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Rationale: Decisions in medicine are made on the basis of

knowledge and reasoning, often in shared conversations with
patients and families in consideration of clinical practice guideline
recommendations, individual preferences, and individual goals.
Observational studies can provide valuable knowledge to inform
guidelines, decisions, and policy.
Objectives: The American Thoracic Society (ATS) created
a multidisciplinary ad hoc committee to develop a research statement
to clarify the role of observational studies—alongside randomized
controlled trials (RCTs)—in informing clinical decisions in
pulmonary, critical care, and sleep medicine.
Methods: The committee examined the strengths of observational

studies assessing causal effects, how they complement RCTs,
factors that impact observational study quality, perceptions of
observational research, and, ﬁnally, the practicalities of incorporating
observational research into ATS clinical practice guidelines.
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Measurements and Main Results: There are strengths and
weakness of observational studies as well as RCTs. Observational
studies can provide evidence in representative and diverse patient
populations. Quality observational studies should be sought in the
development of ATS clinical practice guidelines, and medical decisionmaking in general, when 1) no RCTs are identiﬁed or RCTs are
appraised as being of low- or very low-quality (replacement); 2)
RCTs are of moderate quality because of indirectness, imprecision, or
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evidence was downgraded (complementary); or 3) RCTs do not provide
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Overview
Decisions in medicine are made on the basis
of knowledge and reasoning, often in shared
conversations with patients and families in
consideration of individual preferences and
goals. Randomized controlled trials (RCTs)
are generally considered to have the best
study design for making inferences about
the causal effect of an intervention on
outcomes. Observational studies, however,
can also offer valuable information and
complement RCTs in many ways. This
research statement summarizes the work
of an ad hoc diverse multidisciplinary
committee of the American Thoracic
Society (ATS) to provide recommendations
on the role of observational studies—
alongside RCTs—in informing clinical and
policy decisions in pulmonary, critical
care, and sleep medicine. This statement
has a speciﬁc focus on the role of
observational studies for informing
practice guidelines.
1. Observational studies have strengths as
well as limitations. Many of their
strengths complement those of RCTs.
Whereas observational studies tend to
have stronger external validity, RCTs
tend to have stronger internal validity.
2. By studying larger and more
representative samples of patients under
real-world conditions, observational
studies contribute to our knowledge of
patients of diverse backgrounds and
settings.
3. When assessing quality, the individual
merits of each observational study
should be considered, rather than
discounting studies simply because of
their observational nature.
4. In keeping with the ATS commitment to
use the Grading of Recommendations
Assessment, Development and
Evaluation (GRADE) framework in
developing clinical practice guidelines,
observational studies should be included
in the development of guidelines in the
following circumstances:
d When RCTs do not provide evidence
for outcomes that the guideline
committee considers essential
(e.g., because they would be
considered unethical or not feasible
to conduct), observational evidence
should be sought.

d

d

d

When RCTs are appraised as being of
low or very low quality, observational
evidence should be sought to “replace”
RCT evidence.
When RCTs are appraised to be
of moderate quality because of
indirectness, imprecision, or inconsistency
of the RCT evidence, observational
studies should be sought to
“complement” RCT evidence.
When RCTs do not provide the
best evidence for outcomes that
the guideline committee considers
essential for decision-making, such
as rare or long-term outcomes,
observational studies should be
sought to be “sequential” to RCTs.

Introduction
As a patient service and advocacy
organization, Respiratory Health
Association is aware of the systematic
underrepresentation of women and
certain sub-populations (e.g., minorities,
people with fewer socioeconomic
resources) in randomized clinical studies.
While this is a situation that needs to be
remedied, increased use of observational
studies can also help to address systematic
underrepresentation for the beneﬁt of the
full demographic spectrum of patients.
—Joel J. Africk, President and Chief
Executive Ofﬁcer of Respiratory Health
Association

