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	Phase
	Process
	Purpose
	Resources

	[bookmark: _Toc536711255]1. Research Study Development & Refinement (2 - 6 months)
	[bookmark: _Toc536711256]1.1 Literature review; 
scoping review; systematic review
	· Identify knowledge gaps
· Define and refine research question
· Identify potential collaborators
· Explore types of study designs 
· Focus research plan to ensure feasibility and appropriateness of your research question

	· Your research mentor
· Your Departmental Research Manager 
· VCHRI Researcher Directory
· VCHRI Research Facilitator
· VCH Library Services
· UBC Library 
· VCH CRU
· UBC DoM
· C2E2
· CHEOS
· BC AHSN
· N2

	
	1.2 Identify Patient Partners
	· Engage patients and community as partners 
· Consider the knowledge users of your research and engage with them early to develop a Knowledge Translation (KT) plan for your research
· Consider appropriate Indigenous health research guidance
	· VCH CEAN
· VCH Aboriginal Health 
· Indigenous Research Support Initiative (UBC)
· PVN (PHC)
· GOV BC Patients/Partners
· CIHR SPOR 
· KT Pathways 
· VCH Community Engagement 
· CIHR Guidelines for Health Research Involving Aboriginal People

	
	1.3 Identify Study Framework
	· General designs: Qualitative or Quantitative
· Health Services
· Program Evaluation
· Clinical Trials

	· C2E2 
· CHEOS

	 
	[bookmark: _Toc536711257]1.4 Refine Methodology
	· Confirm your study design is appropriate for your research question
· Consult with statistician or methodologist to ensure you plan to collect the data you need to answer your research question
· Develop a plan for how to deal with missing data/incomplete data sets
· Calculate the sample size you need (if applicable)
· Is it Research or QI?

	· C2E2
· UBC Applied Statistics and Data Science Group
· CHEOS
· PopDataBC
· SFU Big Data Hub 
· ARECCI Evaluation Framework
· Qualitative Designs & Methods

	 
	[bookmark: _Toc536711258]1.5 Develop study protocol
	· For clinical research, the protocol details how the study will be conducted
· General components include: project title, summary, research proposal, ethical considerations, roles and expertise of team members, study timeline, strengths and limitations, results and implications, anticipated results and implications and references
· Must be aligned with regulatory requirements
· Consider appropriate Indigenous health research context
	· VCHRI Quality 
· SPIRIT
· WHO
· UBC DoM
· 
Writing a Research Protocol 




	 
	[bookmark: _Toc536711259]1.6 Develop budget

	· Consider set up costs, staffing, participant enrollment costs, supplies, incidentals over the time frame of your research study
· Consider the time it takes to operationalize a study (regulatory and compliance steps); travel, overhead and administrative support required; costs for trainees 

	· Departmental Research Manager 
· VCHRI budget negotiation tips and calculator 
· CHEOS budget checklist and template
· UBC FOM Indirect Costs of Research Policy
· UBC Salary Scales
· UBC HR

	 
	[bookmark: _Toc536711260]1.7 Identify appropriate funding source
	· Depending on size and scope of your project, you can determine whether to focus on internal, local, national or international funding sources
· Consider Tri-Council (CIHR, NSERC, SSHRC) operating grants and priority announcements; charities and foundations; local research institutes and internal divisional or centre funding may be available
· Subscribe to newsletters, which often circulate funding opportunity announcements (VCHRI, VCH Department of Family Practice, CIHR, MSFHR, UBC, Faculty of Medicine, your Faculty/Department, UBC SPARC, CHEOS, iCORD, etc)  
	· VCHRI Internal Awards
· UBC ORS (includes all major funding opportunities)
· UBC SPARC
· CIHR ResearchNet
· MSFHR
· US grants (NIH, DOD, etc)
· UBC & Hospital Foundations 
· Area-specific Charitable Foundations

	 
	[bookmark: _Toc536711261]1.8 Confirm eligibility to apply for funding and review evaluation criteria; confirm application deadlines
	· Before developing your grant application, ensure you are eligible to apply. Each funding opportunity will specify eligibility criteria, which may include:
· Education requirements (MD, PhD, etc)
· Career stage requirements
· Appointment type, protected time for research, requirements for funding commitments
· Familiarize yourself with the evaluation criteria for the funding opportunity to ensure you fully address it in your grant
· Confirm application deadlines early in the process
· Check for internal requirements or additional documents needed by your Department, Faculty and/or VCH
	· VCHRI ORS
· VCHRI Research Facilitator
· UBC FOM MedNet

	 
	[bookmark: _Toc536711262]1.9 Grant development
	· Identify requirements for the funding opportunity (partners, letters of support) and elements that will improve the competitiveness of your proposal
· Review previous successful grants (SPARC maintains a library of grants)
· Participate in internal grant review process 
· Engage your Department’s grant writer to strengthen your proposal

