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INTRODUCTION

Choosing a research design can be difficult, as it must
align with the posed research question. The first decision
is to select a research paradigm—either the quantitative
paradigm, which is based on positivism, or the qualitative
paradigm, which is based on interpretivism and construc-
tivism. This manuscript will focus mainly on the quanti-
tative paradigm, with a short note about qualitative and
mixed-method research. Research designs in the quanti-
tative paradigm are classified as experimental, analytical,
and observational. Observational studies may be purely
descriptive or analytical. A short description of these cate-
gories and an overview of some others will be provided, and
important considerations will be discussed for each.

EXPERIMENTAL STUDIES

The most common form of experimental study used in
the health sciences is the randomized control trial (RCT).
Features of the experimental design are that the researcher
manipulates at least one variable, usually the intervention,
and that there is a control. Study subjects are allocated to
either the intervention or control group through a pro-
cess of randomization that aims to reduce potential bias.
Randomization can be achieved using simple measures, such
as tossing a coin, or by more sophisticated means, such as
using random number generators. The importance of rand-
omization and the formats it may take has been elaborated
upon by Berger et al.(1)

An essential feature of RCTs is the use of ‘blinding.’

Blinding refers to a process whereby those involved in the
study (participants, researchers, investigators, etc.) do not
have information that could lead to bias, for example, by
knowing whether a study participant was allocated to the
treatment or control group. In some instances, blinding is
not possible. Consider the case of an intervention to pro-
mote the active involvement of patients in their cancer
care. A non-blinded trial was conducted to evaluate the
efficacy of a web-based, personal patient profile-prostate
decision aid versus the usual standard of care concerning

decisional conflict in men with localized prostate cancer.(2)
Participants would have known which ‘intervention’ they
were receiving, and thus, it is clear that blinding would not
have been possible in this study. It has been reported that
researchers may have difficulty identifying what ‘usual care’
is when obtaining informed consent.(3)

Determining the sample size is critical to the study
design and should be done during study development. This
is important if the researchers wish to make inferences
about the study results. Sample size calculators can be used
and are easily found online, e.g., Calculator.net (https://
Calculator.net>math) or Raosoft (http://raosoft.com>sam-
plesize). While online sample size calculators can be con-
venient tools, it is essential to exercise caution as they often
do not account for all the necessary parameters required
for accurate sample size determination, particularly for
complex study designs.(4) Consulting with a biostatisti-
cian early in the study design process is advisable to ensure
accurate calculations tailored to the specific study context.

Randomised control trials manipulate at least one varia-
ble, so using a hypothesis is appropriate. A hypothesis is a
prediction between variables. Rigby (5) states that statistical
reporting in many RCTs is poor and provides a review of
basic hypothesis testing. There are different types of RCTs,
including cross-over trials, cluster RCTs, and stepped
wedge trials. Cross-over trials are used when individuals
in one study arm receive intervention A first and, after a
while, intervention B. The individuals in the second arm
of the study start with intervention B and, after a while,
receive intervention A. Cluster RCTs are used when groups
of individuals rather than individuals are randomised to
treatment groups, and stepped wedge trials are used when
an intervention is rolled out over a period of time. Copas et
al. (6) identified three types of stepped wedge RCT designs
and concluded that findings from these types of trials need
to be reported more clearly. Pseudo-RCTs are used when
randomization is not systematic, such as when individuals
are allocated using odd/even numbers or days of the week.

Non-randomized control trials are an experimen-
tal design where participants are allocated to either the
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intervention or control group without randomization.
These trials are used when randomization is impractical
due to ethical or logistical constraints. To reduce selection
bias and confounding factors, allocating participants to the
intervention and control groups must be clearly defined
and explained, and participants and researchers must be
blinded to minimize bias. Propensity score matching can
create comparable groups based on essential characteristics,
and post hoc tests, including regression models, can be used
to adjust for confounding variables.

