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Abstract:
Retrospective observational studies are a cornerstone of emergency medicine research, offering 
practical ways to address important clinical questions using real‑world data. Yet, despite their 
widespread use, these studies are often misunderstood. Associations may be interpreted too 
confidently as causal effects, while important issues such as bias, confounding, and limitations of 
statistical adjustment may be overlooked or oversimplified. This practical guide provides a clinically 
grounded framework for understanding how retrospective studies should be designed, interpreted, 
and critically appraised. It reviews core methodological principles, including protocol development, 
sampling strategies, data abstraction, common sources of bias, confounding by indication, and 
responsible interpretation of observational findings. Frequent misconceptions, such as equating 
statistical significance with clinical importance or assuming adjustment can fully resolve confounding, 
are discussed through pragmatic examples relevant to emergency care. Rather than focusing 
on complex statistical techniques, this review emphasizes conceptual clarity, transparency, and 
thoughtful interpretation. It highlights practical principles that can improve validity and reproducibility 
while helping readers recognize both the strengths and inherent limitations of retrospective research. 
Emerging analytical approaches and evolving discussions around reproducibility and reporting 
standards are also considered. By linking foundational epidemiologic principles with the realities of 
emergency medicine practice, this article aims to support clinicians, trainees, reviewers, and early 
career investigators in designing stronger studies, interpreting findings more critically, and using 
observational evidence more thoughtfully in clinical decision‑making and future research.
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Introduction

Retrospective observational studies 
account for a large and steadily 

increasing proportion of research in 
emergency medicine.  Their  appeal 

is largely practical. Compared with 
prospective designs, they can often be 
completed more quickly, require fewer 
resources, and take advantage of routinely 
collected clinical data from diverse patient 
populations.[1] In a clinical environment 
defined by urgency, unpredictability, 
and logistical constraints, these designs 
frequently represent the most realistic way 
to address clinically relevant questions.[2,3] 
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In addition, this approach allows for the examination 
of rare events or situations that cannot be randomized 
for ethical reasons.[4] At the same time, retrospective 
studies are commonly misunderstood. They may be 
dismissed outright because they lack randomization, 
or conversely, overinterpreted when statistically 
significant associations are mistaken for causal 
relationships. Both reactions reflect an incomplete 
appreciation of what retrospective designs can 
reasonably achieve. The absence of controlled 
exposure allocation limits causal inference, but it 
does not render findings meaningless. Problems arise 
when conclusions extend beyond what the design 
can legitimately support. This article focuses on key 
conceptual principles for study design, data collection, 
peer review, and interpretation rather than exhaustive 
statistical methods.

A defining challenge of retrospective research is its 
vulnerability to bias and confounding. Selection bias, 
information bias, and confounding by indication 
are inherent risks when analyzing data that were 
not originally collected for research purposes. 
Analytical strategies such as multivariable regression 
or propensity‑based methods can reduce, but never 
fully eliminate, these threats. Overreliance on statistical 
adjustment has, in some cases, created unwarranted 
confidence in results that remain fundamentally 
observational.

This article provides a practical user’s guide to 
retrospective observational studies in emergency 
medicine. Rather than introducing new statistical 
methodologies, this article seeks to bridge the gap between 
established epidemiological principles and the unique 
realities of emergency medicine, where incomplete data, 
rapid decision‑making, and clinician‑driven interventions 
introduce distinct methodological challenges. The goal 
is to provide a practical, clinically grounded framework 
for designing, interpreting, and critically appraising 
retrospective research.

