How to Read a Medical
Research Article

RESOURCE DOCUMENT
Printed material...not to be used in detailing.

Table of Contents
HOW TO READ A MEDICAL RESEARCH ARTICLE ...................1
LEARNING OBJECTIVE.............................................................................1
PERFORMANCE CRITERIA .......................................................................1
INTRODUCTION.........................................................................................1

THE DRUG DEVELOPMENT PROCESS ......................................2
THE CITATION................................................................................5
STANDARD FORMAT OF RESEARCH REPORTS ......................7
THE SUMMARY OR ABSTRACT SECTION................................9
THE INTRODUCTION SECTION.................................................10
THE MATERIALS AND METHODS SECTION...........................11
PROTOCOL OR STUDY DESIGN ...........................................................11
Patient Selection ..................................................................................12
Treatments and Dosage Adjustment ................................................12
Study Bias .............................................................................................14
DATA ISSUES...........................................................................................18
Per Protocol vs. All Patients Analysis ...............................................18
Sensitivity and Specificity ..................................................................19

THE RESULTS SECTION.............................................................20
Basic Statistical Concepts for Evaluating Results...........................20
Summarizing Groups of Values & Normal Distribution ................20
TREATMENT EFFECT ..............................................................................22
Absolute Risk Reduction.....................................................................22
Relative Risk (RR) or Risk Ratio .........................................................22
Relative Risk Reduction ......................................................................22
Number Needed to Treat ....................................................................23
Cox Regression Analysis.....................................................................26
Confidence Intervals ............................................................................27

i

Variability of Data Around a Central Value and
Standard Deviation............................................................................28
t-Test, P Values, and Statistical Significance ...................................30
Clinical Significance.............................................................................31
Other Statistical Tests (For reference only) .....................................32
Specialized Types of Analyses ...........................................................33
Subgroup Analysis ..........................................................................33
Meta-Analysis...................................................................................34
Reading Tables .....................................................................................35
Reading Graphs....................................................................................35
Clinical Efficacy.....................................................................................36
Clinical Safety.......................................................................................36

THE DISCUSSION SECTION ......................................................38
SUMMARY ...................................................................................39
REVIEW QUESTIONS .................................................................41
ANSWERS TO REVIEW QUESTIONS.......................................43
GLOSSARY OF STATISTICAL TERMS
(Source: AMA Manual of Style) .............................................45

ii

How to Read a Medical Research Article
LEARNING OBJECTIVE
To become familiar with the structure of a medical research article and
some basic methodology of a research study, so that an article can be
reviewed quickly and critically for key points.

PERFORMANCE CRITERIA
• Describe the components of a citation and explain the
significance of the journal title
• Explain the components of a well-written abstract
• Know where the study objectives would most likely appear in
the body of an article
• Explain what a protocol is and know where the protocol is
described in an article
• Explain what statistical significance means, as for example
using the P value
• Know which section of an article contains the author’s
interpretation of a study

INTRODUCTION
As a Professional Representative, you frequently will be talking to
doctors about the results of studies that have been done using Merck
products. The purpose of this medical backgrounder is to familiarize
you with the way such studies are written for publication in medical
journals, so that if a doctor requests details from an approved reprint,
you will be able to respond effectively.
While information in this backgrounder should increase your comfort,
reading the medical literature is the only way to become thoroughly
familiar with it. Carefully reading approved reprints as they become
available will make it easier to discuss important highlights with
physicians.

Note about study types
Some clinical studies are conducted to collect and evaluate information
about disease, such as pathology, diagnosis, or epidemiology. While
these studies are important, the main focus of this
backgrounder is on studies evaluating drugs in the treatment of disease.
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DRUG DEVELOPMENT PROCESS
The research and development process for new drugs takes a great deal
of time and effort. As you begin to read a research report, it may
be helpful to know if the research is part of the formal research and
development (R& D) process.

HOW NEW DRUGS REACH THE MARKETPLACE
It takes about 12 to 15 years for a drug to move from the lab to a
bottle sitting in someone’s medicine cabinet. Approximately six of
these years are spent in clinical trials prior to approval by the Food
and Drug Administration (FDA). How these drugs are approved and
why their approval often takes so long are two questions we can
answer by reviewing the drug approval process.

DRUG APPROVAL PROCESS
In order for a drug to be administered to humans it must undergo
preclinical testing in animals. This is followed by three stages
whereby it then undergoes evaluation in humans - Phases I, II, and III
- before approval by the FDA. Through all of these stages of drug
development, safety is continuously monitored. The first step for a
company that wants to test a new drug in humans is to submit an
Investigational New Drug Application (IND) for review by the FDA.
This is filed at the conclusion of preclinical testing period in animal
models. Let’s take a closer look at this process.
P r e c l i n i c a l The earliest estimates of safety and efficacy are determined by experiments in animal models. During this process, the
manufacturer must show that the drug is reasonably safe to introduce
in humans and that the compound exhibits pharmacologic activity
that justifies commercial development. Review of the IND application
involves three key areas:
• Animal pharmacology and toxicology studies.
• Data which shows the drug’s composition and stability and
manufacturing controls
• Proposed protocols for clinical studies.
The proposed clinical studies are reviewed by the medical officer who
will determine whether humans could be exposed to unnecessary
risks during testing as well as if the study design will provide data
regarding the safety and efficacy of the drug. The FDA’s Center for
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Drug Evaluation and Research (CDER) has 30 days to review the IND
application and notify the sponsor to proceed with clinical testing in
humans.
P h a s e I Administered to approximately 100 to 200 healthy volunteers.
Phase I tests are designed to assess the safety, tolerance, metabolism,
absorption, elimination, preferred route of administration and insight
into safe dosage range.
P h a s e I I Phase II studies are designed to collect preliminary data on the
effectiveness of a drug for a particular indication or indications in a
small number of patients with a disease or condition. This phase lasts
approximately two years allowing the researchers to learn more
about the short-term side effects and risks of the drug.
P h a s e I I I Phase III studies are large-scale clinical trials designed to
further determine the safety and effectiveness of a drug, identify
adverse reactions and confirm optimum dosing regimen. Phase III
studies involve 1,000 to 3,000 patients and last approximately three to
four years.

Approval and Post-marketing
Throughout the entire drug approval process, CDER members are
involved in an ongoing review of each phase of the study results, as
noted above. Once Phase III clinical trials have been completed, the
sponsor files a New Drug Application (NDA). The NDA is the way the
sponsor will gain approval to market a new drug. Before the NDA
approval is granted, extensive review of the data collected in Phases
one through three is conducted by CDER who then re-analyzes the data
collected and submitted by the sponsor. Review is often completed
within 1 year from the time of the initial filing of the NDA. In some cases
a "1P" review will be granted, which is an accelerated review and
approval of an agent which is most often completed in 6 months from
the date of the initial filing of the NDA.
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P h a s e I V Phase IV trials continue clinical investigation of the drug in
a large number of patients over a long period of time once the drug
has been approved for marketing by the FDA. These studies provide
additional data on current uses and the incidence of side effects.

