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Validity Hierarchy for Study Design
and Study Type
Carisa Perry-Parrish, PhD,* Rachel Dodge, MD, MPH†

Case Studies
● The parents of a child in whom you

have diagnosed attention-deficit/
hyperactivity disorder (ADHD) are
concerned about starting the boy on
stimulant medicine. They want to
know if behavioral interventions
can be as effective as stimulant
medicine.

● At a 1-year health supervision visit,
a first-time mother expresses concern
about giving her child the measles,
mumps, and rubella (MMR) vac-
cine. She read several websites that
recommended not allowing a child
to receive the vaccine because of pos-
sible links to autism.

Introduction
Identifying and implementing effec-
tive, evidenced-based care is consid-
ered best practice in pediatrics. An
evidence-based clinician reviews the
current literature to understand the
evidence before addressing the con-
cerns of parents such as those in the
case studies, but it is important to
determine what counts as good evi-
dence. Engaging in evidence-based
practice requires the clinician to in-
terpret the evidence from research
studies. Research study design and
type are important considerations
when determining if the conclusions
of the study are valid and to provide
sufficient evidence to guide clinical
decisions. Both study design and
type influence the validity of the re-
search study.

Validity Hierarchy
Validity hierarchy is based on the
internal validity of the study design
and type (Table). Internal validity
reflects the accuracy of the study’s
conclusions and is needed to deter-
mine causal relations among vari-
ables; external validity reflects how
well a study represents the “real
world.” Different study designs (eg,
experimental versus nonexperimen-
tal) and study types (eg, cohort,
cross-sectional, and case studies) of-
fer varying advantages and disadvan-
tages for answering research ques-
tions. Feasibility, cost, and ethical
considerations also influence which
study designs and types can be used
to answer the research question.

Experimental Studies
Randomized, controlled trials
(RCTs) are considered the gold stan-
dard of research designs. RCTs have
high internal validity because several
aspects of study design are con-
trolled. For example, study partici-
pants are assigned randomly to treat-
ment or comparison groups to
reduce the chance of differences be-
tween the two groups at baseline.
Thus, RCTs should allow a re-
searcher to conclude that the inter-
vention causes or is responsible for
different outcomes between the
groups, rather than other baseline
differences (eg, the use of stimulant
medications was the reason for the
difference between two groups of
children who have ADHD). In other
study designs, these baseline differ-
ences may result in confounding,
which occurs when another variable
may explain the different outcomes
between groups. For example, the

*Division of General Pediatrics and Adolescent
Medicine, Johns Hopkins University School of
Medicine, Baltimore, Md.
†Medical Director for Foster Care, The MATCH
Program, Baltimore HealthCare Access, Inc,
Baltimore, Md.

research and statistics

Pediatrics in Review Vol.31 No.1 January 2010 27

 by Rachel Boykan on November 9, 2011http://pedsinreview.aappublications.org/Downloaded from 

http://pedsinreview.aappublications.org/


differences in symptom control be-
tween children who received stimu-
lant medication and those who did
not may not be a result of the expo-
sure to the stimulant medication, but
rather due to the children who re-
ceived the stimulant medication be-
ing older or having fewer ADHD
symptoms at baseline. A major
strength of RCTs is the reduced in-
fluence of confounding variables by
making the groups equivalent at
baseline.

In addition, RCTs often use
“blinding” of both the researcher
and participants to eliminate bias in
interpreting the outcomes. How-
ever, RCTs can be expensive and
time-consuming to conduct. More-
over, some research questions do not
lend themselves to an RCT design.
For example, consider the challenges
in designing an RCT to investigate
the potential links between the
MMR vaccine and autism. Given the
known risks of infection with mea-
sles, mumps, and rubella, it would
be unethical to withhold the MMR
vaccine from children as part of
randomization.