	· VCHRI Internal Awards 
· UBC SPARC
· Grant Development Office  in your Department

	 
	[bookmark: _Toc536711263]1.10 Obtain signatures and submit funding application

	· Each funding application requires a completed and signed Research Project Information Form (RPIF), which is reviewed by your Department Head, Centre Director (if applicable), and Dean
· Depending on the funding opportunity, there may be multiple signature requirements at the Divisional, Departmental, Faculty and Institutional levels – allow adequate time for obtaining all the necessary signatures well before application deadline
· If you do not have a UBC affiliation, contact VCHRI ORS 

	· VCHRI ORS
· Research Project Information Form
· UBC Policy 87
· FoM signature process (for Faculty Salary Awards)


	2.0 Research Study Setup 
(4-9 months)
	2.1 Tracking your project
	· UBC uses RISe, an online system to manage and track funding applications
· You can access RISe using your CWL
· CWL is used for all Ethics applications
	· UBC RISe
· UBC Campus-Wide Login


	 
	2.2 Setting up a research account

	· Once you receive funding, ORS will create a Project Grant (PG) research account for your study
· You will need to provide your RPIF (if you haven’t already), award letter including payment schedule, and complete any required compliance steps 
· For Sponsor clinical trials, contact VCHRI Clinical Trials Administration 
· For Investigator-led clinical trials, contact UILO
	· VCHRI ORS
· VCHRI CT Administration
· UILO
· RPIF
· Department Manager – PI Dashboard

	 
	2.3 Research Approvals
	· Before you begin your study, you may need multiple approvals, and this may be time-consuming to complete
· You can often complete all these requirements simultaneously, and you can do many of them while you are applying for funding. 
· ORS can advise on which requirements will apply to your study:
· Human Research Ethics
· Biosafety
· UBC Conflict of Interest
· UBC Financial Conflict of Interest

	· VCHRI ORS
· UBC ORS
· UBC Risk Management Services
· UBC Conflict of Interest


	 
	2.4 Human Research Ethics
	· All research involving human participants must have Ethics approval, and are centrally processed through UBC REB
· Ethics applications, templates and other resources are available on the RISe website
· Regular workshops to guide and support researchers through the application process are held by CREB
· Consider the ethics of research involving Indigenous people, as applicable to your study
	· UBC RISe 
· CREB Guidance Notes
· UBC Office of Research Ethics Policies & SOPs
· TCPS2
· Indigenous Peoples’ Health Research Centre
· Considerations & Templates for Ethics Research Practices

	 
	2.5 VCHRI Operational Approval 
	· Any research conducted on any Vancouver Coastal Health site requires VCH Operational Approval.
· This process allows for the review and approval of research projects that impact or affect VCH services and resources
· There are two main components:
· Proof of Ethical Approval
· VCH Department/Unit/Clinic Impact Review
· Submit completed application form to the Coordinator, Research Approvals
	· VCHRI Operational Approval Process and Application Form
· VCHRI Coordinator, Research Approvals 


	 
	2.6 Contracts
	· VCHRI contract support (Sponsor clinical trials)
· UILO contract support (Investigator-led studies)
	· VCHRI contract facilitation
· UBC UILO

	 
	2.7 Clinical Trials
	· All VCH Clinical Trials must adhere to Good Clinical Practice (GCP) standards, and all Investigators and research personnel at VCH are required to complete GCP training. 
· Free, online access to GCP training is available on the CITI website through VCHRI’s agreement with N2 
· VCHRI CRU offers services to Investigators
· Clinical Trials regulated by Health Canada require maintenance of Essential Documents
· Clinical Trials must be registered on clinicaltrials.gov 
· 
	· VCHRI Quality Assurance
· VCHRI CRU
· CITI link 
· ORS Clinical Trials Registration
· Clinical Trials BC


	 
	2.8 Assemble your research team
	· Conduct a needs assessment to determine:
· How much work there will be 
· What the specific duties are
· What qualifications are required to complete the duties
· Which  existing resources can be committed to the position
· What training is needed for research personnel
· Before you can hire research personnel, your funding must be in place
· The hiring process includes developing a job description, appropriately classifying it, posting, interviewing and hiring steps
· Connect with HR early to develop appropriate timelines for your research project
	· UBC HR
· UBC Student Research Volunteer


	 
	2.9 Engage trainees
	· If you are interested in mentoring residents, graduate or undergraduate trainees, you will need to meet eligibility criteria to become a member of the UBC Faculty of Graduate and Postdoctoral Studies

	· Faculty of Graduate and Postdoctoral Studies
· Your departmental graduate program


