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The research question

Nancy M. Heddle

When contemplating my first clinical research
project, I met with a local hematologist/oncologist
with expertise in clinical research methodology. I
explained the issue that I wanted to investigate and
he responded—“What is your research question?” I
reexplained the issue one more time, and again he
responded—“But, what is your research question?”
During our one-hour session, he asked me to articu-
late my research question at least six times. I was
beginning to think he was either deaf or just not lis-
tening carefully to my responses. However, I did leave
his office with a well-defined question and as time
went by, I came to realize that he had taught me
the most important aspect of clinical research—
developing a good research question!

—N. Heddle

THE RESEARCH QUESTION

Y ou do not have to be an epidemiologist or a
clinical research methodologist to develop a
good clinical research question. In fact, most
clinical research questions in transfusion medi-

cine start with an idea or an observation that arises from
patient consults, donor management, observing diagnos-
tic test results, and/or reading published literature.1 The
concept of evidence-based medicine incorporates the
practice of developing good clinical research questions as
part of day-to-day clinical or service management. Recog-
nizing the area that requires additional study is the first
step; developing the skills to clearly articulate the question
that should be asked is the next step. It is challenging and
time-intensive to develop a good clinical research ques-

tion; however, once this skill is acquired, the day-to-day
practice of evidence-based medicine is facilitated and the
foundation on which to design methodologically sound
studies is established.2

TYPES OF RESEARCH QUESTIONS

Typically, clinical research questions will fall into one of
four categories: therapy, harm, diagnosis, and prognosis
(Table 1). It is important to understand which category is
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TABLE 1. Different categories of clinical
research questions and the types of studies

most likely to provide useful information
Question
type Description

Relevant types
of studies

Therapy Evaluates different treat-
ments and the effect each
treatment may have on
a patient function or
outcome (e.g., different
approaches to prevent
alloimmunization
[leukoreduction vs. UV
light]; different hemoglobin
thresholds to prevent
morbidity).

Randomized
controlled
trials

Harm Evaluates the potentially
harmful effects of different
therapies on patient
morbidity, mortality, or func-
tional status

Observational
studies;
randomized
controlled
trials*

Diagnosis Evaluates the ability of an
intervention or test to clearly
differentiate between those
with a condition and those
lacking the condition. This
is termed the “operating
characteristics” of a test
(e.g., the direct antiglobulin
test as a screening test for
ABO hemolytic disease of
the newborn).

Cohort studies

Prognosis Identifies factors that may
modify a patient’s prognosis
or risk of disease.

Cohort
studies;
case control
studies

* Using a randomized controlled trial to address a primary
question of harm will not be feasible or ethical in many
situations; however, safety data providing information on
harm may be captured as part of a treatment RCT.
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most likely to answer the clinical
research question of interest. If one is
interested in the effectiveness of a spe-
cific treatment, it is best to look toward
randomized controlled trials instead of
observational studies. In contrast, ran-
domized controlled trials would not
likely be useful if you are interested in
the properties of a diagnostic test.3

FRAMING THE RESEARCH
QUESTION

A mnemonic that can be used to formu-
late a clinical research question is PICOT:
P represents the Population to be
studied, I represents the Intervention, C
represents the Comparison interven-
tion, O represents the Outcome, and T
represents the Time.4 A good clinical
research question must contain specific
information about all five components.
Table 2 summarizes the details that
should be provided for each component.

DEVELOPING THE
RESEARCH QUESTION:

AN EXAMPLE

As mentioned previously, many research
questions start with a simple observa-
tion or problem. For example, a resident
training on the hematology and oncol-
ogy ward observes that many patients
who receive platelet (PLT) transfusions
continue to have non–life-threatening
bleeding. The resident wonders whether
the PLT dose is important when giving
PLT transfusions. Although some might
consider this a straightforward “clinical
question,” there is much to flesh out

TABLE 2. The PICOT components of a good clinical research question
Component Description Examples of information to be considered
Population What specific patient population will be

studied?
Consider specifying traits and/or demographic variables that may be clinically

relevant when selecting the study population (e.g., sex, age, diagnosis,
ethnic groups, risk profiles, etc.).

Intervention What specific intervention or
exposure of interest will be studied?

Clearly describe the intervention (timing, dose, product type, procedure, etc.).

Comparison
intervention

To what alternative will the
intervention be compared?

Decide if the comparison intervention should be standard practice or whether
a placebo should be used.

Outcome What do you hope to accomplish? Be
precise and brief.

Comparisons of sensitivity and specificity, length of hospital stay, mortality,
blood product utilization, adverse events, etc. Outcomes should be clinically
relevant but sometimes surrogate measures may have to be used.

Time When will the outcome be assessed in
relation to the intervention?

Duration of follow-up; frequency of assessments; specific time of the day or
week.

P              I C O               T
Outcome

Consider:
• Morbidity or mortality
• Bleeding (what 

severity)
• Post transfusion 
platelet count

• Corrected count 
increment

• Blood product use

Time

Consider:
• How  frequently to  
assess and 
document bleeding
• Platelet count 
increment at 1 hour 
versus 24 hours
• Duration of follow-
up (i.e., for a 
specified period 
after each 
transfusion or for 
total duration of 
platelet 
dependency

Comparison
Intervention

Consider:
• Standard dose or no 
platelets

• Platelet type  
(apheresis or 
therapeutic)

• Prophylactic and/or 
therapeutic

Intervention

Consider:
• Dose (low or

high)
• How to define
dose

• Platelet type 
(apheresis,
whole blood 
derived)

• Prophylactic 
and/or
therapeutic

Population

Consider:
• Gender
• Age
• Diagnostic           

category
• In patient/out-
patient

Idea: Does platelet dose affect clinical outcome?

Example Question

Question: In adults with a diagnosis of acute myeloblastic leukemia who are receiving 
prophylactic platelet transfusions, does the transfusion of a high platelet dose (equivalent to 12 
whole blood derived platelet products), result in fewer days with bleeding during the period of 
thrombocytopenia (WHO Grade = 2), compared to a standard dose platelet transfusion 
(equivalent to 6 whole blood derived platelets) ?

P - adults with a diagnosis 
of acute myeloblastic
leukemia who are 
receiving prophylactic 
platelet transfusions

I - transfusion of a high 
platelet dose (equivalent to 
12 whole blood derived 
platelet products) 

C – standard dose platelet 
transfusion (equivalent
to 6 whole blood
derived platelets)

O – days with bleeding
(WHO Grade = 2)

T – daily bleeding 
assessment during the 
period of 
thrombocytopenia

Fig. 1. Example of the development of a clinical research question using the ele-
ments of the acronym PICOT.
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before the question will be relevant to this particular
patient or before a clinical trial can be designed to address
this issue. By following the PICOT format, this idea can be
developed into a useful clinical question (Fig. 1), which is
the foundation for developing a comprehensive research
protocol.
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