Why Retrospective Studies Matter in 
Emergency Medicine

Within the hierarchy of evidence, retrospective 
observational studies occupy a distinct and important 
role. Randomized controlled trials remain the preferred 
method for establishing causality, yet they are not 
always feasible, timely, or ethically appropriate in 
emergency care. Patients often present with acute 
or unstable conditions, interventions may need 
to be delivered immediately, and randomization 
or treatment withholding may be impractical.[3] 
Retrospective analyses therefore provide an essential 
alternative. Large electronic health record systems, 

administrative datasets, and institutional registries 
allow investigators to examine thousands of encounters 
efficiently. These data sources are particularly valuable 
for studying rare outcomes, variations in clinical practice, 
and real-world treatment patterns because they capture 
large and heterogeneous patient populations that are 
often underrepresented in randomized trials.[5] For many 
questions in emergency medicine, retrospective studies 
serve as the foundation for hypothesis generation 
and for informing the design of future prospective 
trials.[6] The value of retrospective research, however, 
depends on a clear understanding of its limitations. 
Appreciating what these studies can and cannot 
demonstrate is essential for their appropriate use in 
clinical decision‑making, guideline development, 
and policy discussions. Although large electronic 
health record systems, administrative datasets, and 
registries can increase statistical power and allow rare 
outcomes to be studied, larger sample sizes do not by 
themselves improve validity. For example, if diagnostic 
codes inconsistently capture sepsis severity across 
hospitals, or if symptom onset is poorly documented 
in a substantial proportion of records, increasing 
the number of observations may amplify systematic 
misclassification rather than reduce error. Careful 
protocol development, predefined variable definitions, 
and transparent handling of missing data are therefore 
essential before large datasets can generate clinically 
meaningful evidence.

Fundamental Methodology of Retrospective 
Research

For many years, retrospective studies were viewed as 
relatively simple projects, often undertaken for rapid 
publication or academic requirements. This perception 
shifted following the landmark work by Gilbert and 
Lowenstein, which demonstrated that a substantial 
proportion of published chart reviews failed to meet 
basic methodological standards. Their work reframed 
chart review as a scientific method requiring rigor 
and systematic planning comparable to prospective 
research.[7]

Research protocol and formulation of the research 
question
High‑quality retrospective research begins with a 
clearly defined research question and a written protocol 
developed before data extraction.[8] Approaches that 
involve searching datasets for statistically significant 
associations without a predefined question  –  the 
so‑called “fishing expedition”  –  are inconsistent with 
scientific standards and substantially increase the 
risk of false‑positive findings.[9] The research question 
determines the study population, eligibility criteria, 



Turkmen and Pasli: Retrospective studies in emergency medicine: A practical guide

Turkish Journal of Emergency Medicine - Volume 26, Issue 3, July-September 2026	 185

and variable definitions. Precise operational definitions 
are particularly important. Ambiguity in terms such as 
“hypotension,” “fever,” or “clinical improvement” is a 
frequent source of error in retrospective work. Defining 
these variables in advance and compiling a standardized 
data dictionary reduce misclassification and improve 
reproducibility.[4]

Sampling strategies and inclusion and exclusion 
criteria
Sample selection directly affects external validity. 
Convenience sampling, or the selective inclusion of 
readily available records, can introduce significant 
selection bias. Exclusion criteria should be reported with 
the same transparency as inclusion criteria.[7,10] Selecting 
an appropriate sample that represents the research 
population and conducting the sampling sequentially or 
randomly increase reliability. Importantly, investigators 
should describe and, where possible, compare patients 
excluded because of missing or incomplete data. If 
excluded patients are systematically sicker or more 
unstable, results may be biased toward better outcomes. 
In such cases, mortality or complication rates may 
be underestimated. Clear reporting of these issues 
allows readers to judge the potential impact on study 
conclusions.

For instance, a study evaluating outcomes in admitted 
trauma patients may underestimate mortality if patients 
who die in the emergency department before admission 
are excluded. Transparent reporting of inclusion and 
exclusion criteria is therefore critical.

