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Abstract

This first article in a three-part series on research fundamentals describes the purpose and importance of writing a research
protocol a priori to the research study and discusses three components of a research protocol for a clinical, quantitative re-
search study. These components include the research question, outcomes and the background section including a literature
review. By using the author’s personal experience in writing and editing research protocols for international, peer-reviewed
journals, and reviewing the literature on writing high quality research manuscripts, protocols and proposals, this three-part
series provides a guideline for undergraduate researchers interested in publishing their research protocol in the Undergraduate
Research in Natural and Clinical Sciences and Technology (URNCST) Journal.
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Introduction

“For true success, ask yourself these four questions: Why?
Why not? Why not me? Why not now?”’
— James Allen (British Author)

A research paper documents the study findings and its
implications for the literature, practice, and policy. A re-
search protocol, on the other hand, describes the intended
outcomes, practices, and procedures of a research study. In
other words, a research protocol contains the “ingredients”
a researcher needs to conduct a research study.

The protocol is written a priori to the research study.
The components of a protocol follow a logical flow similar
to a clinical research manuscript. Writing a research proto-
col before conducting a study is essential because it enables
the researcher to reflect on the study’s objectives, receive
feedback from colleagues, peers, supervisors and other
stakeholders, and develop a plan that guides the researcher
when conducting the research study [1]. Feedback allows
the researcher to enhance the quality of the research, and in
turn, increase the transferability and impact of the study
findings.

Research protocols are especially important for studies
that are longitudinal or situated across multiple sites, insti-
tutions, and countries. For these studies, the research proto-
col documents and standardizes the policies, practices, and
procedures that all investigators and employees would fol-
low at each research site. A research protocol also ensures
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that all researchers involved understand their roles, respon-
sibilities, and collective objectives.

The components of a research protocol vary depending
on the discipline and the objectives of the research study. In
clinical research, a protocol usually comprises of an ab-
stract, literature review, research question, research out-
comes, study design and research approach, data extraction
methods, data management policies, intended statistical
procedures, the potential risk to subjects, threats to validity,
works cited and appendices [2]. Viewing existing research
protocols published in journals or on the websites of fund-
ing agencies provide excellent examples for researchers to
frame their own research protocols (Cochrane Database,
Journal of Medical Internet Research, and the BMC Series
journals). Table 1 contains more information on the content
of the components of a clinical research protocol.

Writing a research protocol may appear to be a signifi-
cant challenge. However, in addition to the benefits it con-
fers for conducting a research study, research protocols may
be published in research journals depending on the disci-
pline and topic. For example, the Cochrane Database ac-
cepts research protocols of randomized controlled trials
(RCTs) for publication. The Cochrane community checks
the information in these protocols to ensure that the intend-
ed procedures are rigorous and have high methodological
quality. Moreover, the Undergraduate Research in Natural
and Clinical Sciences and Technology (URNCST) Journal
provides a platform to undergraduate researchers for pub-
lishing research protocols from their independent study
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Table 1: Topics Addressed in Each Research Protocol Component

Protocol Component

Subsections

Abstract

An overview of the contents of a research protocol. This component tends to be op-
tional in clinical research protocols.

Research Question

The research question follows the PICO(TS) and FINER frameworks for effective
research questions.

Research Outcomes

A consideration of the primary and secondary objectives for conducting the research
study.

Background

An overview of the current research including the shortcomings, future directions,
and gaps to be addressed by the study. This section provides a convincing rationale
for conducting the study described in the research protocol.

Study Design and Approach

This section includes descriptions of the population(s) of interest, the eligibility cri-
teria, study setting(s), sampling strategy and calculations to computing the sample
size.

Data Extraction Methods

This section includes a statement on the ethics approval, description of the 1%, 2"
and 3™ contacts with the research participants, procedures for obtaining informed
consent, and the type, origin, and frequency of the data collected.

