
Absolute Risk Reduction (ARR)Absolute Risk Reduction (ARR)Absolute Risk Reduction (ARR)Absolute Risk Reduction (ARR)Absolute Risk Reduction (ARR) – The absolute difference be-
tween the rates of outcomes between two groups. For ex-
ample, let us assume that a study evaluating the efficacy of
two different medications in preventing secondary myocar-
dial infarctions (MI) in patients with known risks was per-
formed using two active treatments. For patients receiving
Treatment A, 15% experienced a secondary MI compared to
only 5% of patients receiving Treatment B who experienced a
secondary MI. The ARR for Treatment B is (A – B) or 0.15 –
0.05, which equals 0.1 or 10%. This value may be more use-
ful in evaluating the true impact of a therapy versus relying
on the relative decrease in risk (see Relative Risk Reduction
and Number Needed to Treat).

Alpha Level (Alpha Level (Alpha Level (Alpha Level (Alpha Level (ααααα))))) – The probability of making a Type I error (see
Type I Error). In hypothesis testing, this value is also the p-
value threshold for a result to be statistically significant. Sta-
tistical significance is noted to occur when the p-value is less
than the α-level.

AlterAlterAlterAlterAlternative Hypothesisnative Hypothesisnative Hypothesisnative Hypothesisnative Hypothesis – The study hypothesis that is usually the
exact opposite of the null hypothesis (see Null Hypothesis). In
medical research, the alternative hypothesis usually states that
there is a difference between study groups. For example, if the
null hypothesis is that A = B, then the alternative hypothesis
could be A ≠ B. There can also be multiple alternative hypoth-
eses. Using the previous example, the multiple alternative hy-
potheses could be set up as 1) A > B and 2) B > A.

ApplicabilityApplicabilityApplicabilityApplicabilityApplicability – How well the results of a clinical study will fit
into "real world" practice settings. Also referred to as relevance.
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Bayesian AnalysisBayesian AnalysisBayesian AnalysisBayesian AnalysisBayesian Analysis – An analysis beginning with a specific prob-
ability that then incorporates new data or information result-
ing in a revised probability (prior probability and posterior
probability, respectively).

Beta Level (Beta Level (Beta Level (Beta Level (Beta Level (βββββ))))) – The probability of making a Type II error (see
Type II Error). This value is related to the “power” of a study,
which equals 1 – β.

BiasBiasBiasBiasBias – An error credited to the investigative team or subject/patient
that provides results different from the true results and leads to
a potentially wrong interpretation of the overall study results.

Binomial Binomial Binomial Binomial Binomial –     Data that has only two outcomes.

BlindingBlindingBlindingBlindingBlinding – A study design method utilized to neutralize the po-
tential for biased study results based on inaccurate reports
from patients, health care providers, and study investigators.
Classifications of blinding include:

Open Label – No blinding exists. Patients, health care provid-
ers, and study investigators all know what treatment is
being given at all times.

Single Blinding – The patient is unaware of what treatment
arm he/she is assigned. This reduces the potential that a
patient will report a positive or negative outcome based
upon a predisposed “feeling” of how well a treatment
works or does not work (i.e., placebo effect).

Double Blinding – The patient, health care provider, and study
investigators are unaware of what treatment arm the pa-
tient has been assigned. This blinding method reduces
the bias of the patient, health care provider, and study
investigator using predisposed “feelings” when assessing
how a study treatment is working during a clinical trial.
This method is particularly useful because the health care
provider must remain objective in the management of the
patient’s disease state through a clinical trial.

Triple Blinding – The patient, health care provider, study in-
vestigator, and an outcomes assessor are all blinded. In
this scenario, the health care provider is utilized to pro-
vide only data, and a distinctly different individual evalu-
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ates the data to provide the outcome conclusion. This
individual remains blinded to the assigned treatment arm
in order to maintain objectivity when completing out-
comes assessments. A good example of this situation is
when a patient is being treated for a fungal infection in
the lungs. The health care provider and/or study investi-
gator monitors the patient through the clinical trial. How-
ever, the individual who provides the final determination
of clinical success or failure would be a radiologist exam-
ining the patient’s chest x-rays. Using a very specific set
of criteria, this unbiased, blinded third party makes an
objective determination of clinical success or failure.

