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Framing an appropriate research question is the most critical and fundamental part of a study. This helps in developing a hypothesis,
formulating aims and objectives and methodological execution of the study. Research questions are usually generated by literature
backed thorough analysis of the gaps in previous studies and funnelling it to a specific focussed issue. The research question should be
framed using the PICO (Population, Intervention/Exposure, Comparator and Outcome) format and should fulfil the FINER (feasible,
interesting, novel, ethically sound, and relevant) criteria for practical aspects. Objectives should always be framed in alignment of the
research question using SMART (specific, measurable, achievable, realistic and time defined) approach. Outcomes are classified as
primary and secondary. It is advisable to have only one primary objective while secondary objectives can be multiple (usually not
exceeding five). This paper describes a cascade approach starting from framing the research question and then deciding on the

outcomes and study objectives.
Keywords: Aim, FINER, Hypothesis, PICO, Study design.

esearch question (RQ) is the question or the

guery which the researcher istrying to answer

by conducting an investigation. The

ormulation of appropriate research question
isthemost fundamental and critical part of astudy. All the
further stepsof theresearchi.e., developing ahypothesis,
formulating objectives and methodological execution of
the study depend upon the framing of the RQ. Composing
the objectives and outcomes is the natural progression
after framing the RQ in planning a study. Researchers
often find it difficult to frame appropriate RQ and
objectives from an inviting idea. This paper details the
step-by-step systematic conversion of an idea to avalid
RQ and trangdlating it further to frame objectives and
outcomes.

Getting Ideas for Research

Ideas are everywhere but they have to be converted to a
valid RQ. The choice of RQ may be made from the
evaluation of previous studies, one's own experiences,
from topic of interest or by the need of thetime[1]. Most
of theideasfor research come from one’s perceived gaps
in the existing knowledge of atopic. These gaps could be
the lack of clear conclusions or insufficient results from
previous studies. Identification of such gaps could be
taken up asaRQ which would then be used to build on the
previous research. |deas could also be developed from
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observations made on the previous work. Systematic
analysis of this observation after brainstorming may also
be one of the methods of finding the correct RQ.
Unprecedented circumstances may also yield multiple
RQsonasingletopic.

Developing Research Question From an Idea

As arule of thumb, the broad ideas themselves do not
form aRQ. They should be chiselled to yield one. Thisis
achieved by an exhaustive and critical analysis of the
broad idea by a thorough literature research. The
brainstorming would include searching for studies
conducted in past on same topic, identifying the lacunae
in the existing knowledge or need to replicate the
question in different settings, thinking of a hypothesis,
and then generating a RQ [2]. Although multiple RQs
may stem from abroad ideg, it is best to choose only one
primary RQ for aparticular project (choosing the best RQ
isdescribed later). The RQistheinterrogative form of the
solution which we are looking. Simply put, it is the
purpose of study written in aquestion format [3]. It hasto
be specific, focused and clearly defined in terms of
popul ation targeted, planned i ntervention, outcome etc.

For example, while working in pediatric neurology
ward, a student observed that there were alarge number
of children coming with breakthrough seizures. He
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brainstormed with peers to analyze the reasons for poor
control of seizuresin children with epilepsy. One of the
RQ which was formed was ‘What are the causes of non-
compliance of treatment among children with epilepsy at
atertiary-carecenter?

ESSENTIAL ELEMENTS OF A RESEARCH
QUESTION

The RQs are broadly classified into descriptive and
inferential questions based upon the purpose, objective,
and clinical context of the study [4]. Varioustypesof RQs
alongwithexamplesaregivenin Tablel.

A RQ has multiple components. The most common
approach to address these is referred to as PICO
approach, the acronym standing for Population, Inter-
vention/Exposure, Comparator and Outcome [5]. Some-
times Timeframe, and Effect Size are also added to call it
as PICOTES approach which makes it more compre-
hensive. Although most commonly used intheinferential
RQ, some of theelements(Pand O) areal so mandatory in
the descriptive RQ. The sdient features of PICO
elementsareexplainedinBox I.