Data collection and observer management
In retrospective studies, data abstraction functions as 
the primary measurement instrument. As with any 
instrument, it requires calibration. Data collectors 
should receive structured training, use standardized 
abstraction forms, and operate according to predefined 
rules.[10] Data collection should, whenever feasible, be 
conducted by individuals who are unaware of the study 
hypothesis and the outcome measures being evaluated. 
Awareness of the research question can unconsciously 
influence how ambiguous clinical notes are interpreted. 
This form of expectation bias is common and often 
underappreciated in retrospective research. Whenever 
more than one abstractor is involved, investigators 
should pilot test the abstraction form and report 
inter‑rater agreement (e.g., using percent agreement or 
kappa statistics) for key variables.[4] Explicit rules for 
resolving discrepancies between abstractors further 
improve the reliability of data collection.

For instance, knowledge of the study objective may 
influence how ambiguous documentation is interpreted, 
leading to expectation bias.

Common Misconceptions about 
Retrospective Observational Research

Misconception 1: Association implies causation
The most persistent misconception is the assumption that 
observed associations reflect causal effects. In retrospective 
studies, treatment allocation is driven by clinical judgment, 
disease severity, comorbidities, and system factors rather 
than randomization. As a result, exposed and unexposed 
groups often differ in ways that are incompletely measured. 
These differences can produce misleading associations. 
Interventions preferentially used in sicker patients may 
appear harmful, while treatments reserved for more stable 
patients may seem beneficial. Without full adjustment for 
underlying risk, such findings should not be interpreted 
as causal. For example, the existence of a relationship 
between X and Y does not mean that X directly causes Y; 
another variable may also be creating this relationship.[11] 
Accordingly, results from retrospective studies should be 
framed as associations unless supported by exceptionally 
strong methodological safeguards and corroborating 
evidence from other designs. Causal language should be 
used sparingly and with explicit justification.

For instance, vasopressor use may appear associated with 
increased mortality, but this often reflects underlying 
illness severity rather than a harmful treatment effect.

Misconception 2: Statistical significance equals 
clinical importance
A frequent error in interpreting retrospective studies is 
the assumption that statistical significance implies clinical 
relevance. In large datasets, very small differences may 
achieve statistical significance despite having minimal 
practical importance. P  values therefore cannot be 
interpreted in isolation. Effect size, confidence intervals, 
and absolute risk differences provide a more meaningful 
basis for clinical interpretation. As emphasized in the 
American Statistical Association statement, scientific 
conclusions should never hinge on a single statistical 
threshold.[12,13] Clinicians and researchers should consider 
whether the observed magnitude of effect is likely to 
influence decision‑making, resource utilization, or 
patient outcomes. A  statistically significant finding 
with a trivial absolute effect may be clinically irrelevant, 
whereas a nonsignificant result with a large point 
estimate and wide confidence interval may still warrant 
attention and further study. Even if the P value of a study 
is significant, the magnitude of the difference and its 
clinical importance must be evaluated.[14]

Misconception 3: Multivariable adjustment 
eliminates confounding
Multivariable regression, propensity score matching, and 
related techniques are essential tools in observational 



Turkmen and Pasli: Retrospective studies in emergency medicine: A practical guide

186	 Turkish Journal of Emergency Medicine - Volume 26, Issue 3, July-September 2026

research, but they do not eliminate confounding. 
Adjustment can only account for variables that are 
accurately measured and included in the model. 
Multiple regression models can only control for defined 
confounders; they are ineffective for unmeasured or 
unknown factors.[1] Unmeasured or poorly captured 
factors, such as frailty, clinician intuition, or institutional 
practice patterns, remain unaddressed. In emergency 
medicine, where treatment decisions are often guided 
by subtle clinical cues and time pressure, residual 
confounding is the rule rather than the exception. 
Adjusted estimates should therefore be interpreted as 
conditional associations rather than unbiased causal 
effects.

Bias and Confounding in Retrospective 
Studies

Bias refers to a consistent distortion that causes study 
results to differ from the true effect and is a major concern 
for the validity of retrospective observational studies. 
Because data are collected for clinical or administrative 
purposes rather than research, the potential for bias is 
embedded in patient selection, exposure classification, 
outcome ascertainment, and follow‑up procedures.