Triple blinding is a much less common approach to clini-
cal trial design than double blinding. However, in clinical
trials that rely on more “qualitative” results (e.g., x-rays)
rather than numerical laboratory tests, the use of an in-
dependent third party to determine clinical success or
failure can lead to more scientifically sound results by
eliminating the inter-rater variability present when using
multiple health care providers who might have multiple
opinions of clinical success or failure.

 Quadruple Blinding – Very rarely reported, the patient, health
care provider, study investigator, outcomes assessor, and
data analyst are all blinded to the patient’s assigned treat-
ment group.

Case-ContrCase-ContrCase-ContrCase-ContrCase-Control Studyol Studyol Studyol Studyol Study – An observational study design method
commonly used when studying rare disease states or out-
comes, such as a rare side effect. A case is identified with the
outcome that the investigator is studying. Control patients
(those lacking the outcome being studied) are then matched
to the case as closely as possible, usually using age, gender,
race, etc. Then, the investigator retrospectively evaluates the
case and control histories to identify any characteristics asso-
ciated with the case group and not associated with the con-
trol group. This method is prone to multiple biases; caution
should be used when making any conclusions based on re-
sults of this trial design.
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Case ReportCase ReportCase ReportCase ReportCase Report – A description of an individual patient with a dis-
ease or outcome that is of interest.  There is no control group.

Case Series Case Series Case Series Case Series Case Series – A consecutive collection of patients (case reports)
with the same disease that is treated in the same manner.
There is no control group.

Clinical GuidelinesClinical GuidelinesClinical GuidelinesClinical GuidelinesClinical Guidelines – See Practice Guideline.

Clinical SignificanceClinical SignificanceClinical SignificanceClinical SignificanceClinical Significance – Results from a clinical study that show a
difference large enough to justify changing the way a practi-
tioner would usually treat patients. The results reveal practi-
cal as well as statistical importance.

CohorCohorCohorCohorCohorttttt – A group of study subjects who share a common expo-
sure or characteristic. A cohort study commonly compares
two large groups of individuals—those who have received
(but not assigned) a specific intervention and those who have
not. The two groups are usually observed prospectively over
time to evaluate the long-term outcomes.

CointerCointerCointerCointerCointerventionventionventionventionvention – A treatment or treatments that are not the pri-
mary study intervention (concomitant treatments) that may
actually have an effect that will bias the study results.

Confidence InterConfidence InterConfidence InterConfidence InterConfidence Intervalvalvalvalval (CI)(CI)(CI)(CI)(CI) – The range or interval of data in which
the “true” result is thought to exist with a given percentage of
“confidence.” The CI is related to the alpha level set for statis-
tical significance. For example, if the α-level is set at 0.05,
then the CI is 95% (calculated as 1 – 0.05). A 95% CI simply
means that, with 95% confidence, the study results indicate
the true value measured lies within the reported range. How-
ever, there is a residual 5% chance that the true value lies
outside of the calculated range, which prevents a CI from
being a conclusive estimate.

Confounding VConfounding VConfounding VConfounding VConfounding Variablesariablesariablesariablesariables – An unknown factor (e.g., patient char-
acteristic, environmental cause, changes in medical practices
over time) that could have contributed to the effect seen in a
clinical trial, unrelated to the intervention. Researchers aim
to eliminate confounding variables so that the results of a
clinical trial can provide as much conclusive evidence of a
measured benefit as possible. Proper study design is the best
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way to minimize confounding variables. Randomization of
study subjects to the treatment groups is a common method
of minimizing confounding variables.

Consecutive SampleConsecutive SampleConsecutive SampleConsecutive SampleConsecutive Sample – A sample of patients, all of whom were
potentially eligible, enrolled, and seen over a period of time.

ContrContrContrContrControl Grol Grol Grol Grol Group oup oup oup oup – A group of patients that do not receive the
study intervention. They may receive a placebo or other ac-
tive treatment that is often times the "gold standard."