Attributes of a Good Research Question

Some of the framed RQs, although inviting and lucrative
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are not possibleto do. A good RQ once framed, should be
assessed using the FINER approach given by Hulley, et
al. [6]. It should be feasible, interesting, novel, ethically
sound, and relevant. It should be clearly stated and
appropriately complex. This audit should be done before
the start of the study to avoid wastage of manpower and
resources. Doing apilot study may also helpin unearthing
real time issues. These attributes are described in the
Table Il. The RQ should be chosen so that it addresses
issues common to clinical setup of a particular area,
builds upon previous gaps, ethically sound and is doable
by theresearcher inthegiventimelimit.

Framing a Research Question

The RQ should be written in one's own wording, be
appropriately complex and should not be very broad. It
should be in question format and complete in itself [7].
One example of research question would be “How
efficaciousisintravenous phenobarbitone in comparison
to intravenous levetiracetam, as a first line drug, in
controlling neonatal seizures?’ RQ should NOT beframed
toprovideanswer inY ESor NO. Binary outcomeframing
is not a correct approach as decisions in medicine are
based on probabilities and cannot be absolute (0 or 100).
Someexamplesof errorsin framing RQ are shown bel ow.

Tablel Typesof Resear ch Questionsand Their Characteristics[4]

Type Purpose Example

Descriptive Intendsto seek measurement of aphenomenon What isthe prevalence of scabiesin primary school children
in adefined population. Usually coversonly one invillage'X'?
variableand providesresultin frequencies.

Inferential Aimsat drawing inference of an exposure, inter- What isthe effect of applying chlorhexidine on umbilical
vention, or laboratory test on asample of defined cord in decreasing neonatal mortality and neonatal sepsis?
population. It involvesaminimum of two
variables— Independent and Dependent (one each).

Causd Intendsto seek the association of exposureof a What i sthe association of devel oping retinopathy of
causativefactor in adefined population ascompared prematurity (ROP) in preterm neonateswith receiving
to comparator. 100% oxygen therapy?

Diagnostic Seeksto describethe measurement of a What isthe sensitivity of CRPinthediagnosisof late onset

(descriptive)  phenomenonrelated to thediagnostictestina sepsisin neonatesweighing lessthan 1500 grams at birth?
defined population.

Diagnostic Seeksto analyze which out of thetwo diagnostic What isthe predictive value of procal citonin compared to

(analytical) testsisbetter in picking aparticular phenomenon CRPfor diagnosing late onset neonatal sepsisin VLBW
inasample of defined population. neonates?

Prognostic Intendsto find the measure of theprognosticvalue ~ What istherisk of poor neurodevel opmental outcomein
of amarker inadefined populationpredisposedto  ELBW neonateshaving received intensive phototherapy
aparticular disease. for morethan 72 hours?

Qualitative Intendsto find explanations of the defined What arethe perceptions of the motherswho have undergone

phenomenon which arenot possibleto quantify in

aspecific population. Thequestionsare usually
broad and open-ended.

preterm delivery regarding the usage of donor humanmilkin
their offspring?

INDIAN PEDIATRICS

585

VoLumMmE 58—JuNE 15, 2021



DHIR AND GUPTA

Box | PICO Elementsin a Research Question

Population of Interest, Patient or Problem to be discussed in the
descriptive RQ

Description: The study population characteristics need to be
clearly defined so that there is no ambiguity.

Example:

¢ Preterm neonates < 32 wk gestation

« Neonates requiring umbilical arteria catheter (UAC)
« VLBW Neonates having suspected early onset sepsis
I ntervention or Exposure

The primary variable whose effect isinvestigated in the defined
population. Could be an intervention (drug, treatment, procedure)
or an exposure.

Example:

« Delayed cord clamping for 60s

¢ Positioning ahigh UAC

« Estimating use of CRP in first 24h
Comparator or Control

An alternative condition to compare the primary variable. Could
be the gold standard or placebo.