	 
	2.10 Data collection and management
	· Consider:
· What kind of data management tool and IT infrastructure is needed for your research project? 
· How will your data be collected and securely stored?
· How will the system be validated?
· Privacy requirements
· Ethics requirements
· Quality Data Management System 
· Data requests are part of Operational Approval 
· Indigenous data principles

	· C2E2
· CHEOS
· UBC IT resources and Data management 
· VCHRI Privacy
· Redcap
· OCAP

	3.0 Research Study Execution
	3.1 Managing your finances and financial reporting 
	· Your UBC account is viewable on FMS
· Each UBC department has their own Finance contact and should be your first point of contact
· Contact ORS for budget increases or award changes
· Many funding agencies require ongoing reporting to ensure that project expenditures and activities continue to meet their requirements
· The PI is responsible for the oversight of a number of financial reporting and monitoring activities once a research grant has been awarded
	· Department Finance Contact 
· VCHRI ORS
· UBC ORS
· UBC Research Finance

	 
	3.2 Analyze data
	· Statistical support for data analysis can be accessed for underfunded projects by contacting DOM Research office, but accessing other UBC resources or services from affiliated centers

	· C2E2
· CHEOS
· UBC Applied Statistics and Data Science Group


	 
	3.3 Disseminate findings
	· Knowledge Translation is an important part of research. Specific activates will depend on the end users of your research and can include publishing papers, presenting locally or at national/international conferences, creating toolkits, websites, movies, presenting at patient forums, contributing to guidelines or working with the Ministry of Health
	· KT Pathways
· MSFHR KT Resources
· VCHRI KT Challenge
· VCHRI Communications

	 
	3.4 Intellectual Property; Commercialization
	· If your research involves partnerships with industry, non-profits or government, you have a research discover you wish to commercialize, a technology you want to patent, or a spin-off you want to create, you will need to work with UILO.
· UBC has a venture accelerator that can help provide seed funding, support your setup, and connect you with other entrepreneurs
	· VCH Intellectual Property
· UBC UILO
· entrepreneurship@UBC

	4.0 Terminating Study
	
	· Terminate ethics application on UBC RISE
· Submit completion of study to VCHRI Operational Approval
· For regulated clinical trials, inform Health Canada/FDA
	· UBC RISE
· VCHRI Operational Approval
· VCHRI QA (for clinical trials)






Additional clinical research training and education resources:
· CITI training – free and online training, including Good Clinical Practice (GCP) and Health Canada Division 5
1. go to: www.citiprogram.ca   
2. Click on ‘Register’ 
3. Select “Vancouver Coastal Health Research Institute” in the ‘Canadian Institutions’ dropdown menu
4. Submit requested information

· VCHRI SOPs and Tools – log into vchri.ca to view SOPs and Tools
· To request access to the VCHRI internal website contact marc.saunders@vch.ca

· VCHRI Richmond Research Support
· VCHRI Coastal Research Support
· VCHRI Community Research Support

· VCHRI Events Calendar – free events and workshops offered through VCHRI

· ACRP e-learning library (co-hosted by VCHRI and Clinical Trials BC)
· To request access to the Learning Portal contact marc.saunders@vch.ca

· TCPS-2 Course of Research Ethics (CORE)
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Writing a research protocol

Vicky Tagalakis, MD, MSc

ILLUSTRATIVE CASE

During the two years you have spent as an Internal Medicine resident at an ambulatory clinic, you have observed the
results of different approaches to blood pressure monitoring. You form a hypothesis that patients whose blood pressure is
managed with the use of a 24-hour ambulatory blood pressure monitor are more likely to achieve target blood pressure
than patients whose blood pressure is managed by office-based manual sphygmomanometry alone. An extensive

search of the literature reveals that very little research has been done on this topic. Your supervisor, an active researcher

in hypertension and cardiovascular disease, is enthusiastic about your idea and proposes that you conduct a study to
investigate it. Having formulated your research question, reviewed the medical literature, discussed your research question
and proposed a study plan with your supervisor, you are now preparing to write a research protocol so that you can apply

for a grant to fund your study.

| A research protocol is a detailed
plan that will help you to formalize and operationalize your
research ideas, map out how the study will be carried out,
act as a reference to ensure all members of the research
team adhere to the methods outlined, and provide refer-
ence points for monitoring the study’s progress and evalu-
ating its outcomes. Proficiency in protocol writing is an
acquired skill. Although some people are naturally better at
it than others, anyone can benefit from the simple tips
described in this chapter.

Start writing early. You should begin to write your proto-
col at least four months before the grant submission dead-
line. This will give you time to search the medical literature,
seek advice, and revise your research question and study
plan. Leaving the writing process to the last few weeks
before the deadline won't leave you enough time to obtain
and act upon input from collaborators and experts in the

field, or to address the issues that will inevitably come to
light during the writing process as you focus on the details
of your protocol.