Convenience SampleConvenience SampleConvenience SampleConvenience SampleConvenience Sample – A patient or group of patients that are
selected at the convenience of the investigator or were avail-
able at a convenient place or time.

CorCorCorCorCorrrrrrelationelationelationelationelation – The degree of relationship noted between two or
more different variables or observations.

CorCorCorCorCorrrrrrelation Coefelation Coefelation Coefelation Coefelation Coefficientficientficientficientficient – A numerical expression (between -1.0
to 1.0) of the degree of relationship noted between two or
more different variables

Cost AnalysisCost AnalysisCost AnalysisCost AnalysisCost Analysis – When two or more strategies are analyzed but
only the costs are compared, not costs and expected outcomes.

Cost Benefit AnalysisCost Benefit AnalysisCost Benefit AnalysisCost Benefit AnalysisCost Benefit Analysis – When two or more strategies undergo
an economic analysis that includes both costs and conse-
quences articulated in monetary terms.

Cost-EfCost-EfCost-EfCost-EfCost-Effectiveness Analysisfectiveness Analysisfectiveness Analysisfectiveness Analysisfectiveness Analysis – When two or more strategies un-
dergo an economic analysis that includes both costs and con-
sequences articulated in natural units such as cost per life
saved.

Cost Minimization Analysis Cost Minimization Analysis Cost Minimization Analysis Cost Minimization Analysis Cost Minimization Analysis – When two or more strategies
undergo an economic analysis where the consequences for
each are the same, thus the only issue is their relative costs.

CrCrCrCrCrossover Tossover Tossover Tossover Tossover Trialrialrialrialrial – A type of study design in which study partici-
pants receive both treatments. By “crossing over” to the com-
parison treatment arm, each participant serves as its own
control group. When evaluating the outcomes of these stud-
ies, it is important to ensure that there was an appropriate
length of “washout” before the participants crossed over into
the second treatment group. Too short of a washout period
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can allow residual pharmacodynamic effects of the first treat-
ment to influence the results of the second treatment, which
could give misleading results.

CrCrCrCrCross-Sectional Toss-Sectional Toss-Sectional Toss-Sectional Toss-Sectional Trialrialrialrialrial – A type of study design that evaluates a
defined population at a single point in time. The national
census survey is a good example of a cross-sectional trial.

Decision AnalysisDecision AnalysisDecision AnalysisDecision AnalysisDecision Analysis – A systematic process using a mathematical
model that includes various identified components to make
the best possible clinical decision.

Decision TDecision TDecision TDecision TDecision Trrrrree ee ee ee ee – An analytical tool used to express the various
components that go into a decision analysis.

Dependent VDependent VDependent VDependent VDependent Variable ariable ariable ariable ariable – The outcome variable in a study. This
variable is affected by changes in the independent variable.

Descriptive StatisticsDescriptive StatisticsDescriptive StatisticsDescriptive StatisticsDescriptive Statistics – Statistics that summarize, tabulate, and
organize data to describe study observations or measurements.

EfEfEfEfEffect Sizefect Sizefect Sizefect Sizefect Size – The difference in outcomes between the study group
and the control group divided by a measurement of variance
such as the standard deviation.

EfEfEfEfEffectivenessfectivenessfectivenessfectivenessfectiveness – The measurement of a treatment’s “true” impact
on a particular disease state in a “realistic” setting. The effec-
tiveness of a treatment can differ greatly from its own estima-
tion of efficacy (see Efficacy). The effectiveness of a treatment
is influenced by a number of factors, including the frequency
of administration required to achieve a therapeutic effect, the
administration route, the treatment’s cost to the patient, the
treatment’s side effect profile, the patient’s perceived benefit
from the treatment, and the treatment’s social acceptance.
Many of these factors result in patient non-compliance to
therapy. Sometimes, a less efficacious treatment can be more
effective at treating or maintaining a disease state when stud-
ied in the “real world” setting.

