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Understanding the Levels of Evidence in Medical Research

Arvind Vatkar', Sachin Kale?, Ashok Shyam**, Sushant Srivastava’

Learning Point of the Article:
Levels of evidence are critical for evidence-based practice, offering a hierarchical structure to assess study quality and application. This
strategy, commonly shown as a pyramid, assists doctors in making informed decisions by prioritising research with robust designs and
minimising bias. Understanding these levels ensures clinical procedures are based on the greatest available evidence.

The advancement of evidence-based medicine (EBM) depends on the evidence hierarchy, a framework for classifying research approaches
according to their dependability and quality. It dates back to the middle of the 20th century and classifies techniques such as expert opinions, case
reports, randomized controlled trials, and systematic reviews. However, problems such as prejudice and moral constraints still exist. Evidence
paradigms are being redefined by emerging technologies such as artificial intelligence, big data, and real-world data. This calls for dynamic
hierarchies that include many forms of evidence. High-quality data are essential for developing flexible frameworks for contemporary medicine
andinfluencing clinical guidelines, public health regulations, and educational initiatives.
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Introduction are constantly assessed and modified based on thorough
research. From medicine approvals to public health policy, EBM

promotes accountability and uniformity.

Evidence is critical in driving medical practice and policy,
providing the foundation for enhancing patient care and

optimizing health outcomes. High-quality evidence guarantees
that medical procedures are safe and effective and reflect recent
scientific advances. Without data, health-care judgments may be
influenced by anecdote, tradition, or bias, thus jeopardizing
patient safety and squandering money.

The increasing dependence on evidence-based medicine (EBM)
emphasizes its relevance in modern health care. EBM uses
clinical experience, patient clinical demographics and results,
and the best available evidence to guide decisions. This approach
has altered medicine by fostering a culture in which procedures

The hierarchy of evidence is fundamental to EBM. It serves as a
framework for ranking the strength and reliability of various
types of research. Systematic reviews and randomized controlled
trials (RCTs) are at the top, offering firm conclusions, whereas
case reports and expert opinions are at the bottom tier.
Understanding this hierarchy enables doctors and policymakers
to critically evaluate research, prioritize high-quality evidence,
and cautiously approach innovation. Exploring these levels
demonstrates their benefits and the limitations and difficulties
associated with applying them to real-world settings.
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Historical Perspective

The evidence hierarchy dates back to the mid-twentieth century
when academics started formalizing procedures for assessing
study quality. Archie Cochrane, a British epidemiologist, is
often recognized for pioneering this strategy. He emphasized
the need for systematic reviews of RCTs. His work paved the
way for organizations such as the Cochrane Collaboration,
which continues progressingin EBM.

Seminal publications, such as Sackett et al’s EBM
recommendations, popularized the evidence hierarchy, making
it an essential component of medical education and practice.
These frameworks have developed to include real-world
statistics and novel technologies.

Categorizing evidence is critical for making educated decisions.
It enables doctors to critically evaluate research, prioritize high-
quality studies, and incorporate scientific advances into patient
treatment, eventually improving outcomes and assuring
resource efficiency.

The Hierarchy of Evidence

The evidence pyramid is a graphical structure for ranking the
quality and dependability of research methodologies in medical
science. Systematic reviews and meta-analyses reflect the most
significant degree of evidence. These are followed by RCTs,
cohort and case-control studies, case series and case reports,
expert views, and anecdotal evidence at the foundation. This
hierarchical framework enables physicians and researchers to
prioritize more substantial, trustworthy evidence when

judging.

Levels in Detail
Level 1: Systematicreviews and meta-analyses

These combine data from several high-quality researches,
usually RCTs, to offer complete insights. They minimize bias
and provide the most decisive conclusions, making them
essential for clinical guidelines.

