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RESEARCH

a detailed study of a subject, especially in 
order to discover (new) information or 
reach a (new) understanding.

Cambridge Dictionary



RESEARCH

a detailed study of a subject, especially in 
order to discover (new) information or 
reach a (new) understanding.

Cambridge Dictionary

The process of asking and answering a question



STUDY PROTOCOL

“ …a complete written description of, and scientific 
rationale for, a research activity involving human 
subjects.” 

(Protomechanics NIH) 



STUDY PROTOCOL

“ …a complete written description of, and scientific 
rationale for, a research activity involving human 
subjects.” 

Protomechanics NIH 

A document that describes the objective(s), design, 
methodology, statistical considerations, and organisation 
of a trial. The protocol usually also gives the background 
and rationale for the trial, but these could be provided in 
other protocol referenced documents. 

Medical Research Council





Element Purpose

1. Research questions What questions will the study address?

2. Significance (background) Why are these questions important?

3. Design

Time frame

Epidemiologic approach

How is the study structured?

4. Subjects

Selection criteria

Sampling design

Who are the subjects and how will they be 

selected?

5. Variables

Predictor variables

Confounding variables

Outcome variables

What measurements will be made?

6. Statistical issues

Hypotheses

Sample size

Analytic approach

How large is the study and how will it be 

analyzed?
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Title
Investigators, institutional affiliations, & qualifications
Summary/Abstract
1. Introduction

– Literature review; Motivation for the study (problem); Purpose; Specific 
objectives; Implementation objectives

2. Methods
– Definition of terms; Study design; Study population and sampling; 

Measurements; Pilot studies

3. Logistics and time schedule
– Responsibilities of investigators and of staff; Time schedule

4. Data management and analysis
5. Resources

– Available resources; Budget and budget motivation

6. Ethical and legal considerations
7. Reporting of results
8. Appendices

Study protocol outline 2

Medical Research Council



A. Title page
B. Table of contents
C. Abstract
D. Project Description

1. Introduction
2. Problem statement and significance
3. Goals and objectives
4. Methods and procedures
5. Evaluation
6. Dissemination

E. References
F. Budget and Justification
G. Human Subjects
H. Appendices
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PQRST

Main protocol elements

• Population

• Question

• Relevance

• Study design and variables

• Timeframe



Epidemiology

• The study of the distribution and 
determinants of health in humans

• It is the science of the occurrence of 
disease in human populations



… distribution and determinants…

Distribution
• ‘What’ (the disease), plus ‘when’ + ‘where’ + ‘who’

or the disease described by TIME + PLACE + 
POPULATION

Determinants
The ‘Why’

= the ‘causes’, or risk factors



• Distribution

What, when, where, who
• Descriptive studies

• Determinants

‘Why’

What is associated with/ caused by
• Analytic studies

• Intervention studies

… distribution and determinants…



Background and Rationale

• All protocols require a section detailing the 
scientific rationale for a protocol and the 
justification in medical and scientific literature 
for the hypothesis being proposed.

• Introductory section should be as succinct as 
possible and should be organized in a logical, 
sequential flow.



Background and Rationale

• Double check all citations:

– “Bibliographic inaccuracies harm the citing author 
and may cast doubt on the quality of the research 
being reported…”

Wyles DF, Behavioral and Social Sciences Librarian, 2004

– “…[A]uthors should verify references against the 
original document.”

Uniform Requirements for Manuscripts Submitted to Biomedical 

Journals, ICMJE, 2005 (http://www.icmje.org/)



PQRST

Main protocol elements

• Population

• Question

• Relevance

• Study design and variables

• Timeframe



Population

“a group sharing certain common characteristics”

Do not have to be people (most often are)

Can be records, institutions, farms, events

Does need to be clearly defined and specified



Writing Eligibility Criteria

STOP BEFORE YOU WRITE!

• Eligibility criteria are the largest barrier to 
accrual to clinical trials.1

• Poorly written or poorly conceived criteria 
may undermine a trial’s generalizability and 
scientific validity.2

1Fuks A, J Clin Epidemiol, 1998
2George SL, J Clin Oncol, 1996



Writing Eligibility Criteria

• Eligibility criteria—stated as either exclusion 
or inclusion criteria—define and limit the 
kinds of patients that can participate in a 
clinical trial.

• Reasons for imposing eligibility criteria can 
include scientific rationales, safety concerns, 
regulatory issues, and practical considerations.