Example:

« Immediate cord clamping

¢ Positioning alow UAC

« Estimating procalcitonin in first 24h

Outcome

The expression that will be assessed at the end point of the study.
Example:

« Incidence of intraventricular hemorrhage

¢ Complications related to UAC

« Detection of culture proven neonatal sepsis

FRAMING RESEARCH QUESTIONS AND OBJECTIVES

Tablell Attributesof a Good Resear ch Question - FINER
F Feasible

Ensuretheavailability of appropriate
and adequate

¢ Participantsto beenrolled
¢ Adeguate manpower

« Timeto completethestudy
« Funds

« Equipment

« Expertiseintheinvestigator

Getting theanswer of the RQ should
arouseinterestintheinvestigator,
colleagues, readersand community

RQ should addressto the unexplored
areasof atopic

Theanswer to RQ should extend, annul
or confirm the previousfindings

RQ of other studies should not simply be
copy pasted because of ease of doing

Mandatory to get ethical approval for
theauthoritiesfor any study

Should not pose harm to the subjects

Should follow the principles of
Declaration of Helsinki

| Interesting

N Novel

E Ethicaly sound

R Relevant TheRQ should arisefromissuesraised

fromlocal problems
Theresearch should contributeto:
« Scientific knowledge

¢ Clinica and health policy

« Futureresearch

Example 1

Incorrectly framed: In preterm neonates less than 30
weeks, does formula feeding predispose to necrotizing
enterocolitis(NEC)?

Reason: RQ should not have abinary outcome.

Correct: What isthe relationship of formulafeeding with
NEC in preterm neonate | essthan 30 weeks?

Example 2

Incorrectly framed: What measures are being taken to
prevent postoperative wound infection undergoing
emergency surgeries?

Reason: Too simple and broad, should be appropriately
complex.

Correct: What are the risk factors associated with deep
surgical site infection following laparotomy for acute
perforation peritonitis?
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FORMULATING THE OUTCOMES

The writing of RQ should be followed by the framing of
study outcomes and objectives. Outcomes are the
measurable endpoints of the objectives which are
monitored during the study and occurrence (or absence)
of these indicate that result has been achieved. They
should originate and be in aignment with the study
objectives. Itisof utmost importanceto a priori definean
outcome as well as a standard validated method to
measure it as a particular entity may be definable or
measurable by variable methods. The outcomes should
be clearly written such that anyone can easily understand
the nature of what is being measured and replicate the
measurements at their research settings. The ideal
outcomes should be reproducible under same conditions
and have minimum inter observer difference, and valid
i.e. should measure what they intend to measure. The
primary outcome is the most important measurable
endpoint and should correspond to the primary objective.
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Tablelll Examplesof Research Questions(RQ) I ntegration With Objectives

Parameter Example 1 (descriptive study) Example 2 (case-control study) Example 3 (cross sectional)

RQ What isthe magnitude of typhoid What istheimpact of malnutritionon ~ What isthe diagnostic role of
fever inunder-fivechildreninregionA? clinical recovery inunder-fivechildren Typhidot-M test ascompared to

withtyphoid fever? blood cultureinthe diagnosis of
typhoid fever in under-five children
infirst week of illness?

Aim To study the proportion of under-five  To compare the outcome of typhoid To ascertain the diagnostic accuracy
childrenwith confirmed diagnosisof ~ fever in malnourished vsnormal of Typhidot-M against blood
typhoidfeverin‘X’ hospital. children culture for early diagnosisof

typhoid fever

Primary To document the proportion of children To comparetheduration of hospita- To estimatethe predictive value of

objective  withtyphoidfever amongtotal lization between undernourishedand ~ Typhidot M for diagnosis of
hospitalized children normal childrenwith typhoid fever typhoid fever ascompared to blood

culture

Secondary ¢ Rateof complications ¢ Rateof complication e Sensitivity

objectives + Mortality e Mortality e Specificity

The study design and sample size are al so based upon the
primary outcome of the study. The additional measurable
endpoints pertaining to the secondary objectives are
called as secondary outcomes. Usually outcomes are
analyzed independently but ‘ composite outcomes’ canbe
used when the individual occurrences are rare, correlate
with each other or a combination is more informative as
compared to an isolated outcome [12]. Mortality or
bronchopulmonary dysplasia is a composite outcome
used in RQs pertaining to respiratory support in neonates;
death or presence of a severe neuro-devel opment impair-
ment (blindness, deafness, motor or cognitive disability)
by two years of age is another example of composite
outcome used in assessing long term impact of various
interventionsin extremely low birth weight neonates.