Additional considerations for statistical analysis
When developing the proposal for a RCT, statistical anal-

ysis must be considered, mainly whether an intention-
to-treat or per-protocol analysis will be conducted. The
intention-to-treat method requires that the analysis is per-
formed using the original numbers of participants allocated
to each study arm, irrespective of whether they received or
completed the treatment associated with the group they
were initially assigned. Per protocol, on the other hand, uses
the numbers in each arm that received the intervention at
the end of the study, regardless of to which group they were
assigned initially by randomisation.(7)

OBSERVATIONAL STUDIES
Observational analytical

This group of studies includes cohort and case-control
studies. Song and Chung (8) note that RCTs are challeng-
ing to conduct in the surgical disciplines and that observa-
tional studies, such as cohort and case-control studies, can
provide helpful evidence if well-designed. Cohort studies
involve people who have a particular characteristic, who
are then compared to people who do not have the charac-
teristic. They may be studied either prospectively or retro-
spectively. In a prospective study, the exposure is measured
before the outcome has occurred, while in a retrospective
study, the outcome has already occurred and is linked to
previous exposures. Prospective studies are more expensive
to conduct.

Case-control studies are sometimes used to hypothesize
about risk factors for a disease. Individuals in these studies
have the disease or the outcome of interest. The compara-
tive group does not have the outcome of interest. Cases and
controls may be matched by age, sex, occupation, and other
variables that may play a role in the outcome to control for
confounding factors.

Observational descriptive

Cross-sectional studies, case series,(9) and case reports (10)
are included in this group. Cross-sectional studies should
select individuals in such a way that they are representative
of the whole population so that the information generated
can be extrapolated to the entire population. These studies
help estimate the prevalence of a condition or characteristic,

explore potential associations between variables, and assist
in hypothesis generation. A limiting factor is that they
cannot establish causality since exposure and outcome are
measured simultaneously. When conducting a cross-sec-
tional study, determining the sample size is necessary to
have confidence in the results. One should make clear the
population and, if appropriate, the target population and
be able to estimate the population size, from which the
sample size can be calculated. Kesmode (11) outlines the
value of cross-sectional studies in obstetrics. The timing
of data collection is vital to this design. For example, data
may be collected over a relatively short period before a gen-
eral election to predict the election results; on the other
hand, data may be collected from the same individuals over
a more extended period to determine changes in attitude
towards a given concept. The latter type of data collection
would constitute a longitudinal study.

Case series are studies in which only persons with a par-
ticular condition or disease are included. They are followed
up on, and outcomes are reported. Such a design would be
used when a new condition becomes evident in a commu-
nity. A case report is similar but reports on one case only.

Record reviews

Record reviews usually take the form of retrospective
research. Medical disciplines typically keep records of the
types of diseases treated and details about the persons
affected. Record reviews provide helpful information for
planning future studies and allow for identifying trends
over time. They have also been used in estimating adverse
events.(12) Record reviews are an inexpensive research
form, but they have shortcomings, such as incomplete
records. Record reviews do not require a hypothesis because
there is no variable manipulation, and the researcher works
with the data available—a convenience sample.

Correlational research design

Correlation is a widely used and fundamental statistical
concept in scientific research. Correlational research does
not involve manipulating variables (13) but focuses on
identifying and assessing relationships between variables.
Two or more variables can be compared within the same
population, or the same variable can be compared across
different populations using correlational statistics.(14,15)
The aim is to determine the direction of the relationship
between the variables being compared. This relationship
may be negative, positive, or exhibit no discernible pattern.

In correlational research, bivariate correlation is the most
used parametric statistical analysis. It determines the cor-
relation coeflicient, accounting for the degree of a linear
relationship between two variables. If the data is ordinal,
a non-parametric statistical analysis, such as Spearman’s
Rho, is used.(16) However, depending on the research
objectives, these statistical methods can be applied to other
research designs.
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A limitation of correlational designs is that while one can
visually inspect the direction of the relationship between
variables, this process is subjective, as is the case with scat-
ter plots.(13) Additionally, the causes of the relationships
cannot be determined. The strength of correlational stud-
ies, however, lies in their ability to help researchers under-
stand not only the relationship but also the strength of the
correlation between variables. For example, correlational
research designs may use surveys to measure stress and aca-
demic performance. If such a study is conducted over more
than one time point, it may constitute a longitudinal study.

