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Choosing the best study design for clinical research goes far beyond fol-
lowing a rigid hierarchy of evidence. Although Randomized Clinical Trials
(RCTs) are widely regarded as the gold standard in clinical research, the
choice between RCTs and observational studies should primarily be guided
by the research question, ethical considerations, feasibility, and the nature
of the outcomes assessed’.

As discussed by Concato et al, we should not treat the evidence hierar-
chy as a rigid pyramid in which RCTs are always superior to observational
studies. Well-designed studies — whether randomized or observational —
can provide reliable evidence if they are properly planned to address the
specific research question. In many cases, observational studies produce
results similar to RCTs, as demonstrated by Concato et al. and Ross et al,
who compared different research designs and found a high degree of con-
cordance in their overall conclusions.

The main difference between RCTs and observational studies lies in
the process of randomization*. Randomization theoretically allows for bal-
anced groups regarding known and unknown confounding factors, increas-
ing internal validity®>. However, RCTs typically employ strict inclusion and
exclusion criteria, reducing sample representativeness and thus external
validity®. RCTs are highly valuable when testing the efficacy of an interven-
tion under controlled conditions, but they do not always reflect real-world
clinical practice. In contrast, observational studies include more heteroge-
neous populations and have greater adherence to real-world clinical prac-
tice’. They are especially useful in investigating prognosis, incidence, prev-
alence, and long-term safety — areas frequently neglected by RCTs due to
time and cost limitations. For example, in chronic diseases, observational
studies have been essential for understanding long-term functional trajec-
tories and the influence of comorbidities®.
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It is important to emphasize that observation-
al studies, by nature, are not the most suitable for
evaluating the effect of interventions, as they are
more susceptible to bias. However, in several ar-
eas of medicine, carrying out RCTs is particularly
challenging or even impractical. This is the case
in fields such as rehabilitation, physical therapy,
palliative care, mental health, rare diseases, and
emergency medicine’. In these contexts, ethical
issues, difficulties in randomizing patients, highly
individualized interventions, or the impossibility
of blinding limit the execution of RCTs. For ex-
ample, in rehabilitation, treatments often need
to be tailored to each patient’s needs and limita-
tions, making standardization almost impossible.
In palliative care, ethical considerations related to
patient well-being and consent also challenge the
execution of rigorous RCTs. Thus, observational
studies play a fundamental role in gathering evi-
dence in these areas’.

The absence of randomization makes observa-
tional studies more susceptible to bias and con-
founding factors, highlighting the importance of
methodological quality®. Just as a poorly designed
RCT can overestimate treatment effects, an obser-
vational study conducted with rigor can provide
reliable evidence by adequately adjusting for con-
founding factors®. Furthermore, many therapeutic
strategies considered “evidence-based” have never
been evaluated in prospective RCTs, in part because
it would be unethical to deny established treatments
in a placebo-controlled trial. For instance, a recent
publication in BMC Anesthesiology by Trentino et
al. reviews the strengths and weaknesses of obser-
vational studies in the context of transfusion strat-
egies and concludes that, when comparing results
from different study designs, attention must be giv-
en to methodological details rather than simply the
study type label.

Historic examples of divergence between RCTs
and observational studies highlight the impor-
tance of context and methodological rigor. The
bisphosphonates case for breast cancer preven-
tion showed how observational studies suggested
a benefit not confirmed by RCTs, likely due to the
“healthy user bias,” which can distort results in
non-randomized research®!'. Therefore, we must
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ask whether it still makes sense to speak of a rigid
“hierarchy” of evidence. A more appropriate mod-
el may be a circle, in which each study type occu-
pies its place according to the research question,
clinical context, and methodological limitations.
The reliability of the evidence does not depend on
the study design label but on its applicability, va-
lidity, and methodological rigor.

In conclusion, both RCTs and observational
studies are valuable sources of scientific knowledge,
each with its strengths and limitations. The best de-
sign is the one that, in the most ethical and effective
way, answers the research question. Instead of de-
bating which is superior, we should reflect on how
these designs complement each other and, together,
promote better clinical decision-making.