Selection bias
Selection bias arises when the included study population 
does not adequately represent the target population. In 
emergency medicine, a classic example is admission bias, 
also referred to as Berkson’s paradox. When hospital 
admission depends on both the exposure and the 
outcome, the associations observed in admitted patients 
may not represent the true relationship in the source 
population.[15] Limiting analyses to admitted patients, 
intensive care unit (ICU) transfers, or individuals with 
complete datasets can inadvertently exclude patients 
who die early, are rapidly discharged, or are transferred 
to other institutions. These exclusions may systematically 
remove higher‑risk patients and lead to underestimation 
of mortality or complication rates. Once introduced, 
selection bias cannot be fully corrected by statistical 
adjustment, underscoring the importance of transparent 
cohort definitions and reporting.[16,17] For instance, 
restricting analysis to ICU admissions may exclude 
patients who die early, leading to underestimation of 
mortality.

Information bias
Information bias arises from systematic inaccuracies in 
how exposures, outcomes, or covariates are assessed, 
recorded, or classified. Retrospective studies depend 
heavily on electronic health records, billing codes, 
and clinical documentation that vary in accuracy and 
completeness.[18] Misclassification may dilute true 
associations or generate spurious ones, particularly when 

errors differ between comparison groups. Large database 
studies frequently rely on International Classification 
of Diseases  (ICD) coding to identify diagnoses and 
outcomes. However, multiple studies have demonstrated 
limited sensitivity and specificity of diagnostic codes, 
especially for complex or stigmatized conditions 
such as suicide attempts.[19] Analyses based solely on 
structured codes may therefore underestimate incidence 
and mischaracterize comorbidity profiles. In contrast, 
information derived from clinician notes often reflects 
the clinical reality more accurately, albeit at the cost of 
increased abstraction complexity.[20] Where feasible, 
investigators should report any validation of coding 
algorithms, cite existing validation studies, and describe 
how potential misclassification may influence the 
direction and magnitude of their findings. For instance, 
reliance on ICD coding may misclassify conditions such 
as sepsis or suicide attempts.

Confounding and confounding by indication
Confounding arises when an external factor is related to 
both the exposure and the outcome, leading to a distorted 
estimate of their association.[1] In studies of treatment 
effectiveness, confounding by indication is particularly 
problematic. Treatments are selected based on clinician 
assessment of disease severity, prognosis, and perceived 
benefit rather than being assigned randomly.[21]  In 
emergency medicine, many determinants of treatment 
choices, such as frailty, subtle physiologic trends, or 
clinician experience, are not fully captured in routine 
datasets. Even extensive adjustment cannot eliminate 
these unmeasured influences. As a result, apparent 
treatment effects in retrospective studies may reflect 
underlying clinical decision‑making rather than true 
causal relationships. Hess and Boyko emphasized that 
residual confounding can be reduced using techniques 
such as propensity score matching, but that uncertainty 
will remain.[1,22] For instance, patients receiving 
aggressive interventions may appear to have worse 
outcomes due to higher baseline severity.

Principles for Responsible Interpretation 
and Reporting

Interpretation is often the stage at which otherwise 
rigorous retrospective studies lose credibility. 
Overinterpretation, causal language, and selective 
emphasis on statistically significant results can mislead 
readers and overstate the implications of the findings.

Use association‑focused language
Results should be framed explicitly as associations 
unless strong justification for causal inference exists. 
Phrasing such as “was associated with” or “was more 
frequently observed among” appropriately reflects 
the limitations of the design. If causal interpretations 
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are proposed, they should be supported by robust 
sensitivity analyses and consistency with external 
evidence.

Emphasize effect size, precision, and clinical 
context
Effect estimates and their confidence intervals convey 
far more information than P values alone.[23] Absolute 
risk differences and measures of precision help clinicians 
judge whether an observed association is likely to be 
clinically meaningful. Findings with wide confidence 
intervals should be interpreted cautiously, even when 
point estimates appear compelling.