George SL, J Clin Oncol, 1996



Writing Eligibility Criteria

• Problems with restrictive criteria:

– Limitations of generalizability

– Failure to mimic clinical practice

– Increased study complexity

– Increased costs

– Decreased patient accrual

George SL, J Clin Oncol, 1996



Writing Eligibility Criteria

• Recommendations:

– The number of eligibility criteria should be kept to 
a minimum.

– Criteria should include only those absolutely 
necessary to ensure scientific validity and patient 
safety.

– Eligibility criteria should be clearly defined and 
verifiable by an external auditor.

Adapted from:

George SL, J Clin Oncol, 1996

Fuks A, J Clin Epidemiol, 1998



Writing Eligibility Criteria

• Eligibility criteria should be straightforward 
and unambiguous. Which of these criteria 
would you choose?
– Pregnant and/or nursing women are not eligible.
– All women of childbearing age are required to have a serum 

pregnancy test.
– Pregnant and/or nursing women are not eligible for this 

study. All women of childbearing potential (defined as…) 
must have a negative pregnancy test (serum or urine) within 

2 weeks of study enrollment.



Writing Eligibility Criteria

• However, be aware of the consequences of 
highly specific criteria:

– For example: consider the issues that will follow 
from mandating a particular serum concentration 
of some marker, rather than building the 
definition around institutional upper limits of 
normal. 



Question

Questions arise out of involvement in the field

The research question occurs in 3 layers:

1. The conceptual research question is what the 
investigator wants to know about the world

2. The operational research question is what is 
deemed achievable though the deliberations of 
drawing up the study plan or protocol

3. The actual research question is what actually 
gets answered during the conduct of the study.



Objectives

• Objectives should be stated clearly as 
hypotheses to be tested.

• Each objective should have a corresponding 
discussion in the statistical section.

CTEP Investigators’ Handbook, 2002 

(http://ctep.cancer.gov/handbook/index.html)



The goal of clinical research is to draw 
inferences from findings in the study about the 
nature of the universe around.

Hulley et al.

FINDINGS 

IN THE 

STUDY

TRUTH IN 

THE 

UNIVERSE

INFER



The research cycle
(by Hulley)

Actual 
question

Findings in 
the study

Operational 

question

Truth in the 

study

Conceptual 

question

Truth in the 

universe

Design Implement

InferInfer



The research cycle

Actual 
question

Findings in 
the study

Operational 

question

Truth in the 

study

Conceptual 

question

Truth in the 

universe

Design Implement

InferInfer

Target

population

Phenomena

of interest

Intended

sample

Intended

variables

Actual

subjects

Actual

measurements



Considering PICO criteria for 
developing a research question

P: Population of interest Patient or the problem to be 
addressed

I: Intervention Exposure to be considered–
treatments/ tests

C: Control Control or comparison intervention 
treatment/placebo/standard of care

O: Outcome Outcome of interest



Considering FINER criteria for 
developing a research question

F: Feasibility Suffi cient resources in terms of time, staff, and 
funding Use of appropriate study design 
Manageable in scope Adequate sample size 
Trained research staff

I: Interesting Interesting as a researcher or collaborator 
Investigator’s motivation to make it interesting

N: Novel Thorough literature search New fi ndings or 
extension of previous findings Guidance from 
mentors and experts

E: Ethical Following ethical guidelines Regulatory approval 
from Institutional Review Board

R: Relevant Influence on clinical practice Furthering research 
and health policy



Study Design

• The study design section of the protocol 
should contain a stepwise description of all 
procedures required by the study.

• A good study design section includes sufficient 
information for the participating site to 
develop a comprehensive clinical pathway for 
study patients.



Study Design

• Parts of the study design section may include:

– Initial evaluations

– Screening tests

– Required lab tests

– Details of treatment and ancillary procedures

– Agent information or device specifications

– Dose scheduling and modification

– Calendars

Adapted from: Protomechanics: Chapter 1 

(http://www.cc.nih.gov/ccc/protomechanics/)



Study

– design and variables

There are 2 broad study design classes and 

2 broad variable classes.

Which is the best study design?