COMPARATIVE OVERVIEW: RCTS
VS. OBSERVATIONAL STUDIES

To guide your study design choice, consider the fol-
lowing recommendations:

o Internal Validity (Cause-Effect):

o RCTs: High, due to randomization balanc-
ing known and unknown confounders.

o Observational Studies: Lower, more sus-
ceptible to bias and confounding; requires
rigorous statistical adjustment.

o External Validity (Generalizability to Real

World):

o RCTs: Lower, due to strict inclusion/exclu-
sion criteria and controlled conditions.

o Observational Studies: Higher, includes
more heterogeneous populations and re-
flects real-world practice.

o Feasibility & Ethics:

o RCTs: Can be costly, time-consuming, and
ethically challenging (e.g., when denying es-
tablished treatments, in rare diseases, or in
highly individualized interventions).

o Observational Studies: More feasible for
long-term outcomes, rare events, and situ-
ations where randomization is impractical
or unethical.
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e Primary Use Cases:

o RCTs: Best for testing the efficacy of an in-
tervention under controlled conditions.

o Observational Studies: Best for investi-
gating prognosis, incidence, prevalence, risk
factors, long-term safety, and understanding
complex, real-world scenarios.

e Bias Susceptibility:

o RCTs: Less susceptible to selection bias;
potential for performance and detection
bias if not properly blinded.

o Observational Studies: Highly susceptible
to selection bias, confounding, and healthy
user bias.

¢ Reliability of Evidence:

o Both: Reliable evidence depends on meth-
odological rigor, applicability, and valid-
ity to the specific research question, not
solely on the study type label.

REFERENCES

1. Aréas, F. Z. S. (2025). Key points in constructing a scientific
research question. Revista Brasileira de Pesquisa em Saudde,
27(1), e47635. https://doi.org/10.47456/rbps.v27i1.47635.

2. Concato J, Shah N, Horwitz RI. Randomized, controlled trials,
observational studies, and the hierarchy of research designs.
N Engl ] Med. 2000 Jun 22;342(25):1887-92. doi: 10.1056/
NEJM200006223422507.

3. Ross, J. S. (2014). Randomized clinical trials and observational
studies are more often alike than unlike. JAMA Internal Medi-
cine, 174(10), 1557. d0i:10.1001/jamainternmed.2014.3366

4.  Sacks HS. Observational studies and randomized trials. N Engl
] Med. 2000 Oct 19;343(16):1195; author reply 1196-7. PMID:
110417

5.  Odgaard-Jensen J, Vist GE, Timmer A, Kunz R, Akl EA,
Schiinemann H, Briel M, Nordmann AJ, Pregno S, Oxman AD.
Randomisation to protect against selection bias in healthcare tri-
als. Cochrane Database Syst Rev. 2011 Apr 13;2011(4):MR000012.
doi: 10.1002/14651858.MR000012.pub3.

6. MankiaK, Siddle H, Di Matteo A, Alpizar-Rodriguez D, Kerry J,
Kerschbaumer A, Aletaha D, Emery P. A core set of risk factors
in individuals at risk of rheumatoid arthritis: a systematic liter-
ature review informing the EULAR points to consider for con-
ducting clinical trials and observational studies in individuals at
risk of rheumatoid arthritis. RMD Open. 2021 Sep;7(3):e001768.
doi: 10.1136/rmdopen-2021-001768.

RBPS

10.

11.

Lai H, Ge L, Sun M, Pan B, Huang J, Hou L, Yang Q, Liu J, Liu J,
Ye Z, Xia D, Zhao W, Wang X, Liu M, Talukdar JR, Tian J, Yang
K, Estill ]. Assessing the Risk of Bias in Randomized Clinical Tri-
als With Large Language Models. JAMA Netw Open. 2024 May
1;7(5):e2412687. doi: 10.1001/jamanetworkopen.2024.12687.
Altmann J. Observational study of behavior: sampling methods.
Behaviour. 1974;49(3):227-67. doi: 10.1163/156853974x00534.
Tankersley M, McGoey KE, Dalton D, Rumrill PD Jr, Balan
CM. Single subject research methods in rehabilitation. Work.
2006;26(1):85-92.

Trentino K, Farmer S, Gross I, Shander A, Isbister J. Observa-
tional studies - should we simply ignore them in assessing trans-
fusion outcomes? BMC Anesthesiol. 2016 Oct 14;16(1):96. doi:
10.1186/s12871-016-0264-4.

Chlebowski, R. T., et al. (2010). Bisphosphonate use and breast
cancer risk in women with postmenopausal osteoporosis.
Journal of Clinical Oncology, 28(22), 3582-3590. doi:10.1200/
JCO.2009.27.7211

v.27 | n. 12025 | e49989 | p. 1-3