EfEfEfEfEfficacyficacyficacyficacyficacy – The measurement of a treatment’s “potential” impact on
a particular disease state in a “perfect” setting. Efficacy is usu-
ally determined in very controlled situations that do not al-
ways have the same extraneous influences that exist when study-
ing a treatment’s “true” effectiveness (see Effectiveness). Large
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phase III clinical trials are commonly used to determine a
treatment’s efficacy. The FDA generally approves medications
based on efficacy, not effectiveness, data in addition to other
considerations such as safety. However, once approved and
released to the general population, a medication’s potential effi-
cacy can be very different from its resultant true effectiveness.

Endpoint Endpoint Endpoint Endpoint Endpoint – Health event(s) or outcome(s) that signify comple-
tion or termination from a trial such as death or loss to fol-
low-up.

Equivalence StudyEquivalence StudyEquivalence StudyEquivalence StudyEquivalence Study – A study designed to show equivalence be-
tween treatments in safety, efficacy, or other parameters. Also
called non-superiority studies.

Event RateEvent RateEvent RateEvent RateEvent Rate – Proportion of patients in the experimental group
(experimental event rate) and/or control group (control event
rate) that a predefined event is observed.

Follow-upFollow-upFollow-upFollow-upFollow-up – A process to determine the outcome in every pa-
tient who participated in a clinical trial.

FrFrFrFrFrequential Statisticsequential Statisticsequential Statisticsequential Statisticsequential Statistics – The statistical method of using frequen-
cies of an outcome to determine probabilities or odds of an
outcome occurring. This method does not take into account
past experience with the outcome’s probability, such as a Baye-
sian Analysis method. Frequential statistics are currently the
most common method used to evaluate the results of con-
trolled clinical trials.

GeneralizabilityGeneralizabilityGeneralizabilityGeneralizabilityGeneralizability – The capability to take the results generated
by a study and generalize to a larger and similar population
of patients.

Gold StandarGold StandarGold StandarGold StandarGold Standard d d d d – A well accepted therapeutic approach consid-
ered the standard of practice for a particular disease state.

HawthorHawthorHawthorHawthorHawthorne Efne Efne Efne Efne Effect fect fect fect fect – The phenomenon where a patient's perfor-
mance is improved because he/she is aware that his/her be-
havior is being observed.

HazarHazarHazarHazarHazard Ratio d Ratio d Ratio d Ratio d Ratio – The weighted relative risk over the time of the
entire study.
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Incidence Incidence Incidence Incidence Incidence – Number of new cases of a specific disease over a set
time.

Independent VIndependent VIndependent VIndependent VIndependent Variableariableariableariableariable – The treatment variable that is assumed
to have some effect on the outcome or dependent variable.

InferInferInferInferInferential Statistics ential Statistics ential Statistics ential Statistics ential Statistics – The process of making conclusions based
on the results from a sample of the population of interest.

Intention-to-TIntention-to-TIntention-to-TIntention-to-TIntention-to-Trrrrreat (ITT) Analysiseat (ITT) Analysiseat (ITT) Analysiseat (ITT) Analysiseat (ITT) Analysis – A method of statistical analy-
sis that maintains randomization by incorporating all patients
in their originally assigned groups during data analysis, re-
gardless of whether the patient finished the study. This also
includes patients lost to followup. This type of analysis can
more accurately depict the clinical significance of a studied
treatment. For example, if the researchers only analyzed the
outcomes of the patients who finished the trial, then the safety
and benefits of a treatment could be over- or underestimated.
ITT Analysis can be very complex in its methods, but a study
that utilizes this analysis generally is considered to have more
validity in its results.

InterInterInterInterInterobserobserobserobserobserver Vver Vver Vver Vver Variabilityariabilityariabilityariabilityariability – Variation in outcome results by dif-
ferent observers.

InterInterInterInterInterval Data val Data val Data val Data val Data – Continuous data scales with known, equal dis-
tance between each interval (e.g., blood pressure, blood glu-
cose).

InterInterInterInterInterventional Study Designventional Study Designventional Study Designventional Study Designventional Study Design – A study design in which sub-
jects receive a treatment (or intervention) they would not oth-
erwise receive and the effect on a particular outcome is ob-
served.