Decisions in medicine are made on the basis
of knowledge and reasoning, often in
shared conversations with patients and
families that consider individual preferences
and goals. Clinical practice guidelines
inform clinical decisions about medical
care by using structured syntheses of
evidence to formulate recommendations on
the optimal course of action to prevent,
diagnose, and manage disease—ultimately to
improve health. Policies and programs also
use evidence to inform best care for patients.
RCTs are generally considered to have
the best study design for making inferences
about the causal effect of an intervention
on outcomes because there is random
distribution of measured and unmeasured
confounding characteristics (Table 1).
Efﬁcacy RCTs seek to enroll relatively
homogeneous groups of individuals, with
interventions delivered using a study

protocol to which adherence is strict.
Therefore, observed treatment effects in
efﬁcacy trials may not be seen in real-world
clinical conditions (1). These considerations
have led to growing interest in pragmatic
RCTs (also known as effectiveness or
practical RCTs, which are designed to
evaluate the effectiveness of an intervention
in real-world practice conditions) that
evaluate healthcare options in populations
that more closely approximate people
who receive care in routine healthcare
settings. However, some clinical questions
cannot be feasibly studied with RCT
designs because of ethical issues or other
factors (e.g., lack of time or other
resources). Furthermore, RCTs can
take a long time to complete and
may not focus on rare or long-term
outcomes. Various factors may also limit
participation in clinical trials—including
knowledge about clinical trials,
perceived burden and personal beneﬁt of
participation, level of altruism, concerns
about safety or being assigned to a less
effective treatment, trust in healthcare
providers, and access to transportation
and health care—which may vary
according to socioeconomic resources
(2–9). Finally, evidence from RCTs may
only be of very low, low, or moderate
quality because of bias (e.g., low rates of
completed follow-up visits, publication
bias), lack of generalizability, imprecision,
and inconsistency of evidence; in such
cases, evidence from well-designed
observational studies can be helpful in
ﬁlling evidence gaps.
In contrast to RCTs, observational (or
“nonexperimental” or “nonrandomized”)
studies are those in which individuals are
observed for outcomes of interest, usually
in the course of routine medical care.
Although researchers make no attempt
to actively assign patients to different
treatments, such studies can also estimate
causal effects. Situations in which a “dose
response” can be observed and/or in which
plausible residual confounding would be
expected to attenuate the effect estimate can
contribute to compelling evidence for
causal inference (10). The Hill criteria are
also used to help determine whether
observed associations are causal (11).
Observational studies comparing the
effectiveness of treatment options using
existing data (e.g., claims data) can
15
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generally be completed more quickly than
RCTs. Thus, although observational studies
are not without their own limitations, they
can complement the shortcomings of RCTs.
Observational studies also often capture
more diverse patient populations and
practice settings, allowing generalizability
that even well-conducted RCTs rarely
provide. Organizations like the Food and
Drug Administration and the European
Medicines Agency use population-based
observational studies of real-world data to
support regulatory decision-making.
The purpose of this research
statement is to describe the ways in which
observational studies and RCTs can be used
to inform clinical decisions in pulmonary,
critical care, and sleep medicine, with
a speciﬁc focus on the role and inclusion of
observational studies for informing practice
guidelines. Although observational methods
can be applied to answer a wide variety of
questions (both descriptive and predictive),
this research statement focuses on
observational studies designed for the
purpose of making causal inferences about
the effects of interventions (treatments).
It also focuses mainly on studies that
use existing and/or secondary data—
retrospectively or prospectively obtained—
that were not collected to address the
speciﬁc research question being studied.
This includes studies comparing
effectiveness of interventions (termed
“comparative-effectiveness studies”).
The current research statement will
review strengths and weaknesses of
observational studies, methods of
evaluating observational study quality, and
how observational studies align with
pragmatic RCTs. This will provide context
for the practical recommendations
provided for the incorporation of
observational studies into clinical practice
guidelines. This document is intended for
anyone who synthesizes evidence or who
uses synthesized evidence and is concerned
about how that synthesis is informed.

Methods
Participants in the Ad Hoc Committee

The ad hoc committee included ATS
members and nonmembers of different
gender and professional backgrounds with
clinical expertise in pulmonary, critical
care, and sleep medicine, as well as
individuals with expertise in observational
16

research study design, RCTs, pragmatic
controlled trials, clinical practice guidelines,
quality improvement, population health,
behavioral health, epidemiology, health
services research, patient-centered care,
comparative-effectiveness research,
implementation science, biostatistical
methods, and health economics. A
caregiver also participated. Two decisionmakers provided comment. Potential
conﬂicts of interest, including intellectual
and ﬁnancial conﬂicts, were disclosed and
managed in accordance with the policies
and procedures of the ATS.
Evidence Review and Discussion