The Drug Approval Process
Clinical Studies
Preclinical

Phase I

IND
Submitted
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Phase II

NDA review

Phase III

NDA
Review
Submitted Decision

The Citation
Before reading an unfamiliar research report, look critically at the
citation: the authors, title, and journal where the article is published.

Authors
The authors may be listed as individuals, or as a group, as in the
above citation. If individual authors are listed (as is usually the case),
often the main investigator is the first author; if the study is from a
university, the department head may appear as the last author.
Additional information about the authors, such as government or
other affiliation, is usually identified on the first page of the article at
the bottom. Information about grants or sponsorships, as from a
pharmaceutical company or medical society, is also provided, either
on the first page or at the end of the article.

Title
The title of a scientific article is written to convey as much as possible
about the study in the fewest possible words. You might think of it as
a one-sentence abstract of the article! A well-written title can tell the
reader at a glance which drugs were used, which disease was studied,
and what type of study was done.

Journal
The journal name appears in abbreviated form, followed by the
publication year, the volume, and the page numbers. If the article is
from a journal supplement, the supplement issue appears immediately after the volume number.
It may be of value for you to know that, in the eyes of physicians (and
the press), not all journals are created equal. An article in a wellrespected journal, such as the New England Journal of Medicine or
the Journal of the American Medical Association, usually carries more
weight than does one in another journal.
One of the reasons that “not all journals are created equal” is the
process by which manuscripts are reviewed and the criteria they must
meet for acceptance. Some journals have little or no review policies.
Rather, articles are accepted if a fee is paid to the journal. Journal
supplements, which are often paid for by a pharmaceutical company
or medical organization, may not have the same standards of review
applied to them as are applied to articles in the regular monthly
issues.
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For the better medical journals, those serving on editorial boards are
knowledgeable in research methodology. Statisticians, health
economics experts and ethicists, in addition to clinicians in the subject
field, help to ensure thorough review of the data submitted.
Disclosure of any financial relationship between the author and the
sponsor of the study is often important, as is the knowledge of
whether an independent steering committee oversaw the study while
it was in progress, and whether a manuscript must receive written
approval from the study’s sponsor prior to the author’s submission
of the manuscript to a journal. Journals which investigate these
potential conflicts of interest and apply stringent acceptance criteria
for manuscripts often gain the highest respect of their readership.
Hence, studies published in such journals tend to have more
credibility.

1. True or False: The editorial review process is basically
the same for all articles published in medical journals,
regardless of the journal.
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Standard Format of Research Reports
If you review a medical research journal, most of the articles you see
will fall into one of two easily distinguishable categories:
• Research reports
• Literature reviews or summaries
A research report deals with a single study or series of studies. The
authors of the articles are the people who actually conducted and/or
supervised the research.
A literature review, on the other hand, describes a number of studies
conducted by many researchers. A literature review attempts to
bring together much of the relevant research regarding a single
treatment or disease. Such reviews are helpful for bringing the
reader up to date on what is known about a particular medical
problem or treatment.
Most of the articles you may use will be medical research reports,
therefore this backgrounder will focus primarily on them. Literature
reviews are generally easier to understand than research reports
because they include less detail on the technical and statistical
aspects of the research and provide more background information.
If you can read research reports comfortably, the literature reviews
that summarize them will be relatively easy to follow.

Common features of research reports
Nearly all research reports follow a common format of five sections:
• Summary or Abstract
• Introduction
• Materials and Methods
• Results
• Discussion
The names of these sections will vary according to each journal’s style
rules, but the format remains the same. By learning what each section
contains, you will be able to find the information you need quickly.
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The Summary or Abstract section describes the study in a few wellchosen sentences. This section usually appears at the beginning of the
article. It is often a good way to quickly find out what is in the article; so
it should be read thoroughly and carefully before proceeding to any
other part of the study. You will find that, occasionally, the
summary conclusions are not fully supported by the data in the article.
The Introduction section tells the reader what problem this research
addressed. It usually describes the importance of the problem, briefly
reviews previous research, and states the purpose of the study.
The Materials and Methods section describes in detail how the study
was carried out. This includes a description of the patients and how
they were selected, and a listing of the treatments and the diagnostic
procedures that were used before, during and after treatment as well
as the statistical procedures used to analyze the data.
The Results section tells what happened to the patients as a result of
the treatment. This section is probably the most confusing to the lay
person because of the heavy use of statistical tools and tables to
describe the results. Due to space limitations, not all of the results
available to the researchers can be published in this section.
Questions often arise about the researchers’ conclusions because
readers of the article do not have access to the more extensive unpublished information.
The Discussion section summarizes the findings of the study and
discusses their implications and limitations. This is the “bottom line”
of the study from the point of view of the researcher, so it is one of the
most important sections of the report. Reading a well-written discussion section can tell you what was found, what it means to medical
practice, and what is still unknown.

2. Typically, a research article has 5 sections.
Please name them.
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The Summary or Abstract Section
After the citation, start reviewing an article by looking at the summary
section. The summary is where one quickly learns what an article is
all about and the conclusions drawn by the authors. In many cases,
this is the only portion of the article that is read; if the reader can find
the answer to a question or determine that the article is not
relevant from the summary, it may not be necessary to read the
entire article. As previously noted, however, occasionally the
summary is not a completely accurate description of the study or
its results.
Sample abstract below:
A multicenter, prospective, open-label, randomized trial
compared drug A (treatment group with new therapy
being tested) with drug B (control group or standard
therapy). Efficacy and tolerability in the treatment of
serious pelvic infections were evaluated in 94 female
patients with acute salpingitis, pelvic abscess, or
postoperative pelvic cellulitis. Duration of therapy
averaged 5.4 days for treatment successes and ten days
for treatment failures. The overall treatment success rate
was 98% (43 of 44 patients) in the drug A treatment
group, compared with 92% (46 of 50 patients) in the
drug B control group (P=NS). Adjunct therapy for two
treatment successes in the drug A treatment group
included laparoscopy and surgical removal of a pelvic
abscess without change in antibiotics. Both drug A and
drug B were highly effective and generally well tolerated
for the treatment of salpingitis, pelvic abscess, and
post-operative pelvic cellulitis.
In a good summary, the study design is provided, the number and
initial condition of the patients are given, the treatment is described,
the results are tallied, and final conclusions are outlined. The summary
thus condenses the entire article into a paragraph or two.

3. True or False: A well-written summary or abstract
section provides the reader with information about
study design, results, and conclusions.
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The Introduction Section
Ideally, the introduction section should contain three things:
• A statement of the general problem area. (Which drug is being
tested? Which disease?)
• A short review of previous research.
• A statement of the purpose or objectives of the study.
There is no standard format to observe when writing the introduction.
The purpose, if explicitly stated, is often found in the last sentence
of the introduction section. If the purpose is not explicitly stated in the
summary or introduction, you can probably get a good idea of the
authors’ intent by scanning the rest of the article.