IntraobserIntraobserIntraobserIntraobserIntraobserver Vver Vver Vver Vver Variabilityariabilityariabilityariabilityariability – Variation in outcome results by the
same observer during repeat testing.

Likert-type Scales Likert-type Scales Likert-type Scales Likert-type Scales Likert-type Scales – An instrument used by study investigators
to capture a patient's rating of his/her response such as pain;
a scale that measures extremes of attitudes or feelings, gener-
ally using 3 to 9 possible values such as no pain, mild pain,
moderate pain, and severe pain.

Lost to Follow-up Lost to Follow-up Lost to Follow-up Lost to Follow-up Lost to Follow-up – The inability to determine the outcome of a
patient who participated in a clinical trial.
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MatchingMatchingMatchingMatchingMatching – An intentional process to create similar study and
comparative groups based on patient characteristics. This is
seen primarily in observational case-control studies to help
substantiate that differences in results between the groups
are due to the study intervention of interest.

MeanMeanMeanMeanMean – A measurement of central tendency or, in other words,
the arithmetic average.

Meta-AnalysisMeta-AnalysisMeta-AnalysisMeta-AnalysisMeta-Analysis – A statistical method of compiling results from
various studies to obtain a pooled result representing “new
data.” The goal of a meta-analysis is to increase statistical power
through an increase in the pooled sample size. Meta-analyses
are commonly used to clarify the roles of treatment in spe-
cific clinical situations that have conflicting results. A meta-
analysis can also answer new questions not previously re-
ported in original manuscripts, but this generally requires
access to the original study data that is not often readily avail-
able. It is important to note that a meta-analysis cannot con-
vert a poorly designed study into a well-designed study; the
quality of the results in a meta-analysis is entirely dependent
upon the quality of data going into the analysis.

N of 1 trialN of 1 trialN of 1 trialN of 1 trialN of 1 trial – Type of crossover trial in which a single patient or
small numbers of patients serve as their own control and re-
ceive alternating courses of treatment over a specific period
of time.

Nominal DataNominal DataNominal DataNominal DataNominal Data – Categorical data that cannot be ranked (e.g.,
yes/no, male/female, hair color, eye color).

Non-Dinomial Non-Dinomial Non-Dinomial Non-Dinomial Non-Dinomial –     Data that is not limited to two outcomes (also
non-binomial).

Non-Parametric Distribution Non-Parametric Distribution Non-Parametric Distribution Non-Parametric Distribution Non-Parametric Distribution –     Data that, when graphed, fall
into a non-normal distribution and do not form a bell-shaped
curve.

Non-Parametric TNon-Parametric TNon-Parametric TNon-Parametric TNon-Parametric Testsestsestsestsests – Statistical tests that do not assume a
normal distribution of data. These statistical tests are used
when the data is skewed, but can also be used for non-skewed
data.

Null HypothesisNull HypothesisNull HypothesisNull HypothesisNull Hypothesis – The “baseline” hypothesis that is generally
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thought to be true but has not been proven. In medical re-
search, the null hypothesis usually states that there is no dif-
ference between study groups. There can only be one null
hypothesis in a given study. The directive of the study is to
either reject the null hypothesis OR refuse to reject the null
hypothesis. Note that refusing to reject the null hypothesis is
not the same as accepting the null hypothesis to be true.

Number Needed to Harm (NNH)Number Needed to Harm (NNH)Number Needed to Harm (NNH)Number Needed to Harm (NNH)Number Needed to Harm (NNH) – The number of patients
who need to receive a treatment before 1 patient is “harmed”
that would not have occurred if all of those patients received
the comparison treatment. NNH is calculated from the recip-
rocal of the absolute percent difference in incident rates of a
specific adverse event between two study groups. For example,
if Treatment A is associated with a 5% incidence of rash, and
Treatment B is associated with a 2.5% incidence of rash, then
the NNH for Treatment A would equal 1 / (0.05–0.025). This
equals 40 patients who need to be treated with Treatment A
before 1 patient gets a rash that would NOT have otherwise
occurred had all 40 patients received Treatment B. Ideally,
the higher the NNH is for a treatment, the better.