Committee participants were divided
into working groups that focused on
the following areas: 1) the strengths
of observational studies and how they
complement RCTs—speciﬁcally how they
address diversity and health equity; 2)
perceptions of observational research; and,
ﬁnally, 3) the practicalities of incorporating
observational research into evidence
syntheses for medical decision-making,
speciﬁcally for ATS clinical practice
guidelines.
Participants were provided with
articles from a targeted literature search
to facilitate discussions within the
working groups. From February to May
of 2018, each working group was tasked
with summarizing the literature and
formulating provisional conclusions and
recommendations for further discussion at
an in-person meeting on May 19, 2018,
during the ATS International Conference in
San Diego, California. At the meeting, cochairs led discussions by the working
groups. During the meeting, participants
believed that because pragmatic RCTs share
some similar features with observational
studies, brief discussion of their utility
should be included in the ﬁnal statement.
After the meeting, discussions to reﬁne ideas
continued through teleconferences.
Drafts of the research statement were
written, revised, and circulated to all
members of the committee to seek further
feedback. Additional teleconferences were
held, and suggestions were incorporated
until consensus was reached among the
committee members. Two policy-makers
were also invited to provide comments. The
revised draft was submitted to the ATS. The
report underwent peer review and revision,
with all committee members reviewing
before ﬁnalization. The ﬁnal version of the

research statement was presented to the ATS
Board of Directors for approval.

Results
Strengths and Limitations of
Observational Studies

Beyond generally taking less time and
money to conduct, observational studies
have a number of strengths, as outlined in
Table 1 (12). They have the potential to
provide high-quality evidence. They can
complement evidence from efﬁcacy and
pragmatic RCTs when concerns exist
about the representativeness of patient
and provider experience or conditions
under which the trial was conducted
(e.g., intervention rigidly implemented or
study cohort not representative of disease
populations). Observational studies have
the ability to incorporate experiences of
vast numbers of patients treated across
a wide range of real-world practice settings,
including academic and community
settings. Observational studies can also be
used to assess interventions that would be
unethical to study with an RCT because of
lack of equipoise or prevailing restrictions
and attitudes toward the risk of harms
and/or potential beneﬁts. Furthermore,
they can address questions that are not
under the control of the investigator, such
as questions about genetic markers. Finally,
the large sample sizes and extended followup periods typical of many observational
studies provide the time and statistical
power needed to identify rarer exposures
or outcomes—like adverse effects or
later-emerging beneﬁts/harms that
could affect clinical practice guideline
recommendations.
Observational studies also have
limitations that are important to recognize
(Table 1). First, without randomization,
comparison groups—including those
who have and have not received an
intervention—are likely to differ in ways
that are associated with the outcomes of
interest. Although methods exist that can
adjust for observed differences between
treated and untreated individuals, it is
challenging for them (although not
impossible through methods such as
instrumental variable analysis and
Mendelian randomization) to account for
unobserved differences or unmeasured
confounders (12, 13). Observational studies
may also select patients for study entry or
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exposure classiﬁcation in ways that cause
spurious effect estimates, even in the
absence of confounding. Some common
examples of biases that are not due to
confounding include collider-stratiﬁcation
bias induced by study entry based on
an effect of the exposure of interest,
immortal time bias arising from improper
classiﬁcation of time before exposure,
and unintentional conditioning on
effect mediators (14, 15). Challenges to
identifying, measuring, and adjusting for all
potential confounders and accounting for
all selection biases make observational
studies more susceptible to bias than RCT
designs. Second, many large observational
studies rely on secondary data that were not
collected for research purposes. Such data
may lack desirable granular clinical detail—
such as pulmonary-function and other testresult data—that would help identify
patient characteristics or patient-reported
outcomes, such as symptoms and quality of
life. This could make these types of studies
vulnerable to misclassiﬁcation (if the
investigators tried to categorize a variable
that was not reliably measured because of
lack of detail), unmeasured confounding,
and conclusions based on outcomes that
are not the most relevant to patients.
Observational studies have strengths
and weaknesses that tend to complement
those of RCTs. For example—as discussed
above—whereas high-quality observational
studies tend to have potential for stronger
external validity, RCTs tend to have stronger
internal validity. Other complementary
features are shown in Table 1. Thus,
the best medical evidence on which to
base clinical decisions is that which is
determined to be of the highest quality in
both designs.
Diversity and Health Equity

Because active participation is not required,
and a waiver of informed consent can be
obtained from research ethics boards,
observational studies are more likely to
include representative and diverse patient
populations. With larger and more
representative samples, observational
studies provide an opportunity to explore
treatment effect heterogeneity at multiple
levels, including by sex, race/ethnicity,
comorbidity, adherence to therapy, and
access to care. Such information is
fundamental to understand and overcome
factors that contribute to health inequity.