Data Management Policies

This section includes the policies governing data entry, data coding, and privacy and
confidentiality of data.

Statistical Procedures

This section describes the intended statistical procedures for obtaining descriptive
statistical data and the statistical analyses that address the research objectives of the
study.

Risk to Subjects

This section includes issues with informed consent, risks with the disclosure of sen-
sitive participant information, and issues that arise from the vulnerability of partici-

pants. Other ethical issues specific to the research design, approach and objectives
may also be discussed in this section.

Threats to Validity

this section.

This section discusses issues with confounding variables, sample size limitations,
and loss-to-follow-up. Other issues specific to the study may also be discussed in

Works Cited/References

The references usually follow the APA or MLA format according to the study disci-
pline and journal requirements.

Appendices

This section includes supplementary information relevant to conducting the research
study. Some examples include copies of survey measures to be used in the study,
interview guides, and additional sample size calculations.

projects [3]. In addition to a potential publication arising
from the research study itself, undergraduate researchers
can publish their research protocols in the URNCST Jour-
nal and further enhance their academic portfolio.

In this three-part series, the author discusses some con-
siderations for writing a research protocol. These recom-
mendations come from the author’s own experience in not
only writing research protocols but also editing them for
international, peer-reviewed journals. This paper also de-
rives reflections from the literature on how to write high-
quality research manuscripts, protocols, and funding pro-
posals. Moreover, this series provides a guideline for un-
dergraduate students interested in publishing their clinical
research protocols in the URNCST journal. The suggestions
provided are relevant to research protocols of quantitative,
clinical research studies. Protocols of qualitative or mixed-
methods research studies may be discussed in future edi-
tions.

In the first part of this series, the author discusses the
following topics: (1) developing the clinical research ques-
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tion, (2) explicating the primary and secondary research
outcomes, and (3) framing the background and literature
review.

Research Question
Identifying Research Opportunities

The first step to writing a research question is to identi-
fy a research problem. Asking the right research question
requires that the research problem (1) be compelling, and
(2) important to the stakeholders [4]. In clinical research,
there are multiple avenues to finding problems that could be
explored through research inquiry [5] such as personal ob-
servations and experiences in the clinical environment, dis-
cussions with peers, colleagues, supervisors and patients,
learnings and reflections from the literature, exploring med-
ical technologies, and reflecting on changes to policy and
practice [6, 7]. A general approach to identifying clinical
research problems is to have an open mind as you observe,
read, and converse with others about clinical practice, poli-
cy, and patient perspectives.
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Writing Research Questions: PICO(TS)

A clinical research question should follow the PI-
CO(TS) framework, which identifies the foundation of a
research study. This framework is widely used in clinical
research to explicate research questions. However, manu-
scripts seldom mention their research question in PICO(TS)
format explicitly. The major benefit of using this frame-

Table 2: The Components of a Research Question — PICO(TS)

work comes from knowing that journal reviewers look for
PICO(TS) when considering the clarity and impact of the
research question [1]. Moreover, without a careful consid-
eration of the research question, the study’s methodological
quality may be adversely influenced [5]. Table 2 provides
more information on the PICO(TS) framework.

Population

Identify the population of focus, the eligibility criteria for selecting a sample from the population, and
other features that define the population of interest.

Intervention

Identify the therapy, treatment, or approach that is reflective of the primary objectives of the research

study.

Comparison Identify the therapy, treatment, or approach that the intervention will be compared within the research
study.

Outcome Identify the measures (surveys, instruments, biological variables) that will be documented during the
study.

Time Identify the duration of the study. This component is optional depending on the context and objectives
of the study.

Setting Identify the study location. This component is optional because many studies can occur in multiple

institutions, nations, and jurisdictions.

Examples of Research Questions
For women between ages 20 and 45 at a women-only
homeless shelter in Mississauga, ON, Canada, and who
were victims of intimate partner violence in the past year,
does Principle-Centred Therapy increases scores on the
General Belongingness Scale over 8 weeks?