Longitudinal research designs

Longitudinal studies involve an individual’s continuous or
repeated measurement over an extended period.(17-19)
Typically observational, these studies can collect both
qualitative and quantitative data. The key characteristic
of longitudinal studies is their duration, often requiring a
minimum of one year, and the observations must be con-
sistent over time to assess changes effectively.(18,19) For
example, a longitudinal study could be used to track the
long-term effectiveness and safety of the COVID-19 vac-
cine in preventing infections and controlling the spread of
the virus. Another longitudinal research might assess the
impact of curriculum changes on students’ academic per-
formance and clinical practice outcomes.

Several previously described study designs, such as
cross-sectional, prospective, and retrospective, can be used
in longitudinal studies.(17) An example would be the elec-
toral example presented earlier, where a cross-sectional
study can be classified as longitudinal if the data is collected
from the same individuals over an extended period to assess
changes in attitude toward electoral candidates. Despite
the variation in study designs that fall under the umbrella
of longitudinal studies, the critical aspect remains their
capacity to provide evidence of change within the studied
population.(18) Like other research designs, longitudinal
studies come with both advantages and disadvantages. A
significant benefit is their ability to observe changes within
a specific cohort over time, enabling researchers to establish
the sequence of events.(17)

Additionally, longitudinal studies allow researchers to
compare participants to their earlier selves, providing a
more accurate description of the factors influencing the
studied population.(18) However, these studies are often
time-consuming and expensive due to the need for mul-
tiple assessments over an extended period. They also face
challenges such as high attrition rates,(18) with many par-
ticipants discontinuing their involvement and the potential
for external influences to arise during the study, which can

affect the results and generalisability.(20)

Qualitative research

Qualitative research seeks to interpret and understand
a phenomenon of interest. There is no manipulation of

variables. Data may be collected through various meth-
ods such as one-on-one interviews, focus group discus-
sions, storytelling, and qualitative analysis of vignettes,
documents, images, and audio or recorded material.(21)
When conducting interviews, the researcher/interviewer
uses a few pre-determined questions to guide the inter-
view. Questions should be posed broadly to generate a
detailed response, not monosyllabic answers. Responses
may be probed through follow-up questions. The questions
must remain faithful to the type of qualitative research
being undertaken. Observation schedules can be open or
structured according to pre-determined categories. There
are different types of qualitative research, ranging from
descriptive studies to grounded theory, phenomenology,
ethnography, and critical theories. The latter group seeks to
move away from interpretation only to the empowerment
of individuals.

Data sufficiency is often questioned when assessing the
trustworthiness of qualitative studies. Thus, it is important
to note that sampling methods and the data collection
structure can improve the study’s rigor.(22) The neo-posi-
tivist notion also moves from data saturation to sufficiency.
(23) Space does not allow detailed descriptions of the
methodologies to be presented here, and novice qualitative
researchers are advised to seek advice from an experienced
qualitative researcher before embarking on such studies.

Mixed method research

Some research questions can be addressed through both
the quantitative and qualitative paradigms. Consider the
question of barriers and enablers to self-management in
adolescents with asthma. This could be addressed through
the quantitative paradigm by developing a structured ques-
tionnaire with both open and close-ended questions. It
could also be addressed through the qualitative paradigm
using one-on-one interviews or focus group discussions
with adolescents with asthma. The researchers may want to
use a mixed method approach here, collecting quantitative
data using the questionnaire and then seeking to under-
stand the numerical data through qualitative methods bet-
ter. Researchers need to decide whether the quantitative or
qualitative phase will be conducted first (sequential mixed
method) or whether the two phases will be conducted
simultaneously (concurrent). In the final phase of a mixed-
method research design, the two phases must be combined
and synthesized to provide a more complete and compre-
hensive picture of the phenomenon being studied.

CONCLUSION

Researchers are urged to spend time before starting a study
considering the research question and making it clear and
focused. The study design must align with the question
to ensure that it is being addressed through the correct
method. The novice researcher should discuss the study
with a more experienced researcher whenever possible.
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