In contrast to observational studies,
RCTs often include participants who are not
representative of the populations affected by
the diseases they examine. Studies have
shown that approximately 6% of patients
with asthma (16) and 27% of patients with
chronic obstructive pulmonary disease (17,
18) meet eligibility criteria of contemporary
RCTs in these areas. A recent systematic
review found that African Americans—
a group disproportionately at risk of
asthma morbidity and mortality—were
underrepresented in RCTs assessing
adherence to asthma medications (19).
Barriers that prevent people from being
recruited and participating in RCTs, such as
strict eligibility criteria (20–22), difﬁculties
contacting potential participants or their
surrogate decision-makers, large participant
burden in terms of time and effort, beliefs
about research, and need for informed
consent (23), tend to disproportionately
impact minorities, patients of lower
socioeconomic status, and patients with
mental health conditions or other
comorbidities (24). Having limited access to
healthcare providers who participate in
clinical trials and structural racism and
research abuses that have led people to,
understandably, distrust the medical
establishment also reduce the involvement
of underrepresented groups in research
(25). Although we must strive to
overcome such obstacles in the conduct
of RCTs, observational studies may
overcome such barriers to participation by
underrepresented groups.
Observational Study Quality

Weaknesses of observational studies may be
mitigated with rigorous study design and the
use of causal diagrams. Observational study
methods that reduce confounding and
strengthen causal inference have developed
greatly in the past 15 years and can be
conducted by knowledgeable researchers
(12, 26, 27). One of these is targeted trial
emulation, which is the application of
design principles from randomized trials to
the design and analysis of observational
studies. This has been shown to help
researchers identify and avoid unnecessary
biases and provide a clear means for
articulating the trade-offs that need to be
made in observational studies (28, 29). In
addition, reports indicate that outcomes of
high-quality observational studies and
RCTs often do not differ (30–32).

When assessing study quality, the
individual merits of each observational
study should be considered, rather than
discounting studies simply because of their
observational nature. Tools for assessing
the quality of observational studies—
including those that investigate causal
inference (26)—include the NewcastleOttawa Scale and ROBINS-I (Risk of
Bias in Non-Randomized Studies–of
Interventions) tool. The Newcastle-Ottawa
Scale was developed to assess the quality
of observational studies (http://www.ohri.
ca/programs/clinical_epidemiology/oxford.asp),
and the ROBINS-I tool was developed to
address the risk of bias in observational
studies. Other guides also exist.
Common Perceptions Surrounding
Observational Studies

Although observational studies are
becoming better understood and more
accepted by the scientiﬁc community, there
is still some mistrust of their validity by
clinicians that can lead to exclusion or
discounting of their results during evidence
syntheses and clinical decision-making (33).
Such distrust has been perpetuated by
generalizations that, although they might
apply to some observational studies, are
taken by some to be absolute. Table 2
outlines some of the perceptions surrounding
observational studies.
Pragmatic RCTs

Pragmatic RCTs occupy a space between
traditional efﬁcacy RCTs and observational
studies. This trial design prioritizes design
decisions such that study results may more
closely mimic those observed in routine
clinical conditions (34). Such design
decisions include eligibility criteria that rely
on data collected during routine care,
research embedded in clinical practice, and
some ﬂexibility in intervention delivery.
Although pragmatic RCTs attempt to
reﬂect real-world circumstances, studies
employing pragmatic trial designs often
require informed consent and other
forms of active patient participation
(e.g., completing study questionnaires)
that could limit the applicability of study
results to real-world clinical populations.
Observational studies can also evaluate
interventions in real-world conditions.
When done well, because they can include
more people, they have the potential to
address external validity in a way that
pragmatic RCTs cannot.
17
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Table 1. Potential Strengths and Limitations of RCTs and Observational Studies That Examine Causal Associations
Strengths of RCTs

Strengths of Observational Studies

Random distribution of measured and unmeasured
confounding factors reduces bias
Blinding of RCTs minimizes performance bias and
assessment bias
Generally simpler to understand
Accepted by the medical community