Nonexperimental Studies
In cohort studies, a sample of people
(or cohort) can be followed over
time to evaluate risks for a future
outcome (prospective cohort study)
or traced back to investigate poten-
tial historic risks for a current out-
come or diagnosis (retrospective co-
hort study). The major strength of
the cohort design is that researchers
can examine the risk of a particular
exposure (eg, receiving MMR vac-
cine) for a certain outcome (eg, de-
velopment of autism). However, co-
hort studies require a large sample
size, and it often is not possible to
control for exposure to other vari-
ables that could influence the out-
comes (ie, confounding variables).

An approach that can be used with
smaller sample sizes and rare out-
comes is the case-control design, in
which the researcher can compare
cases (eg, children who have autism)
with controls (eg, children who do
not have autism) regarding exposure
to a risk factor (eg, MMR vaccina-
tion). Case-control studies have the
benefit of controlling for differences
between the cases and controls be-

cause the researcher can match cases
and controls according to age, sex, or
other relevant factors. However, the
case-control design has lower inter-
nal validity because the researcher
frequently must rely on recall of his-
torical facts (eg, maternal recall of
first emergence of autistic symptoms
and timing of MMR vaccine).

Case studies also can be used to
explore rare events and to identify clin-
ical questions that need more study. It
is important to remember that a case
study only provides evidence for the
one or few cases studied.

Another nonexperimental design
is the cross-sectional study, in which
the researcher collects data about
factors of interest at one point in
time. The convenience of cross-
sectional studies makes them more
practical to implement than designs
higher on the validity hierarchy.
Cross-sectional studies allow a re-
searcher to examine potential associ-
ations between two measured factors
at one point in time. Because the
factors are measured at the same
time, one limitation of this design is

Table. Validity Hierarchy
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Study Design Strengths Weaknesses

Randomized controlled trials ● High internal validity ● Reduced external validity
● Reduced risk of confounding

variables
● Expensive, time-consuming

Cohort studies ● Useful for sequential events ● Requires large sample size
● Can study multiple outcomes ● Risk of confounding variables
● Retrospective: less expensive ● Difficult to study rare outcomes

● Prospective: Expensive
Case-control studies ● Useful for rare outcomes ● Risk of confounding variables

● Can study several exposures
● Inexpensive

Cross-sectional studies ● Can study multiple outcomes and ● Cannot infer causality
exposures ● Risk of confounding variables

● Less useful for rare exposures or
outcomes

Case studies ● Useful for rare outcomes ● Risk of confounding variables
● Convenient, inexpensive ● Lack of a comparison group

● Cannot infer causality

Adapted from Ho, et al. Circulation. 2008;118:1675–1684.
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that it cannot provide evidence of
causality.

Nonexperimental designs are vul-
nerable to the effects of confounding
variables. Thus, the inability to infer
causality is a prominent disadvantage.
However, as noted previously, re-
searchers often must rely on nonex-
perimental designs due to ethical and
logistical concerns. Such studies can
yield important and beneficial infor-
mation and frequently lay the foun-
dation for later RCTs.

Considering the Case Studies
Considering the case studies in light
of the validity hierarchy can aid in
providing answers to the parents. Re-
garding ADHD treatments, a large-
scale, multisite RCT showed that
stimulants alone or in combination
with behavioral interventions are
more effective than behavioral inter-
ventions alone or usual community
care. This RCT has high internal va-

lidity and, therefore, provides robust
evidence to make an appropriate
clinical decision regarding ADHD
treatments. In contrast, the hypoth-
esized causal link between the MMR
vaccine and autism has not been eval-
uated by using an RCT design. How-
ever, many retrospective and pro-
spective cohort and case-control
studies repeatedly have failed to link
the MMR vaccine to the develop-
ment of autism. Thus, the available
evidence that refutes the hypothe-
sized association between MMR vac-
cines and autism can guide clinical
decisions.

Conclusion
The validity hierarchy provides a
guide to interpreting the level of ev-
idence that a study can provide for a
particular research question. RCTs
may not address all clinical questions
due to risk of harm in the treatment
or inability to randomize patients

ethically to the intervention (eg,
withholding vaccines). When RCTs
are not available, other studies that
have sufficiently large samples of
participants and consistent results
among multiple studies can provide
compelling evidence for making
good clinical decisions.
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