Organize a team of collaborators and advisors early. The
input, feedback and advice that your team can provide
during the preparation and review of your written protocol
are invaluable. They can help you refine your study ques-
tion and objectives, advise you on methods, and provide
you with tools and resources. Once the protocol is written,
they can provide feedback on the content, giving particular

CHAPTER OBJECTIVES

After reading this chapter, you should be able to:

e describe the major components of a research protocol
e apply useful tips for writing a good research protocol
¢ develop good research protocol writing practices

KEY TERMS
Ascertainment bias
Co-intervention bias
Contamination bias
Information bias

Instrument bias Recall bias

Intervention bias
Measurement bias
Non-respondent bias
Outcome variables

Referral bias
Selection bias
SMART
Withdrawal bias
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attention to clarity and coherence. Their input should
address four key questions:

* Is the research question sufficiently clear and refined to
serve as an anchor for the research endeavour?

* Are the proposed study design and methodology
adequate to answer the research question(s) and
achieve the study objective(s)?

* Are the design and methodology feasible (e.g., is the
sample size adequate)?

e Is there sufficient detail and instruction to ensure that
the study is replicable?

If the answer is yes to all four questions, then you have
succeeded in developing a well-thought-out and well-writ-
ten protocol that the reviewers will appreciate.

Get the writing style right. When you apply to a granting
agency for funding, remember that your research protocol
is one of many that reviewers will have to read and rank. So,
make it enjoyable to read! Aim for writing that is clear, con-
cise, interesting, easy to read, and free of spelling and gram-
matical errors. Make sure your reasoning is logical and
precise. You want to engage the reviewers with your ideas,
not to distract them with errors and convoluted thinking.
Get advice from your supervisor about writing style, and
ask him or her for examples of well-written protocols that
have been successful at grant competitions. These should
give you an idea of effective structure, writing style and
flow, and the level of language to use. Also consult guide-
books and resources on grant and protocol writing (see
Additional Resources) for the principles of good expository
writing, such as starting each paragraph with a strong topic
sentence and using, where possible, the active rather than
passive voice (see also ch. 29).

Know the requirements and instructions of the granting
agency. Early in the writing process, become familiar with
the granting agency’s requirements and instructions for sub-
mitting an application, which can take far more time to
complete than you might expect. Moreover, non-adherence
to the rules can lead to your application being disqualified.
There are usually instructions pertaining to length, format-
ting and the components to include (e.g., investigator CVs,
an abstract, a budget) as well as other requirements (e.g., the
application deadline, required signatures, number of cop-
ies). These instructions vary according to the granting agen-
cy and are available for reference on their respective websites.
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Once you have formulated your research question,
searched the literature, sought input and feedback from
your collaborators and supervisor, devised a plan for your
research study, looked at examples of other protocols, and
referred to the granting agency’s website for guidelines and
instructions, you are ready to start writing the protocol.

The components of a research protocol

Although requirements vary from one granting agency to
another, research protocols are most commonly structured
as follows:

* project title
* project summary (up to one page)
* statement of the problem (up to one page)
* research proposal (about 75% of the allotted pages)
— background
— research objectives
— study design and method
— statistical analyses
— sample size calculation
* cthical considerations
¢ the role and expertise of team members (about
200-250 words)
* study timeline (about 50-100 words)
e strengths and limitations (about 250-300 words)
* anticipated results and implications (about 300 words)
* references

Each of these components is discussed in the following sec-
tions.

Project title

The title should be concise and clearly convey the central
research objective, including the population to be studied.
In the case of a randomized clinical trial, the intervention
to be studied or tested should also be described. Avoid
using acronyms and other abbreviations in your title. For
our case example, the project title might be:

Comparison of ambulatory blood pressure monitoring vs con-
ventional clinic-based manual sphygmomanometry for attain-
ment of target blood pressure in patients with newly diagnosed
hypertension.
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Project summary

As the first section (after the title) that the reviewers will
read, the project summary occupies a key position in your
protocol. In your summary, you should aim to (1) arouse
interest in your project; (2) convince the reviewers of its
importance; and (3) provide a brief but concise overview of
your research plan, including its objective(s) and proposed
study design and methods. A well-written summary can go
a long way toward establishing your project as credible and
worthy of funding. If you have completed pilot research in
the area of your proposed study, include a statement sum-
marizing this work, the progress achieved, and how it natu-
rally leads to or supports your current proposal (see ch. 21).

Statement of the problem

The purpose of this section is to provide, in a succinct form,
a justification for your proposed research and explain why
it is important and merits funding. Typically, it begins by
describing the current situation and then outlines gaps in,
or the inconclusiveness of, existing evidence. It may also
question existing knowledge in light of recent evidence
from other studies—perhaps even from your own prelimi-
nary work.