Limitations of RCTs

Produce results with higher levels of generalizability/external validity with regard
to research participants and practice settings
Able to capture diverse patient populations
Able to study clinical questions and reduce potential harms associated with
interventional research when equipoise is unclear
Better suited to the study of rare outcomes and those that require long periods
of follow-up
Data sources frequently used to conduct observational studies of intended
treatment effects typically include very large numbers of patients, providing
more power than is achieved in most RCTs and allowing evaluation of
treatment-effect heterogeneity
Often require less time and/or are less costly to conduct
Can be conducted in situations in which randomization is not feasible
In retrospective studies, less alteration of behavior due to awareness of being
studied
Limitations of Observational Studies

Limited generalizability because of the recruitment of
select populations cared for under optimal
conditions and/or often do not reﬂect real-world
circumstances
Unethical to study clinical questions that do not have
equipoise
Take a long time to complete
Often expensive
Difﬁcult for rare diseases, rare outcomes, and long
follow-up
Need for informed consent, and stringent exclusion
criteria might limit external validity
Alteration of behavior due to awareness of being
studied (Hawthorne effect)

Difﬁcult to control for unmeasured confounding or other bias
Often use secondary data sources that are vulnerable to missing data and
misclassiﬁcation error, often do not provide patient-reported outcomes, and
can have poor-quality data or lack data needed to establish causal effect
Not always accepted by the medical community

Definition of abbreviation: RCT = randomized controlled trial.

Recommendations When
Incorporating Observational
Research into Clinical Practice
Guidelines

According to the National Academy of
Medicine, clinical practice guidelines make
recommendations informed by the best
available evidence identiﬁed by systematic
reviews (35). It is imperative that clinical
guidelines that inﬂuence the care of
millions of people reﬂect evidence of
best-known care. Appropriate inclusion of
observational studies in evidence syntheses
can contribute to this.
Currently, many guideline groups use
a stepwise approach to identify the best
evidence. RCTs are initially sought and, as
a group, assessed for quality; if RCTs are
identiﬁed and are determined to be of
“sufﬁcient” or “adequate” quality, they are
used to inform a recommendation. What
constitutes sufﬁcient quality is left to the
discretion of the guideline panel. If no
RCTs are identiﬁed or if the available
18

RCTs are determined to be of insufﬁcient
quality, then observational studies are
sought. Observational studies of sufﬁcient
quality are ﬁrst used to inform the
recommendation. If no observational
studies are identiﬁed or if the available
observational studies are determined to be
of insufﬁcient quality, then indirect
evidence is sought. Finally, if sufﬁcient
indirect evidence does not exist, then
either no recommendation is made or
uncontrolled studies or expert opinions
(i.e., clinical knowledge and experience)
are used to inform recommendations.
This stepwise approach, which saves time
and effort, means that observational
studies are considered only on an
as-needed basis, rather than being
considered routinely.
Although this “as-needed” approach to
the inclusion of observational studies in
practice guidelines is practical and efﬁcient,
it means that the totality of evidence is
often not used to inform patient care.

Varying approaches used by other guideline
developers may lead to the selection of
different studies, resulting in inconsistent
estimates of effects and different
recommendations across guidelines. A
more uniﬁed, widely accepted approach to
the use of observational studies is desirable.
In 2005, the ATS adopted the GRADE
(36) approach, a dynamic paradigm for
appraising and summarizing evidence, as
well as for formulating, writing, and
grading recommendations (37). GRADE is
also endorsed by the World Health
Organization, Cochrane Collaboration,
American College of Physicians, and
other guideline-developing organizations
(http://gradeworkinggroup.org). GRADE
recognizes that study type is not the only
indicator of study quality, as all study
designs can be of variable quality. GRADE
uses study design to make an initial
assumption about the quality of evidence
and then provides criteria that warrant
upgrading the quality of a body of
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Table 2. Perceptions and Generalizations Surrounding Observational Research by Some in the Medical Community
Perception/Generalization

Reality

Additional Comments

Study quality can be determined by
Study design is only one factor that
the “hierarchy of evidence” in which
determines study quality.
observational studies are always of inferior
quality compared with RCTs.

The traditional hierarchy of evidence has been
updated by more accurate frameworks that
consider study design (e.g., GRADE) and
other factors.
Different study designs are suited to studying
different aspects of medicine.

Observational studies cannot determine
causal association.