STUDY OBJECTIVES

The RQ tells us that what we are planning to do. The
objectives of the study give us accurate description of the
steps about how we are going to achieve what we had
thought of in the RQ. The objectives serve as milestones
for theultimategoal [8,9]. Theobjectivesareclassified as
primary and secondary. The primary objectiveisthe most
important endpoint and should reflect the RQ. The
additional endpoints which we want to study are termed
as secondary objectives. It is better to have only one
primary objective for a particular RQ. Secondary objec-
tives can be multiple; however, should not exceed five.

Framing the Objectives

Objectivesarewrittenin singleinfinitive sentenceformat
starting with the word ‘ To’ using SMART format. They
should be specific, measurable, achievable, realistic and
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time defined [10]. The action verbs from Bloom's
measurable verb list e.g. determine, compare, verify,
establish etc. should be used in the framing of the
objective [11]. The objectives dictate the type of study
design and help in devel oping the methodol ogy section of
the protocol. We should avoid writing too many
objectives and should have a clear flow between the RQ
and objectives as shown in Table I11. The relationship
between the individual objectives should have a
synergisticimpact[8,9].

CONCLUSION

The formulation of RQ is most critical and fundamental
part of a study which should be done carefully and
scientifically. Framing of objectivesisanatural corollary
after finalizing the research questions. Defining the
outcome (mostly in the form of a numerical measurable
expression) is anecessary intermediary between the two
processes. A summary of the process of developing a
research question and trandating it into outcomes and
objectivesisexemplified (Tablel V).
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TablelV Systematic Framing of the Resear ch Question and Sudy Objective

Steps
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What isthe efficacy of azithromycinin treating typhoid fever in children compared to
ciprofloxacin?

« Population: Childrenwith typhoid fever

¢ Intervention: Azithromycin

e Comparator: Ciprofloxacin

¢ Qutcome: Efficacy

Thestudy isfeasible, interesting, novel, ethically sound and relevant (FINER).
Randomized control trial

Efficacy can bemeasured intermsof duration of hospitalization, proportion of non-
responders, or patient satisfaction.

To comparethe duration of hospitalization in children receiving azithromycin or
ciprofloxacin for treating uncomplicated typhoid fever

To study the proportion of non-respondersin children receiving azithromycinvs
ciprofloxacin.

To comparethe satisfaction of parentsin two treatment groups

Health Syst Pharm. 2008;65:1667-70.

2010;53:278-81.

. Cafién M, Buitrago-Gomez Q. The research question in
clinical practice: A guideline for its formulation. Rev
Colomb Psiquiatr. 2018;47:193-200.

. Richardson WS, Wilson MC, Nishikawa J, Hayward RS.
The well-built clinical question: A key to evidence-based
decisions. ACP JClub. 1995;123:A12-13.

. Hulley SB. Designing clinical research, 3rd ed. Lippincott
Williams & Wilkins; 2007.

. Ratan SK, Anand T, Ratan J. Formulation of research
question - Stepwise approach. JIndian Assoc Pediatr Surg.
2019;24:15-20.

. Farrugia P, Petrisor BA, Farrokhyar F, Bhandari M.
Research questions, hypotheses and objectives. Can JSurg.

10.

11.

12.

. Hanson BP. Designing, conducting and reporting clinical

research. A step by step approach. Injury. 2006;37:
583-94.

Doran GT. There's a SM.A.R.T. way to write manage-
ment’ sgoals and objectives. Manage Rev. 1981;70:35-36.
Adams NE. Bloom's taxonomy of cognitive learning
objectives. JMed Libr Assoc. 2015;103:152-3.

Velentgas P, Dreyer NA, Wu AW. Outcome definition and
measurement [Internet]. Developing a protocol for
observational comparative effectivenessresearch: A user’s
guide. Agency for Healthcare Research and Quality (US);
2013. Accessed September 28, 2020. Available from:
https: //mmw.ncbi.nlm.nih.gov/books/NBK 126186/

INDIAN PEDIATRICS

VoLumE 58—JuNE 15, 2021