The quality of the papers included in a systematic review or
meta-analysis (MA) determines the degree of evidence it
provides. High-quality systematic reviews rely on strong, high-
level investigations, such as RCTs, to ensure accurate results.
However, if the included studies are of low scientific rigor, the
systematic review’s findings would reflect these limitations,
lowering the level of evidence. This theory emphasizes the
cliché “what you sow, so shall you reap” —- low-quality inputs
provide subpar results. Thus, careful assessment of individual
research is required when performing systematic reviews to
retain their credibility and relevance in directing evidence-

based clinical practice.

Level2: RCTs

RCTs are experiments in which participants are randomly
allocated to one of two groups: Intervention or control. This
approach lowers selection bias and establishes causation, yet it
mightbe resource-costly.

RCTs are a rigorous approach to identifying causal links that
yield high-quality evidence for treatments. They minimize bias,
create a controlled setting, and can use blinding to limit
observer and participant bias. However, they are subject to
ethical limitations, require a lot of resources, are inflexible, and
take years to finish. Furthermore, specific groups or therapies
may be ineligible for RCTs, resulting in evidence gaps.

Level 3: Cohortand case—control studies

Cohort studies track groups over time to evaluate results,
whereas case—control studies compare people with and without
a disease. These observational studies provide significant
insights but are less reliable than RCTs owing to potential
confoundingvariables.

Prospective cohort studies track people continuously, ensuring
reliable data gathering while minimizing recall bias. They
provide greater control over factors but need greater time and
resources. Retrospective studies examine historical data, adding
selection bias and relying on imperfect information.
Prospective studies, notwithstanding potential attrition bias
from participant dropouts, provide stronger causal conclusions
and fewer confounding factors, increasing their trustworthiness
in evidence-based research.

Level4: Caseseriesandreports

These include thorough information on individual or group
instances, frequently emphasizing unique illnesses or therapies.
While beneficial for developing hypotheses, they lack
generalizability.

Case reports and series help emphasize new procedures,
unusual diseases, or unique treatment choices. Their
descriptive character makes them helpful in developing
hypotheses and guiding future studies. However, they have
intrinsic limitations, such as selection bias and alack of controls,
which restrict generalizability. Long-term follow-up is required
in case series studies to give relevant insights into the
treatment’s durability and effectiveness. Despite their
shortcomings, they provide a framework for further
comprehensive research. Over time, these preliminary findings
develop into well-structured cohort studies and RCTs, which
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validate or deny the efficacy of suggested therapies and
hypotheses.

Level 5: Expert opinion and anecdotal evidence

These are at the bottom of the hierarchy and rely on personal
experience or isolated observations. While perceptive, they are
theleast trustworthy owing to inherent prejudices.

When substantial data from RCTs or cohort studies is
unavailable, expert opinions and anecdotal evidence might be
useful in answering complicated medical concerns. They give
useful insights, particularly in developing or uncommon
illnesses when data are limited. Experts rely on years of
expertise to guide judgments, frequently filling key knowledge
gaps. However, these perspectives are subjective, prone to
human biases, and lack standardization or control. Anecdotal
evidence may exaggerate efficacy owing to unsubstantiated
assertions. Despite these limitations, expert views are
frequently used to generate hypotheses and guide research in
areas where empirical investigations have not yet shown
definite results.

Challenges in Applying the Hierarchy

Quality versus quantity (not all RCTs are high-quality
evidence)

Not all RCTs or systematic reviews are equal, as their quality
depends on technique, relevance, and rigor. High-quality
studies include strong designs and transparent methodologies,
and they address therapeutically relevantissues. However, some
RCTs may have limited sample numbers, insufficient
randomization, or poorreporting, reducing their dependability.
Similarly, systematic reviews differ in quality based on inclusion
criteria, search methodologies, and risk of bias evaluations.

Contextual factors

Clinical context and patient preferences are critical for
understanding findings. A therapy that was beneficial in a
homogenous trial group may not be applicable in varied real-
world contexts. Patient preferences, such as smoking,
comorbidities such as obesity, diabetes, and hypertension, and
unique circumstances frequently cause variances from study

findings.

Emerging evidence

Emerging evidence sources, such as real-world data (RWD),
artificial intelligence (AI), and big data, have transformational
potential. RWD from electronic health records and registries
gives information on treatment efficacy outside of controlled

settings. Al offers sophisticated predictive analytics, whereas
big data allows large-scale pattern detection. However,
extensive validation is required to assure the dependability of
theseinstruments.