To use our example, your statement of the problem might
explain that preliminary data from your clinic show that only
60% of patients have achieved their target blood pressure by 6
months after the initiation of antihypertensive drug therapy,
and that this success rate is consistent with rates reported in
published studies. You emphasize the importance of attaining
target blood pressure with regard to primary and secondary
prevention of cardiovascular endpoints such as stroke and
heart disease. Typically, when patients are first started on
antihypertensive therapy, their blood pressure is checked every
6-8 weeks during the first 6 months. At these follow-up visits,
patients have their blood pressure measured with a manual
sphygmomanometer (3 measurements 5 minutes apart).
Alternatively, they can have an ambulatory monitor placed for
24 hours; this is returned by the patient the next day so that
the measurements can be retrieved. Your exhaustive literature
search shows that 24-hour ambulatory blood pressure
monitoring is as reliable as monitoring with a manual
sphygmomanometer. You then hypothesize that, in patients
with newly diagnosed hypertension, management by 24-hour
ambulatory blood pressure monitoring will lead to higher
rates of target blood pressure attainment at 6 months
compared with management by manual sphygmomanometer
monitoring.

© 2011 The Royal College of Physicians and Surgeons of Canada
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Research proposal

Background. The background section extends the state-
ment of the problem with an in-depth review of the current
state of knowledge on the topic—including your pilot
work and preliminary results—and the rationale for your
study. For example, you should indicate why your research
question is compelling, why your approach to it is ideal,
and why you and your team are well positioned to do this
research. There are three important parts to the background
section:

1. A restatement of the main study question and/or
hypothesis and how it relates to health priorities lo-
cally and/or universally (e.g., attaining target blood
pressure can have an impact on the prevalence of car-
diovascular diseases, such as stroke and heart disease,
which impose a significant burden on society). In this
example, one might propose the following:

In patients with hypertension who are followed in an out-
patient clinic, does routine monitoring with sphygmoma-
nometry as compared with scheduled 24-hour ambulatory
monitoring result in a higher proportion of patients achiev-
ing predetermined blood pressure targets?

2. An extensive literature review that describes the cur-
rent evidence and/or knowledge of the research prob-
lem or question, identifies gaps in that knowledge,
and states what questions or controversies remain un-
resolved. It is important to enlist a health librarian to
help with your literature search (see ch. 7): a system-
atic and thorough search at the start of the research
process is invaluable and can save time later if you
want to refine your research question or objectives
and thus need to re-consult the literature.

3. A convincing argument to justify your study and
thus persuade the reviewers that it should be funded.
You must be able to outline clearly why your study
should be done; what knowledge will be obtained and
how it will contribute to the existing evidence to ad-
dress knowledge gaps and/or controversies; the poten-
tial benefits of your study to the scientific and health
services community and to patients; and how feasible
it is for your study, given its proposed methodology
and design, to answer the research question and/or
hypothesis.
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Research objectives. Your research objectives arise from
your study question(s) and/or hypothesis. These objectives
should be stated clearly and concisely, specifying what is to
be described, measured, determined, identified and (in the
case of a study hypothesis) confirmed or disproven. Both
general and specific objectives should be identified. Beware
of formulating too many objectives, or objectives that can-
not feasibly be achieved within the scope of your project.
Research grants are often ranked poorly if the research
objectives are not attainable on the basis of the study plan.
They should be SMART:: Specific, Measurable, Achievable,
Relevant and Timely.!

General objective. Your statement of the study’s general
objective should encapsulate what will be studied and the
knowledge you expect to gain. For example:

Our goal is to determine whether 24-hour ambulatory blood
pressure monitoring results in better blood pressure control
than blood pressure monitoring by clinic-based manual sphyg-
momanometer in patients with newly diagnosed hypertension.

Specific objectives. Your description of specific objectives
should make the general objective more precise with
respect to measurable endpoints and should preview ele-
ments of the study design. For example:

1. To determine and compare the proportion of patients with
newly diagnosed hypertension who attained target blood
pressure at 6 months with 24-hour ambulatory blood pres-
sure monitoring vs office-based manual sphygmomanometry.

2. To determine the percentage change in mean arterial pres-
sure at 6 months after initiation of therapy compared with
at the start of therapy in patients whose hypertension was
managed with 24-hour ambulatory blood pressure moni-
toring vs patients whose hypertension was managed with
office-based manual sphygmomanometry.

Study design and methods. The methods section describes
in a concrete and objective manner the procedures that will
be used to achieve your study objectives. It is the manual of
operations and hence a very important part of the protocol.
It should contain sufficient detail and instruction so that if
another investigator were to repeat your study he or she
would obtain comparable results. It is universally accepted
by the scientific community that the methods section
should include a detailed description of the following:
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* the study design

* the study population

* the method of recruitment

* operational definitions of variables, including
outcomes to be studied

e the proposed intervention (if applicable)

* data collection methods and management

* sample-size calculations

* proposed statistical analyses

Some of these items are described further below.