Number Needed to TNumber Needed to TNumber Needed to TNumber Needed to TNumber Needed to Trrrrreateateateateat (NNT)(NNT)(NNT)(NNT)(NNT) – The number of patients who
need to receive a treatment before 1 patient reports a positive
outcome that would not have occurred if all of those patients
received the comparison treatment. NNT is also equivalent
to the reciprocal of the absolute risk reduction (1 / ARR) (see
Absolute Risk Reduction). For example, if Treatment A is asso-
ciated with a 30-day mortality rate of 20%, and Treatment B
is associated with a 30-day mortality rate of 10%, then the
NNT for Treatment A would equal 1 / (0.2 – 0.1). This equals
10 patients who need to be treated with Treatment A to pre-
vent 1 death at 30 days, which would NOT have otherwise
occurred had all 10 patients received Treatment B. Ideally,
the lower the NNT is for a treatment, the better. Generally,
medications that are used to actively treat a disease state (e.g.,
antibiotics in treating pneumonia) have lower NNTs than
medications that are used to prevent the development of a
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particular disease state (e.g., aspirin in preventing stroke).

ObserObserObserObserObservational Study Design vational Study Design vational Study Design vational Study Design vational Study Design – A study in which no interven-
tion is made on the subjects; observations are made on natu-
rally occurring events.

Odds Odds Odds Odds Odds – A ratio of probability comparing occurrence to
nonoccurrence of a particular event.

Odds RatioOdds RatioOdds RatioOdds RatioOdds Ratio – The ratio of the odds of exposure in case patients
divided by the odds of exposure in control patients. This is
commonly reported in case-control studies and prospective
cohort studies.

OperatorOperatorOperatorOperatorOperator-Dependent-Dependent-Dependent-Dependent-Dependent – A phenomenon where the results of a
test are dependent upon the specific skills of the person con-
ducting the test.

OrOrOrOrOrdinal Data dinal Data dinal Data dinal Data dinal Data –     Data that can be ranked in specific order. The
intervals between data points are not equal distance (e.g.,
Likert pain scale).

OutcomeOutcomeOutcomeOutcomeOutcome – The result(s) associated with a medical intervention
on a subject or patient. Measurements for the outcome are
generally established prior to conducting the trial. Investiga-
tors often establish primary outcome(s) and secondary
outcome(s). The primary outcome(s) is generally used to cal-
culate the required sample size to meet a set power, thus as-
suring that a difference between study groups is identified, if
one truly exists.

P-VP-VP-VP-VP-Valuealuealuealuealue – The probability that random chance is the source of
the observed difference between two test variables and is not
related to the treatment being studied. In other words, the
smaller the p-value, the more likely the observed difference
is due to something other than random chance. If the p-value
is less than the pre-established α-level, then the p-value is
considered “statistically significant” (see Alpha Level and Type
I Error).

Parallel Study Design Parallel Study Design Parallel Study Design Parallel Study Design Parallel Study Design – Study design in which two or more
groups receive treatment simultaneously and are compared.
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Parametric Distribution Parametric Distribution Parametric Distribution Parametric Distribution Parametric Distribution – Data that, when graphed, fall into a
normal distribution of a bell-shaped curve.

Parametric TParametric TParametric TParametric TParametric Testsestsestsestsests – Statistical tests that assume the data is nor-
mally distributed (i.e., bell curve).

Per PrPer PrPer PrPer PrPer Protocol Analysisotocol Analysisotocol Analysisotocol Analysisotocol Analysis – A method of statistical analysis where
the investigators analyze the outcomes of only those patients
who completed the trial. Patients lost to followup are not
included. This type of analysis can result in overestimating
or underestimating the safety and benefit of a treatment.

PICO PICO PICO PICO PICO –     A strategy used to define the clinical question that takes
into consideration the patient(s), intervention(s),
comparison(s), and outcome(s).

Point EstimatePoint EstimatePoint EstimatePoint EstimatePoint Estimate – The estimated value from the study sample of
participants. In a representative sample, the point estimate is
considered the best estimate of a population.