4. True or False: The purpose or objectives of a study
are usually found in the last sentence of the
Introduction section.
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The Materials and Methods Section
PROTOCOL OR STUDY DESIGN
The Materials and Methods section describes how the study was
carried out. The methods followed may also be referred to as the
protocol or study design. This section should contain enough details
so that another researcher can read the article and conduct
a similar study on another set of patients. The ability of other
researchers to reproduce the results of a particular study refers to the
reliability of that study. The validity of a study refers to the ability
of a study to prove what the investigators set out to prove.
Four questions should be answered in this section:
• Who were the patients (and how were they selected)?
• What were the treatments?
• How were results measured?
• How was bias controlled?
NOTE: In developing a protocol, the researchers usually consult
a statistician who can identify the appropriate statistical criteria
needed to support their hypothesis and produce a clinically
significant study. On some occasions, when the results of the study do
not support the original hypothesis, some researchers may attempt to
rearrange the data into subgroups to support a new hypothesis or
make other, unplanned analyses. Such unplanned analyses do not
carry the same weight as pre-planned analyses. Also, if unplanned
multiple comparisons are made additional statistical corrections will
have to be made.

5. Protocol, another name for __________ __________,
describes the patient population, the treatments, how
results were measured, and how bias was controlled.
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Patient Selection
An experienced reader of medical literature who is critically evaluating a new study will look for the following types of information in
the Materials and Methods section:
• How many patients were there?
• What conditions were selected for inclusion in the study?
• What conditions were excluded?
• Was the stage of their disease noted?
• For how long a period were the patients followed?
• What prior therapy did they receive?
• What concomitant therapy was allowed?
• What other data are given? (age, sex, race, etc.)
When comparing studies that appear initially to be similar, inconsistency
in the criteria for selecting patients can lead to gross discrepancies
in their results.
The study design is crucial to the reliability and validity of a study.
Every study should be conducted in accordance with a predetermined
protocol. Guidelines are set up for selection of patients, treatment,
how tests are to be done, and what kinds of analyses are to be used
in interpretation of results.

Treatments and Dosage Adjustment
The Materials and Methods section contains a description of what
drugs were given and in what dosage, how they were administered,
and how long they were given.
Baseline dosages of the agents being studied are established during
Phase I studies in healthy persons. At that time any of several conditions may be identified as requiring adjustments from the baseline
during later Phases. These include:
• age - prematurity, old age
• size - infants, children, adults and extreme variations from
normal weight
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• metabolism - state of the organ or organs where metabolism
or processing takes place
• other diseases, states or conditions - e.g., diabetes,
menopause, peptic ulcer
• concomitant medications - e.g., agents known to interact with
the agent being studied.
• side effects - severity, e.g., determining point at which agent
should be withdrawn.
Premature infants and very young children with developing
metabolic systems as well as the elderly with reduced tolerance
to exogenous substances should be considered in the protocol.
Adjustments based on differing responses because of age usually
involve decreases from the baseline dosage.
If children are included in the study, adjustments in dosage may be
made by body surface area, measured in square meters (m2) or by
body weight, measured in kilograms (kg).
Allowances should also be made in the event that a patient has or
develops a condition that inhibits or accelerates metabolism or
processing of the drug for eventual elimination. For example, an
agent that is metabolized primarily by the liver might accumulate
and reach toxic levels in a patient with hepatic insufficiency. Unless the
investigator took this eventuality into consideration when designing
the study, the toxicity might be ascribed to the agent being studied.
In a similar manner, other disease states or conditions might have an
adverse effect on the outcome of the study. Diabetes, for example, is
one condition that is frequently found in the precautions section of
direction circulars for agents cleared for use in patients. One reason
for its importance relates to the altered microcirculation in the kidneys
of diabetics; another is the delicate balance between hypo- and
hyperglycemia that may be upset by agents that involve glucose
metabolism.
Before a study is undertaken, the investigator needs to know how the
study agent interacts with other agents or with the protein-binding
of other agents so that he may be able to predict the responses of
patients in his study who may be taking both agents. Occasionally,
concomitant use of interacting agents is reason for exclusion of
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otherwise appropriate patients from the study. In most cases,
however, such use is covered in the protocol as a possible reason for
dosage adjustment.
Side effects vary considerably in number and degree from patient to
patient, and it is not uncommon for the dosage of a drug to be lowered
to reduce side effects in a patient who is having problems tolerating a
drug. In some studies, a specified method of dose reduction is defined
in the protocol; in others, the drug may be withdrawn, or the attending
physician may reduce the dosage at his discretion. In some cases, the
patient may adjust the dosage without consulting the physician; if there
are many of these cases in a particular study, the results may be invalidated by patient non-compliance.

Study Bias
Bias is any effect at any stage in a study tending to produce results
that depart systematically from the true values (bias does not include
simple “random” variation).
Before the results of a comparative study can be accepted, the reader
needs to know how the researchers attempted to control bias. Many
standard methods to reduce or eliminate bias are in common use,
including blind and double-blind experiments, placebos, and most
importantly, the use of randomization.
Bias can affect study results in two principal ways.
Patients being compared were different in some important way.
In studying the data after the trial is completed, researchers may
find some important prognostic factor that differs substantially
between the treatment groups. When this occurs, the study
groups are no longer comparable (this is especially common in
non-randomized studies).
There may be differences in the way the groups were handled
during the study, such as additional psychological support or
exercise therapy for one group and not others. This is true especially in “open-label” studies.
Bias can make a sample or result different from what it otherwise
would be. In “open” trials, which are common in the early stages of
drug development, bias is almost unavoidable. Selection of patients
may be unconsciously based on whether the patient is perceived as
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likely to tolerate the drug or in need of the drug rather than by random
allocation. Similarly, the physician or nurse may classify a very slight
response in a patient on active drug as “real”, while the same
response in a patient known to be on placebo might be classified as
“no response”.

6. ______________ is a statistical concept referring to
effects that produce results different from the true
values.
Minimizing Bias
Randomization
The most reliable way to control sources of bias is through
randomization. In a carefully controlled clinical trial, patients are
placed in a treatment or control group by some random method, such
as through the use of a table of random numbers. Because the selection of the groups is out of the investigator’s hands, there is a better
chance that the groups will be comparable. Randomization attempts
to ensure that extraneous factors that would effect the outcome of the
trial are evenly distributed in all treatment groups so that such factors
have no apparent effect.
Sometimes, a procedure known as stratified random assignment is
used. In stratified randomization, patients are first categorized into
groups or strata according to the seriousness of their disease, by age,
or by other conditions they have. Patients within each stratum are
then randomly assigned to treatments by the procedures already
described. This approach may be important if great differences are
expected in results among the various strata. Stratification should be
part of the trial design; if patients are categorized only when the
results of treatment are analyzed, questions may arise about the validity of the study.