Studly design. This subsection should identify the study design
chosen (e.g., case-control, experimental/interventional study).
If a less robust design has been chosen (e.g., case-control as
opposed to a prospective cohort study), then an explanation
as to why this design was chosen in preference to other pos-
sibilities should be provided (e.g., because of resource limi-
tations or ethical considerations).

We will carry out a randomized clinical trial whereby consecu-
tive patients referred to an Internal Medicine clinic for hyper-
tension management will be randomly assigned to periodic
monitoring of blood pressure with a 24-hour ambulatory
blood pressure monitor vs manual sphygmomanometer during
a 6-month treatment period.

Study population. Be as clear as possible in your description
of the population in which your study will be carried out.
Also describe the source population from which the study
population is derived, as well as the sampling methods used
to obtain the study population (e.g., a random sample from
a larger population, or a series of consecutive patients
attending a clinic). Provide details on the following, as
appropriate for your study design:

* the study group definitions, e.g., cases vs controls in a
case-control study); unexposed vs exposed individuals
(in a cohort study); control vs experimental group (in
an interventional study);

¢ inclusion and exclusion criteria, recruitment and
enrolment procedures and, if applicable, matching
factors for cases and controls;

¢ methods of randomization and allocation.

Reviewers will always pay close attention to the study
population to assess the potential generalizability and rele-
vance of results and to detect selection or ascertainment
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bias, which occurs when some members of the source pop-
ulation are less likely to be included in the study than others
and, as a result, the study fails to represent equally all groups
of individuals from the source population.

Operational definitions of all variables. It is important to
provide operational definitions of all variables to be stud-
ied, especially outcomes. Give a clear description of what
type of variables will be studied, what is understood by each
variable, and how data on variables will be collected,
recorded and analyzed. You should also explain the validity
and reliability of the proposed definitions and measure-
ments.

In our example, blood pressure—related measurements
are the primary outcome variables, but you would also
need to specifically state whether the mean, systolic or dia-
stolic pressure will be measured. Moreover, you would need
to provide a clear description of the procedure and process
for recording blood pressure by both manual sphygmoma-
nometer and 24-hour ambulatory blood pressure monitor-
ing (e.g., Who will record the blood pressure by manual
sphygmomanometer? Will it be measured in both trial
arms? How frequently will blood pressure measurements be
done by either method? Which brand model will be used
for 24-hour ambulatory blood pressure measurements? Has
this model been validated? Is it reliable across different
study populations?) Definitions that are standardized and/
or well described in the literature should be described brief-
ly, with supporting references.

Protocols whose operational definitions are imprecise—
e.g., “Demographic variables will be considered” or “Blood
pressure will be measured according to standard clinic pro-
cedures”—do not receive favourable rankings from review-
ers, since the relevance of the variables to the study
objectives cannot be assessed. Moreover, vague or incom-
plete descriptions of variables do not allow for the uniform
execution of a study protocol across different sites.

Data collection. It is essential to describe in detail how data
will be collected and recorded. Describe your data collection
methods (e.g., patient interview, chart review, self-adminis-
tered questionnaire), who will be collecting the data (e.g.,
research nurse, each participant), and the data collection
instruments you will use (e.g., questionnaires, interview
guide, medical record extraction form). If these procedures
have been standardized and described in the literature, pro-
vide and describe the pertinent references. If these proce-
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dures and instruments have previously been tested by you or
your research team, include details on your findings with
regard to the accuracy and reproducibility of their measure-
ments or results.

You should also describe in the data collection section
the methods you propose to use to safeguard your data
against biases that may threaten the validity of your research
and render your results inaccurate. Common sources of
bias to consider are described in Textbox 17.1.

Data management. This section should describe your proce-
dures for data entry (e.g., who will enter the data, whether
data entry will be blinded, and what software will be used)
along with the measures you will take to ensure the com-
pleteness and accuracy of the information being entered
(e.g., duplicate entry of data, cross-validation).? You should
also describe where the data will be stored and what securi-
ty measures will be undertaken to protect patient confiden-
tiality, such as storing information securely in a locked
filing cabinet in a locked office or using password protec-
tion on a secure computer network.

Statistical analyses. This section, which describes your pro-
posed data analyses, is best written in conjunction with a
statistician. It should include details on the variables to be
used to compare the groups, a description of your summary
measures (e.g., odds ratio, risk ratio, hazard ratio), your
methods of analyses (e.g., 7 test, logistic regression analysis,
survival analysis), a justification of adjustments for pre-
defined confounders, and a description of how you will
deal with missing data. This section should also specify the
alpha level to be used (the cut-off probability value for sta-
tistical significance) and whether two-tailed statistical tests
will be used. The statistical software that you intend to use

should also be referenced.