PowerPowerPowerPowerPower – The ability of a study to detect a statistically significant
difference between two groups when a difference truly exists.
The lower the power a study has, the more likely it is to find
no statistically significant differences when, in reality, a dif-
ference truly does exist—which is considered a “false nega-
tive” (see Type II Error). Power is directly affected by sample
size, variance, and the magnitude of difference between means.
The determination of a study’s true power can be very com-
plex, but in its most simplistic form power can be calculated
as 1 – β (see Beta Level).

Practice GuidelinePractice GuidelinePractice GuidelinePractice GuidelinePractice Guideline – A systematically developed series of state-
ments providing guidance and direction for a practitioner
regarding the treatment of a patient's specific disease. These
guidelines are developed by either consensus of experts, evi-
dence-based medicine principles, or a combination of both.

PrPrPrPrPrevalence evalence evalence evalence evalence – The frequency of a disease determined by the num-
ber of patients in a population who have a specific disease at
a given time.

PrPrPrPrProspective Study Design ospective Study Design ospective Study Design ospective Study Design ospective Study Design –     A study design in which observa-
tions are made as the data is collected and groups are fol-
lowed forward in time.
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Qualitative ResearQualitative ResearQualitative ResearQualitative ResearQualitative Researchchchchch – Research offering insights into behav-
ioral, social, and emotional events associated with health care.
Subjective in nature.

Quantitative ResearQuantitative ResearQuantitative ResearQuantitative ResearQuantitative Research ch ch ch ch – Research involving the testing of spe-
cific hypotheses focusing on variables that will provide num-
bers and measurements suitable for statistical analysis. Ob-
jective in nature.

Randomized ContrRandomized ContrRandomized ContrRandomized ContrRandomized Controlled Studyolled Studyolled Studyolled Studyolled Study – A study design where subjects
or patients are randomly assigned to an intervention or a con-
trol group. The randomization is performed to assure that
each subject or patient has an equal opportunity of ending
up in either group(s). When randomization is successful, each
study group is similar in characteristics and demographics.

Ratio Data Ratio Data Ratio Data Ratio Data Ratio Data –     Continuous data scales with known, equal distance
between each interval; they contain a non-arbitrary, absolute
zero (i.e., no negative numbers).

Relative RiskRelative RiskRelative RiskRelative RiskRelative Risk – The ratio of the risk of an outcome in a treatment
group divided by the risk of the outcome in the control group.
In a controlled, clinical trial the risk of an outcome is the
same as the probability or incidence. The relative risk of an
outcome is also our “natural” interpretation of risk ratios.
This is commonly the number we consider when describing
a treatment to be “_______ times as likely” to have a particular
outcome.

Relative Risk ReductionRelative Risk ReductionRelative Risk ReductionRelative Risk ReductionRelative Risk Reduction (RRR)(RRR)(RRR)(RRR)(RRR) – The relative difference between
the rates of outcomes between two groups. For example, let
us assume that a study evaluating the efficacy of two different
treatments in preventing secondary myocardial infarctions
(MI) in patients with known risks was performed using two
active treatments. For patients receiving Treatment A, 15%
experienced a secondary MI compared to only 5% of patients
receiving Treatment B who experienced a secondary MI. The
RRR for Treatment B is calculated as (A – B) / A or (0.15 –
0.05) / 0.15, which equals 0.667 or 66.7%. The RRR of a
treatment generally inflates the true benefit of a treatment,
which is why RRR is the most commonly reported number
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in the news media. Absolute risk reduction and number
needed to treat may be better measures to use when compar-
ing two treatment options (see Absolute Risk Reduction and
Number Needed to Treat).

ReliabilityReliabilityReliabilityReliabilityReliability – The ability of a test or process to provide the same
results when repeated with similar conditions.

RetrRetrRetrRetrRetrospective Study Design ospective Study Design ospective Study Design ospective Study Design ospective Study Design –     A study design in which observa-
tions are made looking back in time at data that already exists.

SampleSampleSampleSampleSample – A part of the population that is selected to participate
in the study.