Blinding
Another way to control bias is to make the trial blind or double-blind,
a method which is often used in conjunction with randomization.
In a double-blind trial, neither the patients nor the investigators know
which patients receive the active drug(s) and which receive placebo.
In a random-double-blind trial, random numbers are used to identify
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the bottles of medication (active drug or placebo) for each patient.
The contents of the medication bottles are known only to a third party
(such as a pharmacist) who has no contact with the patients. The
medical personnel who see the patients and dispense the medication
bottles should not know at any time whether the patient is receiving
active drug or placebo. (It is not always possible to conceal this information; for example, in a study comparing a beta-blocker to a placebo
or to another type of medication, the pulse rates are often so much
lower in the beta-blocker group that a physician or nurse can guess
which patients are receiving the beta-blocker.)
In single-blind trials, the patient is unaware of the identity of the
medication, but the medical personnel know. This may produce
bias through their attitudes or expectations.

7. In a single-blind study the __________ does not know
whether the medication is drug or placebo; in a doubleblind study both the patient and the ______________
do not know whether the medication is drug or placebo.
Sample Size and Power
Power is the ability of a study to detect a statistically significant
difference in some endpoint between the treatment groups. The
greater the number of endpoints or subjects, depending on the type of
endpoint in each group, e.g., MI, death, etc., the greater the ‘power’
of the study to detect such differences. As the number of subjects
increases in the treatment groups, the number of ‘endpoints’ (e.g.,
MI, death) should also increase. Therefore, the power of a study to
detect significant differences increases as the number of subjects and
the duration of the study (and consequently endpoints) increases.
To demonstrate the interplay between power and sample size,
consider that drug X reduced mortality in two studies. In study #1,
2 of 4 patients in the control group died (50%) vs. 1 of 4 (25%) in the
treatment group. In study #2, 200 of 400 patients died in the control
group vs 100 of 400 in the treatment group. Obviously, the results
of study #1 are not statistically significant because of the small
numbers of patients and “endpoints” (deaths in this case), whereas
the results of study #2 are highly significant because of the greater
numbers of both patients and endpoints (deaths). Thus, study #2
16

had far greater “power” to detect a statistically significant difference
than did study #1.
The following example demonstrates a study with sufficient sample
size and power to have total mortality as the primary endpoint.
During the double-blind study period 438 patients died,
256 (12%) in the placebo group and 182 (8%) in the treatment group; the relative risk was 0.70 (95% CI 0.58-0.85,
p =0.0003) with active treatment. The Kaplan-Meier 6-year
(70 months) probability of survival was 87.7% in the
placebo group and 91.3% in the treatment group.
Adjustment for the baseline covariates made no difference
to the results for survival or the other endpoints. There
were 189 coronary deaths in the placebo group (74% of all
deaths in this group), compared with 111 in the treatment
group. The relative risk of coronary death was 0.58 (95%
CI 0.46-0.73) with active treatment. This 42% reduction in
the risk of coronary death accounts for the improvement in
survival. There was no statistically significant difference
between the two groups in the number of deaths from
non-cardiovascular causes. There were similar numbers
of violent deaths (suicide plus trauma) in the two groups,
7 versus 6. Of the fatal cancers, 12/35 in the placebo group
and 9/33 in the treatment group arose in the gastrointestinal system. There were similar numbers of
cerebrovascular deaths in the two groups, and the
difference (6 vs 11) in deaths from other cardiovascular
diseases is not significant.

8. True or False: Power refers to the ability of a study to
detect differences in the occurrence of a given endpoint, such as myocardial infarction or death in the
treatment group. The larger the sample size, the
greater the power of a study.
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DATA ISSUES
Per Protocol vs. All Patients Analysis
When final data are being compiled for a clinical study, the
researcher must decide whether to include only that data which
is from subjects who conformed to the protocol, i.e. perform a
per protocol analysis, or include data from all subjects, i.e., an
all patients or intention-to-treat analysis.
Not all patients who are enrolled in a study necessarily complete the
study. Serious adverse events may require discontinuation, or the
patient may withdraw for personal reasons (e.g. moving away from
a monitoring site). Even if a patient remains in the study for the
duration, a deviation from the study design or “protocol violation”
may be discovered which could invalidate data from a particular
subject. Protocol violations can occur for many reasons: for example, a
patient may be non-compliant, or perhaps it may be discovered, after
the study begins, that an individual meets one of the exclusion
criteria. Sometimes researcher error, for example, accidental
“unblinding” of the treatment, can result in protocol violation.
Because sample size determines statistical significance of data,
eliminating subjects from the final data analysis can have a great
effect on whether or not the objectives of the study will be met. For
example, if one were to discount three subjects in a study of 1,000
patients, it would not have nearly the same statistical effect as discounting three subjects in a study of 50 patients. Similarly, if one were
to include data from those three subjects in each case, depending on
the nature of the protocol violation, or at what point study withdrawal
occurred, etc., the relative impact of those data would differ based on
the sample size. Discounting subjects could also introduce bias into
the analysis.
When protocols are developed and studies are designed, researchers
depend on protocol compliance from all participants, both patients
and investigators alike. If data from a subject or subjects is not
included in the final analysis, it is important that the investigator state
the reason(s) why. Failure to do so might compromise the credibility
of the study.

18

9. True or False: Per Protocol analysis involves analyzing
data from all patients entered into a study protocol.
Sensitivity and Specificity
In some studies, it is very important to be able to accurately detect
the presence or absence of a certain disease. Sensitivity and
specificity of a certain test are the criteria by which the accuracy of a
test is measured.
Sensitivity is the ability of a test to detect the presence of given
disease. The more ‘sensitive’ the test, the greater its ability to detect
all of those who have that disease. A highly sensitive test will often be
falsely positive in people who do not have that disease.
Specificity is the ability of a test to correctly label as ‘negative’ those
who do not have the disease being screened for.
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The Results Section
The Results section of a research article on a drug study typically
presents the efficacy and safety data. To a layperson, the results
section of a medical research article may be intimidating and
perplexing. This section often contains statistics, tables and graphs
with little explanation for those not familiar with the field. A short
review of statistical concepts and reading tables and graphs is
presented below.