Al and big data also raise questions about patient
confidentiality and ethics. Al can also help with data analysis in
various settings, particularly MA, systematic reviews, and
RCTs.

Biasandlimitations

Each person uniquelyinterprets the results, leading to partiality.
Biases, such as publication bias, make promising findings more
likely to be reported, and conflicts of interest caused by funding
sources can skew research. Methodological issues, such as
inadequate blinding or biased reporting, further jeopardize
validity. A discriminating strategy is required to successfully
incorporate different data into therapeutic decision-making.

The Role of Levels of Evidence in Practice

Clinical guidelines

The quality of the evidence is essential for influencing medical
practice, directing choices, and enhancing results. Evidence
may change paradigms, as demonstrated by a seminal study
such as Partchell’s on metastases (METS) in the spine. METS
spine therapy, which was initially conservative, changed to
emphasize surgical intervention because of the better results of
reliable research.

Policy making

Ahierarchy of evidence is the foundation for clinical guidelines,
guaranteeing trustworthy suggestions. For instance, RCTs
showing successful blood pressure control techniques impact
guidelines for managing hypertension. Recent studies, such as
trials on sodium-glucose transport protein 2 inhibitors for heart
failure, are included to show how different levels of evidence
mightimprove therapy recommendations.

Evidence-based policymaking guarantees the effectiveness of
public health initiatives. For example, protocols for the
COVID-19 and measles vaccines were developed in response to
research on the efficacy of vaccinations. Similarly, clinical
studies comparing medication regimens guide anti-tubercular
therapy strategies, guaranteeing improved results and less
resistance.

Education and training

Critical evaluation of the evidence is emphasized in health-care

Journal of Orthopaedic Case Reports | Volume 15 | Issue 5 | May 2025 | Page 6-9




Vatkar A, etal

www.jocr.co.in

professional education and training. Results are greatly
impacted by variables such as sample size, demography, and
length of follow-up. Examining funding sources and any biases
is necessary. For example, short-term follow-up oncology
studies may exaggerate survival rates. Teaching these subtleties
improves research literacy and patient care by assisting
physicians in using evidence wisely.

Future Directions in EBM
Dynamichierarchies

EBM'’s dynamic hierarchies must change as technology does.
RCTs are given priority in traditional hierarchies, but new
technologies such as machine learning and Al are changing how
evidence is evaluated. For example, big data analysis by Al
models has enhanced early cancer diagnosis and provided
insights beyond RCTs. RCT results are also supported by
empirical data from electronic health records, particularly in
personalized medicine. In light of these developments, a
hierarchy that acknowledges the importance of various
technologically driven data sourcesis necessary.

Integrating diverse evidence types

When high-quality studies are lacking, gaps are filled by
integrating several evidence types. Guidelines for managing
osteoarthritis in the knee, for instance, frequently incorporate
patient-reported outcomes, qualitative research, and RCT data.

Recommendations are ranked according to the evidence
supporting non-surgical therapies, such as physical therapy or
hyaluronic acid injections. This method guarantees all-
encompassing treatment even in the absence of strong RCTs.

Global collaboration

Global collaboration is a key factor in standardizing evidence
levels. International frameworks such as the GRADE system
ensure consistency in assessing and using evidence. Global
health-care improves when researchers agree on evidence
criteria. During the COVID-19 pandemic, for example,
standardized procedures expedited vaccination delivery and
approvals. Standardized evidence hierarchies enable academics
and doctors worldwide to collaborate and successfully address
health-care concerns.

Conclusion

Integrating various forms of evidence, modifying hierarchies in
response to technology developments, and encouraging
international cooperation are all essential to the success of
EBM. Clinical judgments are guided by high-quality research,
but real-world facts and contextual considerations enhance
comprehension. Health-care advances to provide each patient
with individualized, efficient, and fair care by critically
evaluating the available data and standardizing frameworks.
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