Sensitivity Sensitivity Sensitivity Sensitivity Sensitivity – A test's ability to identify a true-positive rate such
as the presence of a specific disease.

Sensitivity AnalysisSensitivity AnalysisSensitivity AnalysisSensitivity AnalysisSensitivity Analysis – An analytical procedure used to verify what
effects would occur to the results from changing input vari-
ables.

Specificity Specificity Specificity Specificity Specificity – A test's ability to identify a true-negative rate such
as the non-presence of a specific disease.

StandarStandarStandarStandarStandard Deviationd Deviationd Deviationd Deviationd Deviation – A measurement of the spread from the
mean. A large variance reflects a large spread from the mean
or, in other words, a large standard deviation.

Statistical InferStatistical InferStatistical InferStatistical InferStatistical Inferenceenceenceenceence – See Inferential Statistics.

Statistical Significance Statistical Significance Statistical Significance Statistical Significance Statistical Significance – A measure of confidence concerning
an observed difference between study groups and whether
that difference is due to the study treatment or just chance
alone.

Stratified Randomization Stratified Randomization Stratified Randomization Stratified Randomization Stratified Randomization – A method to ensure balance between
different study groups regarding important factors that may
have an effect on the outcome.

SurSurSurSurSurrrrrrogate Endpointogate Endpointogate Endpointogate Endpointogate Endpoint – A measurable (and usually quantifiable)
test result that makes inferences towards an actual clinical
outcome. Surrogate endpoints are commonly used in clinical
trials to measure the efficacy of a treatment using a smaller
sample size in a shorter amount of time. Also, surrogate end-
points are commonly used in treatments that are in the early
stages of development. As experience is gained with a new
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treatment, the use of surrogate endpoints is replaced with
actual clinical outcomes data. A surrogate endpoint also gives
patients and health care professionals a biomarker useful for
monitoring the ongoing efficacy of a therapy, such as with
antihypertensive agents and the blood pressure measurement.
Surrogate endpoints must have a strong correlation with a
clinical outcome in order to be useful in making inferences
towards the actual patient outcome. For example, measuring
blood pressure is a good surrogate marker that has substan-
tial clinical data correlating it to the risk of cardiovascular
mortality.

Systematic ReviewSystematic ReviewSystematic ReviewSystematic ReviewSystematic Review – A formal evaluation involving a pertinent
literature search and critical literature appraisal to answer a
defined clinical question. No "new data" is created.

TTTTTrrrrreatment Efeatment Efeatment Efeatment Efeatment Effect fect fect fect fect – A measurement used to express the results of
comparative clinical studies. These measurements include
Absolute Relative Risk, Relative Risk Reduction, Odds Ratio,
Number Needed to Treat, and Effect Size.

TTTTType I Erype I Erype I Erype I Erype I Errrrrrororororor – Falsely determining that a statistically significant
difference between two study variables exists when, in real-
ity, no difference truly exists (i.e., false positive). The prob-
ability of a Type I error occurring is related to the alpha level
set by investigators (see Alpha Level).

TTTTType II Erype II Erype II Erype II Erype II Errrrrrororororor – Falsely determining that no statistically signifi-
cant difference between two study variables exists when, in
reality, a difference truly does exist (i.e., false negative). The
probability of a Type II error occurring is related to the beta
level set by investigators (see Beta Level).

VVVVValidityalidityalidityalidityalidity – The measure of confidence one has that the results are
true, believable, and free from bias. Validity can also repre-
sent the level of confidence that a measurement accurately
represents what it is supposed to measure.

VVVVVariableariableariableariableariable – Anything that can take on different values such as an
outcome measurement, characteristic of a group, risk factor, etc.

VVVVVariancearianceariancearianceariance – A measurement of the spread of values around the
mean. Also see Standard Deviation.
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WWWWWashout Periodashout Periodashout Periodashout Periodashout Period – The period of time required for the pharma-
cological effect of a treatment to end once the treatment has
been discontinued. In crossover clinical trials, an adequate
washout period should be maintained between treatment
phases. Failure to do this can result in the pharmacological
effect being carried over to the alternate treatment phase, thus
confounding the results.
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