Basic Statistical Concepts for Evaluating Results
Medical studies are conducted on samples or small groups selected
to be representatives of a population. If a sample is truly representative
of a population, then results from that study should be similar to
results of such a study in the entire population. Also, the results would
have a high probability of being reasonable and repeatable.
Data are often analyzed for:
• summary information, for example, to find the mean value of
a measurement, and to determine whether the data follow a
normal distribution
• variability of data around a central value using the range,
standard deviation, and variance
• statistical significance, when the data from two populations
can be compared, for example, a treatment group and a
control group

Summarizing Groups of Values & Normal Distribution
One of the first steps in organizing data is to determine whether there
is one number which can be used to summarize a group of values.
The mean, median, and mode are used as summary statistics,
i.e., they are used in an attempt to summarize a group of values.
These represent a “typical” value among a set of values. Which of
these, i.e., mean, median or mode, is the most appropriate summary
of a group of values depends on whether the values are skewed in
some way.
The mean is the average of the set of values, that is, the sum of
the values divided by the number of values. This is a good summary
statistic when the group values are “normally” distributed.
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The median is the middle value of the set; it splits the set so that half
the values in the set are greater than the median, and half the values
are less than the median. It may not have a value similar to the
mean, particularly if there are a few very high or very low values
that skew the mean. Calculating both the mean and the median can
point out this kind of skew very quickly.
The median is a very useful summary statistic when the distribution
of values within a group is skewed. For example, if we were to
describe the “average” family income, the median would be more
useful since the mean would be affected by the few families having
very high incomes.
The mode is the most frequently occurring value in a set. It is not
often discussed as a value, but comes from a frequency table.
The mode shows on a graph as a peak. If the data cluster is such that
there are two peaks, then the data are bimodal. In a distribution which
is VERY skewed, the mode may be the best single number to
summarize the “average” value for the whole group of values.
In the ideal case, the sample will be normally distributed that is, the
majority of the sample will fall in the middle and taper off on both
extremes. A normal distribution is represented by a bell-shaped curve
that matches the bell-shaped curve of the population.

Example of Normal Distribution or Bell Curve

a
b
The shaded area represents the majority of the population
which falls in the normal range.

10. True or False: Calculations of mean, median, and
mode are ways that data can be summarized to
represent a group of values.
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TREATMENT EFFECT
Evidence about the impact of a drug’s treatment effect can be
expressed as absolute risk reduction, relative risk, relative risk reduction,
and number needed to treat.” (Note, the treatment group = Y and the
control group = X).
• Absolute risk reduction (ARR) is the absolute difference
between the event rate in the treated group and the event
rate in the control group. For example, if the event rates were
20% in the treatment group (Y) and 25% in the control group
(X), the absolute risk reduction would be 5%.
• Relative risk (RR) or risk ratio is defined as the ratio of the incidence of some event in an “exposed” group (e.g., a group taking a drug) divided by the incidence of that event in a “nonexposed” (e.g., placebo) group. For example, if the event
rates were 20% in the treatment group (Y) and 25% in the
control group (X), the relative risk (also referred to as risk ratio)
would be 0.20/0.25 = 0.80.
• Relative risk reduction (RRR) is the relative difference between
the event rate in the treatment group (Y) and the event rate in
the control group (X). More simply stated, RRR describes the
percent reduction of adverse events if treatment is used,
relative to the rate of adverse events in the control group. For
example, if the event rates were 20% in the treatment group
(Y) and 25% in the control group (X), the relative risk or risk
ratio would be 0.20/0.25 = 0.80, and the relative risk reduction
would be 100 x (1 - 0.80) = 20%. An RRR of 20% means that the
new treatment reduced the risk of the adverse event by 20%
relative to that occurring in the control group. In general, the
greater the RRR, the more effective the therapy. You may see
these results displayed like the figure shown on next page.
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• Number needed to treat (NNT) is also a useful measure of the
clinical impact of a drug and indicates the number of people
who must be treated with the drug over a period of time in
order to prevent one event. NNT provides healthcare professionals with more clinically relevant data to determine
whether the treatment benefits are worth the risk. NNT is the
reciprocal of the ARR and can be calculated as follows:
NNT = 1/absolute risk reduction
For example: if the ARR = 0.05 or 5% then the NNT = 1/.05 = 20. For
every 20 patients treated with the drug being evaluated, one event is
prevented, such as a heart attack.
Table 1. Summary of Measures of Effects of Therapy
Absolute Risk Reduction
X-Y

0.25-0.20 = .05 or 5%

Relative Risk
Y/X

0.20/0.25 = 0.8 or 80%

Relative Risk Reduction
[(X-Y)/X] x 100%

[(0.25-0.20)/0.25] x 100 = 20%

Numbers Needed to Treat
1/ARR

1/.05 = 20
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To apply all of these statistical concepts, let’s take a look at the results
of the 4S Study:

HOW TO INTERPRET THE RESULTS OF 4S
The results of 4S are expressed in terms of the ‘relative risk’ of death
and various other endpoints. As a reminder, relative risk is simply
a way of comparing the risk of some event in one group to the risk
of that same event in another group, and is expressed as a ratio
of the risk of the event occurring in one group as compared to a
reference group.
In 4S, the relative risk of coronary death in the simvastatin
group was 0.58 compared to the placebo group. That is,
the ratio of the coronary death rate in the simvastatin
group compared to the placebo group was 0.58. This
means that the risk of coronary death was 42% less in the
simvastatin group than in the placebo group. That 42%
was derived as follows: assuming (as noted above) that
the risk of coronary death is 1.0 in the placebo group, the
risk of coronary death in the study was found to be 0.58 in
the simvastatin group. Therefore, the risk reduction of
coronary death in the simvastatin group is 1.0 (the risk in
the placebo group) - 0.58 (the risk in the simvastatin
group) = 0.42. Thus, a relative risk of 0.58 means that
persons in the simvastatin group were 42% less likely to
experience coronary death than those in the placebo
group over the period of the study. Note, in the medical
literature ‘risk reduction’ and ‘percent reduction’ are used
interchangeably.
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Can these numbers be calculated directly from just knowing
the numbers of persons experiencing a particular event in
each group, such as death due to cardiac event?
No, and here is why.
As you recall, there were 111 coronary deaths in the simvastatin
group vs. 189 in the placebo group, with the direct calculation of the
coronary death rate in each group shown below:
Simvastatin Group
n=2221

Placebo Group
n=2223

111/2221 = 5.00%

189/2223 = 8.50%

• The difference in the directly calculated coronary death rates
between the two groups is 41.2% [(8.50 - 5.00) / 8.50], not 42%
as quoted above! Why?
• This difference 41.2% vs. 42%, arises because all of the ‘risk
reductions’ reported in 4S were calculated using a very
sophisticated statistical technique called Cox regression
analysis. Cox regression analysis takes into account both
when the deaths occurred as well as the total length of
follow-up for all subjects. Many other methods of analysis
usually just assume that a death (or other endpoint) occurred
at the midpoint between two points in time when the subjects
were studied. Therefore, Cox regression analysis produces
more accurate estimates of the differences between the
simvastatin and placebo groups than would a direct calculation
of event rates between the two groups, as shown above.
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Again, Cox regression analysis is a statistical technique that
accounts for the time of the event in order to get more valid measures
of the risk ratio and relative risk reduction. Unfortunately, the
calculation is complex, and can’t be reproduced from the summary
data typically reported in a journal article. It’s for this reason that the
relative risk reductions reported in studies using this technique differ
somewhat from the simple calculations described above.
The Kaplan-Meier curves are estimates of the event rates in the treatment groups as functions of time. For any point in time represented
on the x-axis, the y-axis gives the cumulative percentage of patients
who have had a clinical event prior to that time.