P: Women (ages 20-45) who were victims of intimate part-
ner violence in the past year

I: Principle-Centred Therapy

C: Baseline (before) vs. Principle-Centred Therapy (after)
O: General Belongingness Scale

(T): 8 weeks

(S): A women-only homeless shelter in Mississauga, ON,
Canada

For patients with low-risk prostate cancer, does external
beam radiotherapy with a high dose-rate brachytherapy
boost provide a superior relapse-free survival compared to
external beam radiotherapy alone?

P: Patients with low-risk prostate cancer

I: External beam radiotherapy with high dose-rate brachy-
therapy boost

C: External beam radiotherapy alone

O: Relapse-free survival

(T): N/A

(S): N/A

Writing Research Questions: FINER

Writing effective research questions is essential for
conducting a research study with high methodological qual-
ity and rigour. Effective research questions:
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(1) Improve the clarity of the problem being addressed

(2) Set the stage for an effective literature search

(3) Inform the efficient design and execution of the
study

(4) Assess whether or not the study accomplished
what it intended

The FINER acronym provides a guide for developing
effective research questions. This framework provides five
considerations when writing research questions. Table 3
describes each of these components in more detail.

In summary, developing a research question starts with
problem identification then follows with the use of the PI-
CO(TS) and FINER frameworks. Writing an effective re-
search question starts with (1) identifying a research area
worth exploring through research inquiry, (2) listing the
elements of PICO(TS) for framing a research question, (3)
specifying the elements of PICO(TS) as much as possible,
(4) writing the research question in an interrogative format,
(5) cross-checking whether or not all PICO(TS) elements
are represented in the research question, and (6) cross-
checking the research question with the FINER framework
[7, 8].

Research Outcomes

Determining the objectives of a research study is a cru-
cial aspect of planning for its successful implementation.
The clinical research enterprise is guided by outcomes in
health care, practice, and policy. Outcomes are variables
that (1) indicate the impact or success of a project, and (2)
can be measured objectively. This working definition of
outcomes derives from not only health policy, clinical epi-
demiology, and healthcare research, but also entrepreneur-
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ship (key performance indicators) and project manage-
ment (deliverables). In clinical research, the research ob-
jectives are referred to as clinical outcomes or endpoints.

Types of Outcomes

In clinical research studies, outcomes tend to be pa-
tient-relevant. The primary outcome is the foremost objec-
tive because it guides the understanding, design, and con-
duct of a research study. Research studies usually comprise

of one primary outcome to ensure that the scope of the
study is not too broad such that conducting the study be-
comes unfeasible, and not too specific that the findings
cannot be transferred or generalized to other contexts. On
the other hand, secondary outcomes are peripheral objec-
tives that do not guide the design, implementation, and
conduct of a research study but are nonetheless important to
patients and/or the researchers.

Table 3: A Framework for Writing Effective Research Questions — FINER

Feasible .

Will the study meet the sample size requirements?

e  Will the recruitment strategies reach the intended population?
e Does the study have the relevant expertise?

e  Will the funding cover the costs of the study?

Avre the study objectives too broad (scope creep) for one study?

Interesting

Is the research question interesting to the researcher?
Is the research question aligned with the researcher’s motivations?

Novel

Does the research question have a degree of novelty?
Does it advance the current literature?

Does it address some shortcomings of the literature?
Does it explore an innovative topic?

Ethical

Can the research study obtain ethical approval?
Does the research study impose unnecessary harm to participants?

Relevant

Is the research question relevant to the literature?
Does it contribute to knowledge, clinical practice, or policy?

Two frameworks may assist researchers to formulate
outcomes of a research study. The first framework de-
scribes some properties of good outcomes shown in Figure
1 [7]. The second framework is SMART, which outlines
outcomes as specific, measurable, achievable, relevant, and
timely [9]. These frameworks provide guidelines for formu-
lating research outcomes that contain the information need-
ed for project success.