“The question being asked determines the 
appropriate research architecture, strategy, and 
tactics to be used”

This is quoted from the accompanying editorial:

Sackett DL, Wennberg JE. Choosing the best research design for each 
question. Editorial. BMJ 1997;315:1636





Study designs
- arranged in ascending order of credibility

• Case reports

• Case series

• Correlational studies

• Cross-sectional studies

• Case-control studies

• Cohort studies

• Controlled trials



Descriptive and analytic

• In descriptive epidemiology, we describe the 
distribution of an exposure or outcome, without 
overtly seeking to explain the distribution by 
looking for associations

(distribution of health in humans)

• In analytical epidemiology, we examine 
associations, often with the aim of identifying 
possible causes for an outcome

(determinants of health in humans)

2 broad study design classes



Observational and interventional

• In observational epidemiology we examine the 
distribution or determinants of an outcome without 
any attempt to influence them

(examples are smoking, drinking, sexual behaviours)

• In interventional epidemiology we test a hypothesis 
by modifying an exposure within the study 
population and examining the effect on the outcome

(examples are vaccine or drug trials)

Analytic study designs



Exposure and outcome variables

• Exposures are also called risk factors, factors, 
predictor variables, independent variables.

These may or may not be the cause of the outcome 
– we determine this through research

• Outcomes are also called effects, dependent 
variables, diseases, events, or health-related 
states that we are interested in

2 broad variable classes



Safety

• The Safety (or Adverse Events) section should 
include:

– Detailed information for reporting adverse events, 
including reporting to the FDA and/or the sponsor

– Unblinding processes (if applicable)

– Lists of expected adverse events



Human Subjects Protection

• This section includes discussion of:

– Subject selection and exclusion

– Proposed methods of patient recruitment

– Minority representation 

– Recruitment (or exclusion) of special subjects, 
including vulnerable subjects

– Lists of potential risks and benefits, including 
justification for risks

Adapted from: OHSR Information Sheet 5: Guidelines for Writing 

Research Protocols (ohsr.od.nih.gov/info/sheet5.html )



Model Informed Consent

• The Office of Human Subjects Research 
recognizes 3 fundamental conditions for a 
valid informed consent:

– Disclosure of relevant information to prospective 
research subjects

– Comprehension of the information provided

– Voluntary agreement of the subject, free from 
coercion

Adapted from: OHSR Information Sheet 6: Guidelines for Writing 

Informed Consents (ohsr.od.nih.gov/info/sheet6.html )



Model Informed Consent

• To these ends, the protocol model informed 
consent document must:

– Be thorough and complete

– Be written in simple, nontechnical language

– Be carefully worded to avoid potentially coercive 
phrasing



Model Informed Consent

• OHSR recommends the following be included:
– Statement that the study involves research

– Purpose of the research and the length of the study

– Description of risks and benefits

– Discussion of alternative therapies

– Confidentiality policy

– Compensation for injury

– Contact for further questions/information

– Statement of voluntary participation

Adapted from: OHSR Information Sheet 6: Guidelines for Writing 

Informed Consents (ohsr.od.nih.gov/info/sheet6.html )



Model Informed Consent

• Writing a good MIC is a balancing act between 
being thorough, being accurate, and being as 
concise and simple as possible.

• Patient advocates may offer invaluable 
experience and insight during the drafting and 
review phase of an MIC.



The Statistical Section

• Make sure that study objectives and study 
design elements in the statistical section 
mirror those in described in the Objectives 
section!

• If the study involves stopping rules, make sure 
that descriptions and definitions of toxicities 
in the statistical section match those in the 
Safety/AE section.



Good Writing Matters

“…Many existing clinical trials contain 
problems such as incompleteness, ambiguity, 
and inconsistency. Most of the errors are 
introduced during the protocol writing 
process…”

Weng C, Medinfo, 2004



Good Writing Matters

• Costs of a badly written protocol?

– Poorly written inclusion criteria have resulted in a 
number of ineligible and inevaluable patients 
being enrolled to a study.

NOW WHAT?



Good Writing Matters

• To fix this problem, the protocol has to be 
amended. Remember:

“Any change to the protocol document or 
Informed Consent that affects the scientific 
intent, study design, patient safety, or human 
subject protection is considered an amendment, 
and therefore must be approved by your IRB…”

NCI CTEP Amendment Request Submission Policy, Version Date 

May 14, 2004 (http://ctep.cancer.gov/guidelines/templates.html)



Protocol – more comments

The scientific thinking that goes into the protocol 
attempts to control the errors that commonly occur –
these errors are either random (due to chance) or 
systematic (due to bias)

Developing a protocol is an iterative process of drafting 
and redrafting, visiting and revisiting, and is best 
approached initially by divergent rather than convergent 
thinking

The perfect study has yet to be done, as there are many 
trade-offs in the process of asking and answering your 
question
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An example of applying PQRST

- the childhood asthma
Population

Children in Katowice

Question

What is the current prevalence of childhood 

asthma?