Composite Endpoint
Control Group
Treatment Group

y-axis
Percentage with Endpoint

0.35
0.30
0.25
0.20

19% risk reduction
(p=0.024)

0.15
0.10

22% risk reduction
(p=0.029)

0.05
0

30

60

90

Study Day
x-axis
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120

150

180

Confidence Intervals
Confidence intervals (CI) tell us the “neighborhood” within which the
true effect is likely to occur. Most often, the 95% confidence interval
(CI) is provided. Basically, this range implies the true treatment effect
of a drug, or RRR, has a 95% probability of lying within this range.
Generally, the larger the sample size, the narrower the CI, since
we have more confidence in our estimate of the true effect of the
treatment.

Ratio (95% CI)
If the CI does not overlap
1.0, the result is significant
(p <0.5).

If the CI overlaps 1.0, the
results are consistent with
the null hypothosis
(equivalent to p >0.5).

Endpoint
MI
Generally, the further left
you are of the line (or 1.0),
the greater the treatment
effect.

Stroke
Death
Q-wave MI
This box
represents
the risk ratio.

0

0.5

Treatment Group
better

1.0

1.5

2.0

Control Group
better

27

Variability of Data Around a Central Value and Standard
Deviation
Once the pattern of clustering is determined, the variability of the data
from the central value is examined using the range, the standard
deviation, and the variance.
The range is a statement of the highest and lowest values of the set,
and gives a quick analysis of how representative that mean or
median is. For example, for a group for which the mean age is 50
years, if the range is 45-55 years, the group is all middle-aged, but if the
range is 20-85 years, one cannot assume that the group is mostly
middle-aged, or that a middle-aged group would be well-represented
by the study group, even though the mean would tend to suggest that
this might be the case.
The standard deviation is a specialized form of averaging the differences between each value and the mean. A small standard deviation
indicates that the values are clustered fairly closely; a large standard
deviation indicates that the values are widely scattered. Thus, standard deviation gives an impression of how much variability one might
reasonably expect in a value.
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Sometimes standard deviation results are illustrated visually. For
example, in the figure below the standard deviations for mean change
in total symptom score in men with benign prostatic hyperplasia are
shown with “vertical bars” at three points during the course of
therapy. In some cases these “vertical bars” may represent standard
error and not standard deviation. Standard error is a measure of the
precision with which the population mean is estimated.

Standard Deviation

Change in Total Symptom
Score from Base Line

0

1

2

3

4
0

1

2

3

4

5

6

7

8

9

10

11

12

Month

The variance is the average of the squared deviations between the
values and the means, and provides the same information as the
standard deviation.

11. The standard deviation refers to the variability of a
measurement for a given population. A (large, small)
standard deviation indicates that values are clustered
fairly closely.
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t-Test, P Values, and Statistical Significance
The t-test is often used to determine whether the difference between
means for two (or more), normally-distributed populations, such as
the active-drug group and placebo-group, is significant. The t-test
is (as are all statistical tests) an attempt to determine whether the
difference or an even greater difference between two groups could
have occurred due to chance alone. The “P-Value” which the t-test (or
other statistical test) produces, is a calculation of the probability that
such differences could have occurred due to chance alone. When “P”
is less than 0.05, this means that there is less than a 5% chance that
the differences observed between the study groups occurred due to
chance alone. Therefore, we conclude that something other than
chance (presumably the drug) may have caused the observed
differences between groups.
T-tests are described as being one-tailed or two-tailed. One-tailed tests
apply only to a change in one direction, while two-tailed tests can
validate changes in either direction. Because it must be decided
before the study is conducted whether the analysis will be one-tailed
or two-tailed, the two-tailed analysis is commonly used so that
changes in either direction can be tested for statistical significance.

12. True or False: The t-test, which produces a P value,
is used to compare the difference between means for
two or more populations, such as a treatment group
and a placebo group.
Chance events can greatly affect the outcomes of research. The
concept of statistical significance deals with the interpretation of the
effects of chance on the results of a study. Statistical significance
should not be confused with other uses of the word “significant”; an
author referring to a “significant breakthrough” is probably not
discussing statistical significance at that time.

30

A significance level of 0.05 is most commonly used in clinical studies
to denote “statistical significance.” However, it is important to understand that there is nothing “magical” about the 0.05 level for the
P value. Again, when P=0.05, there is still a 5% chance that such
differences could have arisen due to chance alone. Also, a researcher
may decide that his/her results are “significant” if P=0.10 or some
other number. The level selected for the P value will be determined by
how sure the researcher wants to be that the differences observed in an
experiment are unlikely to have occurred by chance alone.

13. What does P < 0.05 mean?
Clinical Significance
Clinical significance implies that the effects of treatment are large
enough to have practical and useful implications. For example,
assume that a study finds that a new agent produces a statistically
significant increase in the median life-span of patients when compared
to the traditional agent, but that this increase amounts to only one
week. If the traditional agent is less expensive to administer and results
in fewer side effects, it is unlikely that such a difference would be large
enough to justify switching agents. Ideally, research results should
show both statistical significance and clinical significance.
It is also important to understand that the reader can determine how
much of a change is needed to be considered clinically significant,
e.g., how much of a blood pressure change is needed for that change
to be called “clinically significant.” The reader determines the level of
change needed for clinical significance using his/her own clinical
experience, i.e., statistics are NOT used to determine the magnitude
of change needed for “clinical significance”.

14. True or False: Statistically significant and clinically
significant are interchangeable terms.

31

Other Statistical Tests (For reference only)
Sign test
The sign test analyzes data in order to determine whether there is any
change (positive or negative), in the variable of interest from time A
to time B. The sign test does not take into account the magnitude
of change, only whether there is a positive or negative change in a
particular variable.
For example, if one were to study the effects of an antihypertensive
agent on blood pressure at the time of dosing and 15 minutes,
30 minutes, 60 minutes and 90 minutes post-dose, one might apply
the sign test to determine whether the blood pressure had increased
or decreased at each time point.

Signed rank test
The signed rank test is similar to the sign test, but in addition to
determining whether there is any change (positive or negative) in the
variable, it takes into account the magnitude of the change in the
variable of interest from time A to time B.
Using the above example, the signed rank test could be applied to
measure by how much the blood pressure had increased or
decreased at each time point.

F-test (Analysis of Variance, ANOVA)
The F-test is a ratio of variances, used when comparing several
groups which cannot be compared with the t-test. Because it
compares between-group differences with within-group differences, a
value very close to 1.0 indicates that there is no real difference
between groups, since the same magnitude of difference is seen
within the groups. Like the t-test, this test also requires normallydistributed groups and cannot be applied when group selection has
produced a badly skewed sample.