Examples of Outcomes

This section uses examples of research questions to
provide illustrate outcomes that are SMART and not
SMART.

For patients with low-risk prostate cancer, does external
beam radiotherapy with a high dose-rate brachytherapy
boost provide a superior relapse-free survival compared to
external beam radiotherapy alone?

Some SMART outcomes include:

e Relapse-Free Survival (RFS) - The time until the
patient relapses as defined by an increase in the Pros-
tate-Specific Antigen (PSA) 2 ng/mL above the low-
est PSA value in the patient’s history.

e Five-Year Survival — The percentage of patients
who are disease-free five years subsequent to their
prostate cancer diagnosis.

Majid | URNCST Journal (2017): Volume 1, Issue 2
DOI Link: https://doi.org/10.26685/urncst.14

Some outcomes that are not SMART include:

e Survival — This is not a SMART outcome because it
is not sufficiently specific, and cannot be measured
without a formal definition of survival. Five-year
survival, relapse-free survival, and complication-free
survival are examples of more specific outcomes.

e Health — This is not a SMART outcome because it is
not sufficiently specific, and it cannot be measured
adequately without a formal definition of health.
Number of adverse events during surgery, and num-
ber of complications are examples of specific out-
comes.

e Satisfaction — This is not a SMART outcome be-
cause it is not sufficiently specific. Satisfaction could
relevant to life, surgery, family, work or other life
domains. A specific outcome would measure satisfac-
tion with life using Diener’s Satisfaction with Life
Scale (SWLS) [11]

e 10-Year Survival — This is not a SMART outcome if
the resources available cannot sustain a 10-year
study. In this case, the outcome is not timely and
achievable.

e Adverse Events in Colorectal Cancer — This out-
come may not be SMART because it is not relevant
to patients who have prostate and not colorectal can-
cer.
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Appropriate Objective Valid Reproducible Precise
. Clinically- Easily _ e
Reliable available quantifiable Efficient Sensitive
Specific Responsive Straightforward

Figure 1: Some Properties of Good Outcomes in Clinical Research Studies [7]

Scope of Qutcomes

Sometimes, a researcher strives to accomplish numer-
ous outcomes in one research study [5]. In such circum-
stances, the researcher should be cognizant of scope creep,
which is attempting to achieve multiple primary and sec-
ondary outcomes in one research study. Scope creep is
problematic because multiple outcomes will require more
funding, expertise, and time. More outcomes in one re-
search study mean that there will be more findings that
need to be reported, which complicates the publication pro-
cess when considering the strict word counts of journals. If
there are too many research outcomes, then the study de-
sign may also become inefficient and lack the methodologi-
cal rigour needed to answer the research question or
achieve the outcomes [5]. There are five “filters” for assist-
ing a researcher to prioritize research outcomes. These are
the (1) relevance to patients, (2) relevance to learners, (3)
feasibility given the resources, (4) level of patient and
learner interest, and (5) frequency or urgency of the re-
search problem [12].

One approach to ensuring that a research study has the
appropriate scope is for the researcher to reflect on whether
or not the outcomes can be split into two or more distinct
research studies that would provide equally beneficial con-
tributions to the literature. If this is the case, then the re-
search study is treading towards scope creep. Another ap-
proach is to elicit feedback on the research objectives from
peers, colleagues, supervisors, and managers. Sharing the
research outcomes with others is a beneficial method to
ensure that the outcomes of a research study are not beyond
the scope of what the researcher can handle or accomplish
given the resources [4]. In collaborative teams, however,
the undergraduate researcher must respect the confidentiali-
ty and ownership of the work. Before submitting a research
protocol to a journal for publication or presenting at confer-
ences, the undergraduate researcher should consult with
each team member. In the case that the team allows the
undergraduate researcher to publish the research protocol,
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there should be a dialogue about the order of authorship
(e.g., first, second third, and last authors).