Relevance

No current data

Study design and variables

Cross-sectional study. Frequency & stage & 

risk factors

Timeframe

~ 3 months in all. 3-4 weeks for data 

collection, collected via all schools in Katowice



Task 1

For each of the following 4 abstracts:
1. State the research question in a single sentence that 

specifies the predictor and the outcome variables, as 
well as the population sampled

2. State the study design. Think also about the main 
inference that can be drawn from the study, to whom it 
can be generalised, and what the potential errors in 
drawing and applying these inferences are.



a. Giving vitamin D to patients with vitamin D deficiency 
can improve strength. To find out whether the ordinary 
weakness of aging could be treated with vitamin D, we 
selected 38 men and women 70 years of age and 
greater from a hypertension treatment clinic and 
randomly assigned them to receive either vitamin D3 
or identical placebo. Muscle strength of the 
quadriceps, measured with an isokinetic dynamometer 
after 6 months of treatment, was similar in the two 
groups.

The research question:

The study design:



54

b. To assess whether the sedative effects of psychotropic 
drugs might cause hip fractures, we studied 1021 men 
and women with hip fractures and 5606 without hip 
fractures among elderly Medicaid enrollees. Persons 
treated with short-acting tranquillizers had no increased 
risk of hip fracture. By contrast, there was an increased 
risk associated with current use of tranquillizers having 
half-lives of more than 24 hours (odds ratio, 1.8; 95 
percent confidence interval, 1.3 to 2.4). 

The research question:
The study design:



55

c. Knowledge about AIDS was studied among 893 teenaged 
boys and 633 girls drawn from 12 secondary schools in 
Zimbabwe. Ninety-three percent of the children thought 
that it was an infection caused by having sexual 
relations, and 10% believed that it could be contracted 
from toilet seats.

The research question:

The study design:



56

d. We examined the use of estrogen replacement therapy in 
relation to breast cancer in postmenopausal women. 
During 367 187 person-years of follow-up, there were 
722 new cases of breast cancer. The risk of breast 
cancer was significantly elevated among current 
estrogen users (relative risk, 1.36; 95% confidence 
interval, 1.11 to 1.67), but not among former users.

The research question:

The study design:





The Declaration of Helsinki is a set of ethical principles regarding human 

experimentation developed for the medical community by the World Medical 

Association (WMA).

It is widely regarded as the cornerstone document on human research ethics. 

It is not a legally binding instrument under the international law, but instead draws 

its authority from the degree to which it has been codified in, or influenced, 

national or regional legislation and regulations.

The goal of the Declaration of Helsinki is to prevent human subjects from being 

mistreated. The Declaration of Helsinki provided guidance for physicians who 

were conducting clinical research and focused on researchers' roles and 

responsibilities when it comes to protecting human subjects.



Task 2

Please read Declaration of Helsinki and describe in maximum 10 points what do 

you consider to be the most important „Rules for Using Humans in Research 

Studies”? 

pdf. file attached.





Good clinical practice (GCP) is an international quality standard for conducting 

clinical trials.

GCP follows the International Conference on Harmonisation of Technical 

Requirements for Registration of Pharmaceuticals for Human Use (ICH) of GCP 

guidelines. GCP enforces tight guidelines on ethical aspects of a clinical study. 

High standards are required in terms of comprehensive documentation for the 

clinical protocol, record keeping, training, and facilities, including computers and 

software. Quality assurance and inspections ensure that these standards are 

achieved. GCP aims to ensure that the studies are scientifically authentic and 

that the clinical properties of the investigational product are properly documented. 



GCP guidelines include protection of human rights for the subjects and 

volunteers in a clinical trial. It also provides assurance of the safety and efficacy 

of the newly developed compounds. 

GCP guidelines include standards on how clinical trials should be conducted, 

define the roles and responsibilities of institutional review boards, clinical 

research investigators, clinical trial sponsors, and monitors. In the pharmaceutical 

industry monitors are often called clinical research associates. 



Task 3 

For volunteers only!

Read GCP document and describe similarities and differences from Declaration 

of Helsinki.

Do you find both documents useful and necessary for planning study protocols?
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