Avoid selective reporting and overinterpretation
Balanced reporting of both significant and nonsignificant 
results is essential. Secondary and exploratory analyses 
should be clearly identified as such. Overemphasis on 
borderline P values or “trends toward significance” risks 
overstating uncertain findings.

Acknowledge residual confounding and 
uncertainty
Residual confounding is unavoidable in retrospective 
observational research. Explicit discussion of unmeasured 
confounders and data limitations reflects methodological 
maturity rather than weakness. Authors should consider 
the likely direction of bias and situate their findings 
within the broader body of evidence.

Aligning conclusions with design and objectives
Conclusions must remain consistent with the study 
design and analytical approach. Retrospective studies are 
well suited for describing patterns of care and generating 
hypotheses, but they rarely provide definitive evidence 
for changes in clinical practice. Modest, design‑consistent 
conclusions enhance credibility and facilitate appropriate 
application of the findings.

Data security and reporting standards
Researchers must adhere to ethical and legal 
standards for data protection, including appropriate 
de‑identification or use of limited datasets. Reporting 
should follow established guidelines such as the 
Strengthening the Reporting of Observational Studies 
in Epidemiology  (STROBE) and Reporting of Studies 
Conducted Using Observational Routinely Collected 
Health Data  (RECORD)  to ensure transparency and 
reproducibility.[24-26] Interpretation is often where 
otherwise well‑designed retrospective studies falter. 
Overstated conclusions, causal language, and selective 
emphasis on significant findings can undermine 
credibility. Using association‑focused language, 
emphasizing effect size and uncertainty, and aligning 
conclusions with study design help ensure that findings 
are applied appropriately.

Reproducibility and evolving statistical paradigms
Interest in the reproducibility of observational research 
has grown considerably in recent years. Practices 
such as selective reporting, data‑driven analyses, and 
flexible modeling strategies can produce findings that 
are difficult to replicate. At the same time, there is 
ongoing debate about the limitations of P values and 
whether alternative approaches, including Bayesian 
methods, may offer more informative frameworks 
for interpretation. Reproducibility concerns have also 
affected observational research, particularly when 
multiple analytic decisions can influence results. Issues 
such as selective reporting and model flexibility deserve 
attention, especially in large database studies. Ongoing 
discussions about alternatives or complements to 
conventional P value‑based inference reflect this broader 
concern.

Emerging Analytical Approaches

Recent methodological developments have expanded 
the tools available for retrospective research, including 
machine learning methods, natural language processing, 
and modern causal inference techniques. These 
approaches may improve prediction, support richer 
use of routinely collected data, and in some settings 
strengthen adjustment for confounding. Nevertheless, 
they do not eliminate core limitations related to bias, 
missing data, or study design. Their value depends less 
on novelty than on whether they are applied within 
sound epidemiologic principles.

Practical Checklist for Retrospective Studies

To support implementation, the following checklist 
summarizes key principles:
1.	 Clearly defined research question and protocol
2.	 Prespecified inclusion and exclusion criteria
3.	 Standardized data abstraction forms
4.	 Blinded data collection where feasible
5.	 Assessment of inter‑rater reliability
6.	 Transparent handling of missing data
7.	 Identification of key confounders
8.	 Emphasis on effect size and confidence intervals
9.	 Avoidance of causal language
10.	Adherence to the STROBE/RECORD guidelines.

Conclusion

Retrospective observational studies play a central role 
in emergency medicine research by offering access 
to large, diverse patient populations and real‑world 
clinical data. When designed carefully and interpreted 
with appropriate caution, they can provide valuable 
insights that complement evidence from prospective and 
randomized studies. Their usefulness, however, depends 
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on recognizing their limitations. Misinterpretation of 
associations, overreliance on statistical significance, 
and excessive confidence in adjustment methods can all 
undermine validity. By emphasizing transparency, effect 
size, uncertainty, and design‑appropriate conclusions, 
researchers can strengthen both the credibility and 
clinical relevance of their findings.
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