Conceptualization and Operationalization

Sometimes, a researcher may identify a research prob-
lem but not in a form that allows for objective measure-
ment. When this happens, the researcher should reframe the
variables in the research problem to make them more ap-
propriate for a research study [5]. There are two important
definitions when thinking about outcomes and what they
mean in the context of data collection, management, and
analysis. Conceptualization refers to the process of identi-
fying and clarifying abstract ideas into concepts that are
understandable. For example, a feeling of fulfillment and
satisfaction in life (abstract idea) may be identified by
some as “meaning in life” (concept). Moreover, the feeling
of mental and physical exhaustion observed in some clini-
cians (abstract idea) may be clarified to “compassion fa-
tigue” (concept).

Operationalization, on the other hand, refers to the
process of reframing a concept into a directly measured
variable. For example, “meaning in life” (concept) may be
measured by administering the Meaning in Life Question-
naire (MLQ) (measure) [13]. Moreover, “compassion fa-
tigue” (concept) may be measured through the Professional
Quality of Life Scale V (ProQOL) (measure) [14].

When thinking about the outcomes, the researcher
should first conceptualize abstract ideas into discrete con-
cepts and follow with operationalizing these concepts into
directly measured variables. The researcher may use the
existing literature to assist in conceptualization and opera-
tionalization by deriving from the seminal definitions of
these concepts, administering surveys that are commonly
utilized or have been validated from the literature, or reflect
on the learnings from other scholars in the field.

Background and Literature Review
The literature review is a component of the background
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section of a research protocol. It provides an overview, in-
tegration, and synthesis of the findings from the literature
relevant to the research question. This includes theoretical
arguments concerning the relationships of relevant out-
comes, findings from landmark studies on the topic, and
shortcomings of the current literature. The literature review
may be considered a representation of a systematic review,
with the purpose of finding and describing all data pertinent
to a research question. Without an adequate understanding
of prior work on the topic, a researcher may not be able to
justify their study design or approach convincingly [4].

This section of research protocols is a review of the
current literature meaning that study findings should not be
reported sequentially without making significant associa-
tions, links, and relationships between them. Instead, the
literature review should provide an overview that integrates
and synthesizes the findings from different studies present-
ed in a story-like format that logically flows from one
thought to the next.

The literature review also provides a convincing ra-
tionale for conducting a research study [1]. An important
step to providing a convincing rationale is to link all find-
ings discussed in the literature review to their real-world
implications on knowledge, practice or policy. This requires
the researcher to answer the “so what?” of both the current
state of the literature and the research study being proposed.
The researcher should also provide a clear description of
how the research study contributes to the “so what?” and
addresses some of the shortcomings of the literature [1].

Some questions to consider when writing the literature re-
view:

e What is the problem that my literature reviewing is
describing?

e What type of literature review am | conducting
(methodology, policy, theory)?

e What is the scope of my literature review?

e Has my literature search been wide enough to ensure
that | have found all relevant data?

e Has my literature search ensured that | have encoun-
tered sufficient relevant information?

e Have | critically appraised the quality, depth and
breadth of the literature?

o Does the literature review provide a convincing ra-
tionale for conducting the study?

e Have | considered contrary perspectives to my cur-
rent understanding of the literature?

e Who is the intended audience of the literature re-
view?

e  Will the readers understand the literature review?

e  Will the readers find the literature review relevant,
appropriate, and useful?

o Does the literature review addresses gaps in the liter-
ature?
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Conclusion

This paper introduced the research protocol as a report
that documents the outcomes, practices, and procedures of a
research study. In this first article of a three-part series, the
author discussed the importance of writing research proto-
cols, provided frameworks for designing effective research
questions and outcomes, and offered some considerations
for writing a literature review. In the second article, the
author will discuss the study design and approach, data ex-
traction methods and data management procedures.
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