordinal or numeric) (e.g., nominal) and domain (e.g., male 
and female). If useful, we can add information on computer 
notation for the variable in the database.
 When variables have to be calculated (e.g., scores of 
SF-36) or recoded (e.g., age into age groups), this is the 
place to explain their computation, rationale for coding and 
interpretation.9 

Data analysis
 In data analysis we should mention how data is going 
to be introduced in the database, what program(s) for data 
handling and analysis we are going to use and thoroughly 
describe all data analysis to be performed. Ideally we should 
prepare a data analysis plan, referring which measures are 
going to be computed for each variable, which variables are 
going to be crossed with, the statistics to be computed and 
the tests to be applied. As an alternative, we can generally 
mention the analysis to run according to the type of variable 
(e.g., compute central tendency measures for numerical 
scale variables), and the type of analysis (e.g., for studying 
the relation between two numerical scale variables we are 
going to use Pearson correlation coefficient). If we expect 
to use multivariate analysis we should mention the type and 
the criteria for choosing the variables to enter the model. 
Other statistical analysis should also me mentioned (e.g., 
cluster analysis, factorial analysis).
 Additionally we should set the confidence level for sta-
tistical inference as well how missing data are going to be 
handled. We should not forget that data analysis should re-
flect the study objectives – the results from the previous are 
going to enable us to respondent to the later ones.
 Statistical analysis might change according to the type 
of study (Table 2).

Implementation
 In the implementation section we should thoroughly 
describe how the study is going to be implemented. This 
should include all steps from preparing the protocol, pro-
curement arrangements, submissions to ethical committee 
to getting approvals (e.g., hospital management board), 
among others. 
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 All requests to external bodies (e.g., ethical committees) 
should be mentioned and the letters can be presented in 
annexes to the protocol.
 Usually we include a work plan, often in a Gantt chart 
format, where we present activities and the time line for 
their completion, as well as the relationship between the 
several activities (e.g., independent, dependent, happening 
at the same time, etc.). In some cases it might be useful 
to include milestones and deliverables (required by some 
funding agencies like FCT and European Union). Mile-
stones identify critical points in the implementation of the 
study that have to be achieved in order for the study to pro-
ceed. Deliverables are products resulting from the study 
(e.g., questionnaire or article for publication).
 Even if we are not applying for funding, we should pre-
sent an estimate of resources (e.g. financial, material, hu-
man) needed to conduct the study. When we present a bud-
get this should be realistic and account for the time lapse 
between planning the study and procurement/acquisitions. 
In the budget we should mention items (often organized by 
type – e.g., human resources, travel, and procurement), 
unit cost and total cost. Sometimes, when we came into this 
stage, we realize that we not have the sufficient resources 
(time or money) to conduct the study and we might have to 
review the entire protocol.
 This section can also include a plan and methods for 
dissemination of results (e.g., publications and conferen-
ces).

Ethical considerations
 Epidemiological studies cannot be detached from social 
context.12 We are often faced with the need to obtain accu-
rate information but with the moral imperatives of avoiding 
harm, do good, promoting justice, and respect autonomy. 
 In the ethical considerations chapter of the research 
protocol we should explain how we are going to deal with 
ethical constrains to the design and implementation of the 
study. Usually we should do this by analyzing our study in 
light of the ethical principles of beneficence, non-malefi-
cence, justice and respect for autonomy.13 It is not sufficient 
to state that we are going to respect these principles but 
how we are going to achieve that (Table 2). Nevertheless, 
the abstract principles before mentioned provide a starting 
point and specification depending on the context is always 
needed (e.g., selection of subjects, choice of comparison 
group, interviewing procedures, avoidance of bias).13

 Bear in mind that this is the section that ethical commit-
tee will be analyzing more carefully.

CONCLUSION
 Although occasionally being time consuming and te-
dious, writing a good research protocol is a prerequisite for 
a good epidemiological study, independently of its objective 
(academic or funding). 
 All parts of the research protocol should be carefully 
written using simple and clear language, defining and ex-
plaining essential concepts in order to allow others besides Ta
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the research team to replicate the study. All decisions must 
be presented with their rationale and it is good practice to 
reference methodological options and terms.
 By carefully preparing a research protocol we avoid 
further bias to the study, guarantee rigor and (in)directly 
enhance study’s internal validity. Besides that, a good 
research protocol is also a good contingency plan for all 
the things that can impair the implementation of the study. 
Sometimes it can work as a plan to deal with risk (of, for 
instance, not ending the study). More, a good research pro-

tocol is half-way work done for a good paper or scientific 
report. 
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