Sample size calculation. Early in the planning stages of your
study and before you begin to write your research protocol,
enlist the help of a statistician to assist with issues such as
determining an appropriate sample size to ensure that your

a "Duplicate data entry” refers to the process whereby data from case
report forms obtained in a study are independently entered by two
individuals and compared to ensure the accuracy of entry. “Cross-
validation” describes a process where either the source material for data
entry into spreadsheets or the content of the spreadsheets themselves
are reviewed by study personnel (usually an investigator or coordinator)
to ensure accuracy.
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TEXTBOX 17.1: SOURCES OF BIAS?

SELECTION BIAS

This bias results from a systematic error in the procedures or factors used in the selection of subjects, such that the study sample
is unrepresentative of the population of interest. This means that the observed association between, for example, an exposure
and disease, is different for those who actually participated in the study and those who should theoretically have been eligible
forinclusion but did not participate. Referral bias, which occurs because people who are referred to a study are often different
from non-referred individuals, and non-respondent bias, which occurs because subjects who choose to respond to a call to
participate in research studies are generally different from those who do not respond, are among the various types of selection
bias.

MEASUREMENT (OR INFORMATION) BIAS

This bias results from a systematic error in the collection of information or data. Its consequences will vary, depending on how
the inaccurate data relate to the study exposure and/or outcome(s) of interest. Examples of measurement bias are recall bias
(e.g., cases—individuals identified as having the disease under study—tend to recall past exposures more completely and accu-
rately than controls) and instrument bias (which occurs when a study instrument such as a faulty sphygmomanometer leads
to inaccurate measurements being recorded; because it affects all study groups equally, the resulting measurement error will
tend to bias the study result toward the null, underestimating any real difference).

INTERVENTION BIAS

This type of bias arises from a systematic error in how an intervention (as in a randomized controlled trial) is carried out, or in the
manner in which the study groups were exposed to the intervention. Examples of intervention bias include contamination
bias, which occurs when members in the control group inadvertently (or not so inadvertently) receive the intervention or
treatment, thus minimizing the difference in outcome between the intervention and control groups, co-intervention bias,
which occurs when interventions other than the study treatments are applied differently to the study and control groups (this is a
serious problem when double-blinding is absent ), and withdrawal bias, which occurs when outcomes for subjects who leave
the study (drop-outs) are substantially different from the outcomes of those who remain in the study.

TEXTBOX 17.2: PITFALLS IN PROTOCOL WRITING"

e Starting too late.

e Failing to provide a clear research question.

e Setting too many objectives, or objectives that are beyond the scope of the project.

e Failing to provide the context or “big picture” of your research.

e Failing to present a clear and precise rationale for your approach.

e Failing to cite key studies or present a thorough review of the knowledge in your topic area.
e Giving too much detail on minor issues and not enough on major ones.

e Writing in a rambling style.

e Making mistakes in grammar and spelling.

e Failing to provide a sample size calculation and power calculation.

*See also the “Ten common research pitfalls” listed at the end of chapter 1.
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study will have sufficient statistical power. The statistician
can help with the writing of this and the other analytical
parts of the methods, which should describe your sample
size calculation and include details on how you arrived at
the estimates of difference to be detected (e.g., the mini-
mum difference in percentage change in mean arterial
blood pressure expected between the two study groups)
and the statistical assumptions made regarding the distri-
bution of variables and your chosen levels of significance, as
well as references for your methods of calculation.

Ethical considerations

Ethical considerations apply to all types of health research,
ranging from experimental intervention trials to database
studies. As a result, you should specify whether approval has
been received, is pending, or will be sought from an appro-
priate ethics review committee. If such approval is not neces-
sary (as in a meta-analysis of published data), then you must
state that this is the case and explain why. Moreover, you
should also describe any ethical issues related to your study:
these might pertain to recruitment strategies, inclusion and
exclusion criteria (e.g., the participation of vulnerable sub-
jects such as children, or exclusions based on race or sex),
potential risks and benefits to study participants (especially
in intervention studies), the de-linking of identifying infor-
mation when working with administrative databases, and
any issues concerning the rights of subjects. You should also
include, in an appendix, the consent forms you intend to use
and any approval letters from ethics committees, if these are
available at the time of your grant submission.