Minimal risk-of-bias associations shown
by observational studies support causal
association.

Methods are available to determine how
well a study establishes causal effect,
regardless of study type. For example,
GRADE recognizes that an observational
study supports causal association if there is
a large effect size, a “dose–response”
gradient, and/or if all plausible residual
confounding results in an underestimate of
an apparent association (10).

Because randomization does not occur,
unmeasured confounding limits the
interpretability of observational studies.

Confounding can be minimized through
careful study design and appropriate
analyses and can be further addressed
through sensitivity analyses.

Assessing the quality of study designs means
scrutinizing them for different types of bias.
Sensitivity analyses offer ways to address
the likelihood of bias if it exists (12).

Conﬂicting results from observational studies Differences in observational studies and
Disagreement rates between RCTs and
and RCTs that address similar research
RCTs addressing similar research
observational studies are no greater than
questions prove that observational studies
questions are commonly explained by
disagreement rates between different RCTs
are of poor quality.
factors other than study design, such as
addressing the same research question
differences in types of patients being
(12–14).
studied, deﬁnitions of study variables,
and/or study settings (ideal vs. real-world
conditions) (28).
Observational studies, unlike RCTs, can be
Observational studies and RCTs can
manipulated to produce results of interest.
be manipulated. Researchers
are encouraged to submit study
protocols before analyses begin
(e.g., to clinicaltrials.gov or to the
European Network of Centres for
Pharmacoepidemiology and
Pharmacovigilance).

The development of tools to ensure reliability
and prespeciﬁcation of study procedures in
observational studies lags behind that in
RCTs, but these tools do exist in
observational research. For example, the
STROBE statement and the RECORD
statement are tools to assess
completeness of reporting of observational
studies (41).

Because of randomization, RCTs are free
from bias.

Some possible biases of RCTs include
selection bias, performance bias, detection
bias, attrition bias, and reporting bias (42).

RCTs can have many biases.

Definition of abbreviations: GRADE = Grading of Recommendations Assessment, Development and Evaluation; RECORD = Reporting of Studies
Conducted Using Observational Routinely-Collected Health Data; RCT = randomized controlled trial; STROBE = Strengthening the Reporting of
Observational Studies in Epidemiology.

evidence (e.g., large magnitude of effect,
dose–response gradient, plausible
confounders contributing to opposite
effect) or downgrading the quality of a body
of evidence (e.g., risk of bias, indirectness,
inconsistency, imprecision, and publication
bias).
The GRADE working group is
developing guidance for the use of
observational studies in the development
of clinical practice guidelines (10, 38, 39).
An algorithm for including observational
studies in the development of guidelines is
provided in Figure 1.
An observational study can provide
higher-quality evidence than an RCT. When

no RCTs are identiﬁed or RCTs are
appraised as being of low or very low quality,
observational studies are sought; in this case,
observational evidence is considered
“replacement” evidence because it may
substitute for RCT evidence or its quality
may surpass RCT evidence (38). When
moderate-quality RCT evidence exists, the
justiﬁcation for the moderate-quality rating
should be reviewed. Observational studies
may be sought when concerns such as
indirectness, imprecision, or inconsistency
have led to downgrading the RCT evidence
from being of high quality to being of
moderate quality; in this instance,
observational evidence is considered

“complementary” because it provides
additional information.
Indirectness refers to situations in which
the studies included patient populations,
interventions, comparators, or outcomes
that were different from those in the
question posed by the guideline panel (36).
Indirectness is often used to refer to a lack of
generalizability. As an example, if a guideline
panel asks about vaccinations in the elderly,
but all relevant studies enrolled younger
volunteers, indirectness of the population
exists. Imprecision indicates that the
conﬁdence interval (CI) of the estimated effect
is too wide to deﬁnitively answer the question
asked by the guideline panel (i.e., the ends
19
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Use GRADE to appraise the quality of evidence from randomized controlled trials (RCTs) for
outcomes the guideline panel considers essential for decision-making

RCTs do not provide
evidence for outcomes that
guideline committee
considers essential
(e.g., rare or long-term
outcomes)

Moderate-quality RCT
evidence due to indirectness,
imprecision, or
inconsistency

Low- or very low-quality
RCT evidence

Search for observational
studies

Other (high-quality RCT
evidence OR moderatequality RCT evidence
downgraded for risk of bias or
publication bias)