Chi Square Test (χ2)
References to the chi-square are frequently made in the medical
literature because this is the test that can be used when the sample is
not normally distributed. The chi-square test is a test of distribution; it
separates the results into categories and then compares the
categories. It does not require a normally-distributed sample
because the mean for the sample is not calculated or taken into
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consideration at any time. This test is also good for taking a quick look
at raw data to see if any pattern appears to be present. It is frequently
used to analyze data from “2x2” tables, i.e., tables with two columns
and two rows. This test is not considered as powerful as either the
t-test or the F-test, so if the sample is normally-distributed, the
chi-square test is not usually used.

Regression
Regression is a method of finding a relationship among data points
by plotting the points on a graph, drawing a line which seems to fit
them best, and using the equation for that line as the model for the
problem’s solution. Regression is useful for predicting values that fall
outside the area studied, provided the right kind of line is chosen.
Linear relationships provide fairly good predictions, but if the regression line is curved, predictions will be best when close to the area
studied.

(a)

(b)

(In studies where there are large numbers of points, the regression line
may be calculated by computer rather than be plotting all the points.
The result is the same, an equation used to predict the probable location of
other points.)

Specialized Types of Analyses
Subgroup Analysis
Subgroup analysis is the examination of certain subsets of a study
population. While sometimes very helpful, subgroup analysis can
also be misleading.
When patients are grouped for sub-analysis, it is important to ensure
that their similarity, upon which the sub-analysis is based, is a
characteristic which was present before randomization, for example,
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age, sex, baseline ejection fraction of <30% before initiation of therapy
with an ACE-inhibitor, etc. Potentially misleading data may arise
when the patients are grouped according to a variable which was
determined after randomization and could possibly be affected by the
treatment being studied. An example of an improper subgroup analysis would be evaluation of the effects of lovastatin on atherosclerotic
progression in patients whose degree of arterial stenosis was first
determined after initiation of study drug therapy.
Very large-scale, well designed, randomized trials usually have a
sample size with enough power (or ability to ensure a high probability)
to discover clinically important differences among patient groups;
however, smaller trials which are not randomized would not be likely
candidates for subgroup analysis. It is usually best for the investigator to identify, in advance, the criteria for any subgroup analysis that
might be performed upon completion of the main study. Consistency
of the data subgroup analysis with data from other studies is important, as is the suggestion of a difference coming from patients within
a particular study and not from patients in different studies.

Meta-Analysis
A meta-analysis combines and analyzes data from existing (and
usually published) clinical studies. The purpose of most meta-analyses
is to either evaluate the therapeutic effectiveness of a particular drug
or procedure, or to develop plans for new studies which might be
performed on a particular topic. Before performing a meta-analysis,
the researcher must decide the means by which data will be collected
(computer or manual search, help of a specialist in medical information), the inclusion criteria for the analysis, i.e., study sample size,
study design (e.g. only randomized trials), patient population, etc. If a
researcher wanted to do a meta-analysis on the safety of a particular
drug, one of the inclusion criteria would be studies which specifically
reported adverse clinical and laboratory effects. The compilation
and analysis of the combined data must be performed with the same
care as one would take when performing an original study, as
potential problems such as bias can taint the conclusion. As with an
original research study, numerous statistical tests may be applied to
a meta-analysis to test its results.
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Reading Tables
In many cases, much of the information in the Results section of a
research article is presented in the form of tables. Tables have the
advantage of providing a large amount of information in a small
space. While it is easy to think of the data, or body, as being the
“meat” of the table, careful reading of the information in the various
labels (title, columns, rows, and notes) is very important to understanding what is being conveyed by the table. (It should be noted that
in some cases, this is not obvious, and a quick glance at the table may
leave one with a mistaken impression of its contents.)

Reading Graphs
Graphs are another efficient means for communicating pertinent
information from a study. They may describe the distribution of data
collected in an experiment, illustrate the changes in a measurement
across time, and portray differences or relationships existing between
treatment groups, which might otherwise be difficult to communicate
effectively. Different kinds of graphs are used to display different
kinds of information. Some data are displayed to best advantage in
bar graphs; other data lend themselves to scattergrams or line graphs.
Examples of different types of graphs follow.

Bar Graph

Scattergram

Line Graph
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As with a table,
• Title or caption
• Labels for x-axis, y-axis
• Legend
are important in identifying the information conveyed by the curve.
Generally, the title or captions of a graph will tell what the variables
are and the relationship represented in the graph.
Most graphs consist of two perpendicular axes, each one representing
the values of a different variable. The vertical axis (the ordinate, or
y-axis) is used most frequently to represent the variable that the
researcher is interested in observing (results), while the horizontal
axis (the abscissa, or x-axis) generally represents the variable that is
being controlled by the researcher, or else may represent a variable
such as the passage of time. The units of measurement associated
with each variable should be included on the axes.
The legend explains the labeling of points, or curves, on the graph; it
may appear as a small box in an open space on the graph, or it may
be included in the caption.

Clinical Efficacy
Efficacy of a treatment regimen is assessed statistically to determine
whether the results are likely or unlikely to be due to chance alone. If
the study presents clinically significant findings and the patient population is small, it may be repeated by other investigators to determine
its validity. If it is a large, multicenter study, there may not be the
resources available to repeat it. Nevertheless, if the study was
well-researched, results from the study should be similar to results of
such a study in the entire population.

Clinical Safety
Often, the end of the Results section includes information about the
side effects experienced by the subjects. Depending on the purpose
of the research, the side effects may be described in great detail or
provided as a casual list. They are commonly classified by the body
system affected, such as cardiac, gastrointestinal, hepatic, etc., and
are measured as the total number of side effects/adverse experiences,
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and/or the number or percentage of patients with a particular adverse
event. The length of time the patient(s) took the drug before the onset
of the adverse event, the severity, and whether the investigator
assessed the adverse event as not drug related or as possibly, probably or definitely drug related are also described. The researchers
usually note whether an adverse event required withdrawal from the
study, dosage adjustment, or whether the event resolved over time
(either spontaneously or due to withdrawal).
Adverse events classified as “serious” are usually those requiring
hospitalization or prolonged hospitalization; those which are
immediately life-threatening, cause either permanent substantial
disability, cancer, congenital anomaly, or death; or those which are the
result of an overdose.
Although the descriptions of side effects vary greatly from article
to article, the kind of information typically covered includes: total
number of side effects, the number (or percentage) of patients in
whom they occurred, the length of time the patients took the drug
before adverse reactions occurred, and the type and severity of side
effects. With a new drug, the discussion of side effects may be a
fairly general listing because experience has not been sufficient to
indicate which side effects may be common problems. With a more
established drug, the researchers may carefully look for and comment
on side effects which have been frequently noted in previous studies.