Team members

In this section, you should identify the members of the
research team and describe in specific terms their role on
the team and the expertise they bring to the project. You
want to be able to convince the reviewers that your team is
well positioned and equipped to see the study to a success-
ful and timely completion. Three main roles in a typical
research team are as follows:

Principal investigator. The principal investigator is primarily
responsible for the intellectual direction of the research project
and oversight of the execution of the protocol. The principal
investigator also assumes administrative responsibility (e.g.,
fund allocation, hiring of study personnel, research ethics sub-
mission) for the project. Some studies may have two or more
“co-principal investigators.”
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Co-investigator. Co-investigators work closely with the
principal investigator and make a significant contribution
to the intellectual direction and conduct of the research.
Some co-investigators may bring very specific expertise to
the team (e.g., methodological or statistical).

Collaborator. The main role of collaborators in a research
project is to provide a specific service (e.g., access to equip-
ment, provision of specific reagents, training in a special-
ized technique, statistical analysis, or access to a patient
population).

Study timeline

It is important to specify the estimated time, usually in
weeks to months, required for completion of the various
stages of your study (e.g., time for patient recruitment,
time for data collection and entry, time for analysis, etc.).
This will help the reviewers to gauge the feasibility of your
study and assess the duration of the funding support that
will be needed. For example:

This study will require 3 years (36 months) for completion: 2
months for hiring and training of study nurses and the devel-
opment of a computerized data entry form; 24 months for
recruitment of patients and follow-up, 4 months for data entry
and cleaning, and 6 months for completion of data analysis
and manuscript preparation.

Strengths and limitations

It is good practice to highlight the strengths of your pro-
posal and to indicate its limitations and how these will
affect your study. As the reviewers read your protocol, they
will identify limitations and will inevitably have something
to say (since it is much easier to criticize someone else’s pro-
tocol than to write one). It is therefore to your advantage to
anticipate and pre-empt criticism by identifying those limi-
tations yourself, assessing their potential impact, and sug-
gesting alternative strategies along with their advantages
and disadvantages. The reviewers will appreciate that you
are being proactive and can anticipate and address pitfalls
and obstacles.

Anticipated results and implications

This paragraph is the last section of the protocol and is
meant to summarize and emphasize the significance of
your research in terms of its anticipated results and implica-
tions. When writing this section, try to answer the follow-
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ing question: “How will results of your study be useful to
clinicians and patients, to policy-makers, the medical com-
munity at large, and to future research efforts?” Some
researchers consider the questions, “So what?” and “Who
cares?” as they write this section. Although this is a small
paragraph, it is the last thing the reviewers read, and you
want to leave them with the impression that your area of
research is important and should be funded! For example:

Hypertension is a major public health problem affecting 1 in 3
adult Canadians. The results of this study will improve the
management of blood pressure in outpatient clinics by . ..

References

Refer to and follow the granting agency’s specifications and
instructions with regard to the formatting of references.
Enter your references into a citation management software

REFERENCES

package such as Endnote or Reference Manager right from
the start of the writing process: this will save you time in the
long run. Most university or hospital libraries offer work-
shops on using referencing or citation software.

Conclusion

Clearly, writing a good research protocol requires starting
early, being organized, focusing on timelines, reading and
thinking critically, recruiting help from others (e.g., librari-
ans for literature searches, statisticians for analysis, method-
ologists for study design and conduct), seeking guidance
from supervisors, mentors and collaborators—and, most
importantly, committing time and attention to the writing
process. These elements will help you avoid the pitfalls list-
ed in Textbox 17.2. Often the most difhcult part is simply
to getstarted! M
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¢ An extensive and practical guide on the entire research process, including how to plan the research, write the protocol, apply
for funding, implement the study, analyze and interpret the data, report the results, and write and publish a scientific paper.
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¢ An excellent overview of how to write research protocols for grant applications.

Pan American Health Organization. Guide for writing a research protocol. Washington (DC): The Organization; n.d. Available from:

www.paho.org/English/HDP/JDR/RPG/Research-Protocol-Guides.htm

e A very good overview of the main steps in developing a research protocol.
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e An overview of writing research protocols for observational (non-intervention) studies (e.g., case-control or cohort) and the

biases that should be addressed.
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SUMMARY CHECKLIST
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Gather all the information you will need to write your protocol, including any specific formats for target audiences.
Give your project a clear, explicit title.

List the members of your research team and their role (investigator, co-investigator, collaborator).

Write a brief project summary.

Write a succinct problem statement.

Write up your background statement, using the results of your literature review to justify your study.

Clearly articulate SMART research goals.

Describe your study design, including appropriate details about your population, settings, relevant variables, recruit-
ment, any interventions, etc.

Describe how you will collect and manage your data.

Describe your data analysis methods and any relevant calculations.

Describe how ethical issues will be managed.

Construct a realistic study timeline.

Describe anticipated results and their significance.

Describe the strengths and weakness of your approach.

If applicable, create a budget for your project.

List your references in an appropriate format.

Show your protocol to your team and mentors. Revise.
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