Search for observational studies
Search for observational
studies

Appraise quality of studies

Appraise quality of studies

Integrate evidence from
observational studies in
determining the appropriate
recommendation

Observational study
evidence is considered
“sequential” because it
provides information that
was not available from RCTs

Integrate evidence from
observational studies in
determining the appropriate
recommendation if it mitigates
concerns about the deficiency
that led to downgrading quality
of RCT evidence

Observational study evidence
is considered
“complementary” because it
provides additional information

Appraise quality of studies

Do not search for
observational studies

Integrate the evidence
from observational studies
in determining the
appropriate
recommendation if the
quality of the evidence
from the study or studies
is equal or superior to
the RCT evidence

Observational study
evidence is considered
“replacement” because it
substitutes for the RCT
evidence

Figure 1. Algorithm for including observational research in medical decision-making. GRADE = Grading of Recommendations Assessment, Development
and Evaluation.

of the CI would lead to different clinical
decisions). As an example, if a guideline panel
decided a priori that a 5% mortality reduction
is necessary to use a drug and the studies
estimate that the drug reduces mortality by
7% with a 95% CI of 3–11%, then imprecision
exists because at one end of the CI you would
use the drug and at the other end you would
not. Inconsistency exists if there is variability in
the direction or magnitude of effect across
studies; this determination may be subjective
or may use the I2 statistic or a P value for
heterogeneity. Indirectness, imprecision, and
inconsistency are the causes of downgrading
evidence from having high quality to having
moderate quality that warrant seeking
complementary evidence because these
are the limitations that may be overcome by
observational evidence. As examples, consider
the following: if RCTs are limited by
indirectness, then observational studies that
directly address the guideline question may be
found; if RCTs are limited by imprecision,
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then large observational studies with narrow
CIs may be found; and if RCTs are limited
by inconsistency, then multiple consistent
observational studies may be found. In
contrast—although this is controversial—it is
less certain that observational studies can
overcome RCTs with risk of bias because
observational studies, according to GRADE,
also have a risk of bias.
Finally, observational studies may be
sought when a guideline panel surmises that
RCTs do not provide the best evidence for
outcomes that the guideline committee
considers essential for decision-making, such
as when rare or long-term outcomes are
judged as critical. In this situation,
observational evidence is considered
“sequential” because necessary
information is not available from RCTs, so
it must be obtained from observational
studies. Sequential evidence and
replacement evidence are frequently
confused. Generally speaking, replacement

evidence is from observational studies that
are sought because there is no RCT
evidence or very poor RCT evidence,
whereas sequential evidence is sought
because, although adequate quality
RCT evidence exists, the RCT evidence
may be incomplete or too narrow to
be informative. As an example, if
a guideline committee was addressing
a bronchoscopic intervention for asthma,
there might be high- or moderate-quality
RCTs reporting short-term outcomes, but
the guideline committee might also be
interested in long-term outcomes not
reported by the RCTs and, therefore,
might seek observational studies as
sequential evidence.
Observational evidence is unnecessary
when RCT evidence that examines
outcomes that the guideline committee
considers essential for decision-making
(i.e., critical outcomes) is appraised as being
of high quality (i.e., observational evidence
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is not needed to replace, complement, or
provide sequential evidence).

review and assess their quality, and make
decisions about their suitability for
inclusion.

Recommendation Reevaluation

Our recommendations on when to
integrate observational study evidence in
clinical guidelines and evidence synthesis
should be evaluated, and updates should be
made as we learn about its beneﬁts
(e.g., how often observational evidence
changes guideline recommendations).
In these evaluations, consideration
should be given to the evolution of the
GRADE approach as well as to the
added resources needed to search for
and identify observational studies,

Conclusions
Observational research is important to
guide medical decisions about guide
patient care, programs, and policy.
Its importance will likely grow as we
seek knowledge to guide personalized
medicine; as real-world data and realworld evidence are increasingly requested
by decision-makers (40); as rich data
sources from electronic medical records,

for example, become more plentiful; as
RCTs get more expensive; and as we
increase our commitment to diversity
and health equity. Quality clinical
practice guidelines are instrumental in
synthesizing evidence and making
recommendations that improve health
outcomes for millions of people
around the world. The strongest medical
evidence is often supported by both
observational studies and RCTs; thus,
both observational and randomized
studies are key to informing decisions
and maximizing the health of our
patients. n
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