15. Efficacy data typically appears in the ____________
section of an article. Safety data typically appears at
the end of the ____________ section of a research
article.
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The Discussion Section
There are six kinds of information to look for in the Discussion section,
although they will not necessarily all appear in a given article.
• A summary of the entire study, with the major purposes,
methods, and results briefly retold.
• Suggestions for future investigation, such as which avenues
the authors feel are promising, and what is still unknown or
unclear about this line of research/treatment.
• Comparisons of this study to other studies, whether it
confirmed or differed with the results of other studies.
• Limitations of the present study, which make it possible to
generalize the conclusions only to certain groups or
conditions.
• Unplanned findings, which cannot be confirmed by this
study but which appear to be worthy of follow-up in other
studies.
• The bottom line, or the authors’ interpretation of the results.
(Occasionally, authors interpret results to mean more than
they do; other researchers may judge for themselves
whether the conclusions are warranted.)
All six points may not appear in any one discussion section, and a
single sentence can summarize, compare, and give the bottom line.

16. True or False: The discussion section of an article
may contain a summary of the study and the main
conclusions, but would not include the author’s
interpretation of the study.
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Summary
• The Citation of a research article should be examined
critically for information about the authors, title, and journal.
• A research article typically has 5 sections (Summary or
Abstract, Introduction, Materials and Methods, Results,
Discussion).
• The Summary or Abstract should be read first; a well-written
summary will include the study design, number of patients,
disease being treated, treatment, results, and conclusion.
• The Introduction often describes the problem, that is, why the
researchers conducted the study. The last sentence of the
introduction often contains the study objective.
• The Materials and Methods section contains the protocol or
study design. A protocol identifies the patient population, the
treatment, how results were measured, and how bias was
controlled. Bias can be minimized by procedures such as
randomization and double-blind distribution of medication.
The larger the patient population, the less chance for bias.
An especially large patient population is necessary in some
studies that have events such as death or myocardial infarction
as endpoints. A study with a large number of patients generally has high statistical power. Protocol also involves issues of
data analysis, including whether to use a per protocol
approach (patients conforming to protocol) or all patients or
intention to treat approach (all patients entered into the study).
• The Results section typically describes the efficacy and safety
of the treatment. Statistical analysis of the collected data
often includes a summary of values, e.g , the mean; the distribution of values, e.g., normal distribution; and the variability
of values, e.g., the standard deviation, with a smaller standard
deviation indicating less variability around a central value.
The difference between two study populations, e.g., drugtreated and placebo-treated, is often analyzed using the t-test
or other statistical test to derive P values and determine
statistical significance. A P value of 0.05 is often chosen as a
cutoff to determine significance. A P value of less than 0.05 is
interpreted as, “The likelihood is less than 5% that the difference in results could have occurred by chance alone.”
A study may show statistical significance, but not have clinical
significance, if the data don’t have practical implications.
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• The Discussion may include a summary of the study, comparisons to other studies, the author’s interpretation of the
findings, and the conclusion. The conclusion often appears as
the last sentence of the Discussion section.
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Review Questions
1.

True or False: The editorial review process is basically the same
for all articles published in medical journals, regardless of the
journal.

2.

Typically, a research article has 5 sections. Please name them.

3.

True or False: A well-written summary or abstract section
provides the reader with information about study design, results,
and conclusions.

4.

True or False: The purpose or objectives of a study are usually
found in the last sentence of the Introduction section.

5.

Protocol, another name for __________ __________ , describes the
patient population, the treatments, how results were
measured, and how bias was controlled.

6.

__________ is a statistical concept referring to effects that
produce results different from the true values.

7.

In a single-blind study the __________ does not know whether the
medication is drug or placebo; in a double-blind study both the
patient and the _____________ do not know whether the medication is drug or placebo

8.

True or False: Power refers to the ability of a study to detect
differences in the occurrence of a given endpoint, such as
myocardial infarction or death in the treatment group. The
larger the sample size, the greater the power of a study.

9.

True or False: Per Protocol analysis involves analyzing data from
all patients entered into a study protocol.

10. True or False: Calculations of mean, median, and mode are ways
that data can be summarized to represent a group of
values.
11. The standard deviation refers to the variability of a measurement
for a given population. A (large, small) standard deviation
indicates that values are clustered fairly closely.
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12. True or False: The t-test, which produces a P value, is used to
compare the difference between means for two or more
populations, such as a treatment group and a placebo group.
13. What does P < 0.05 mean?
14. True or False: Statistically significant and clinically significant are
interchangeable terms.
15. Efficacy data typically appears in the __________ section of
an article. Safety data typically appears at the end of the
__________ section of a research article.
16. True or False: The discussion section of an article may contain a
summary of the study and the main conclusions, but would not
include the author’s interpretation of the study.
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Answers to Review Questions
1.

True or False: The editorial review process is basically the same
for all articles published in medical journals, regardless of the
journal. (False)

2.

Typically, a research article has 5 sections. Please name them.
(Summary or abstract, Introduction, Materials and Methods,
Results, Discussion)

3.

True or False: A well-written summary or abstract section
provides the reader with information about study design, results,
and conclusions. (True)

4.

True or False: The purpose or objectives of a study are usually
found in the last sentence of the Introduction section. (True)

5.

Protocol, another name for __________ __________ , describes the
patient population, the treatments, how results were
measured, and how bias was controlled. (study design)

6.

__________ is a statistical concept referring to effects that
produce results different from the true values. (Bias)

7.

In a single-blind study the __________ does not know whether the
medication is drug or placebo; in a double-blind study both the
patient and the _____________ do not know whether the medication is drug or placebo (patient) (physician)

8.

True or False: Power refers to the ability of a study to detect
differences in the occurrence of a given endpoint, such as
myocardial infarction or death in the treatment group. The
larger the sample size, the greater the power of a study. (True)

9.

True or False: Per Protocol analysis involves analyzing data from
all patients entered into a study protocol. (False)

10. True or False: Calculations of mean, median, and mode are ways
that data can be summarized to represent a group of
values. (True)
11. The standard deviation refers to the variability of a measurement
for a given population. A (large, small) standard deviation
indicates that values are clustered fairly closely. (small)
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12. True or False: The t-test, which produces a P value, is used to
compare the difference between means for two or more
populations, such as a treatment group and a placebo group.
(True)
13. What does P < 0.05 mean? (The likelihood is less than 5% that
the difference in results could have occurred by chance alone.)
14. True or False: Statistically significant and clinically significant are
interchangeable terms. (False)
15. Efficacy data typically appears in the __________ section of
an article. Safety data typically appears at the end of the
__________ section of a research article. (results) (results)
16. True or False: The discussion section of an article may contain a
summary of the study and the main conclusions, but would not
include the author’s interpretation of the study. (False)
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Glossary of Statistical Terms*

*Glossary of Statistical Terms from American Medical Association (AMA) "Manual of Style", 9th Edition
©1998; pages 531–579 are reproduced in their entirety and with permission from the AMA.
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