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ow many times have you

heard on TV or read in the

newspaper that “a recent

study found..” or “new re-

search shows...”? Do you
blindly accept what's reported by the media as
the gospel truth? If so, you shouldn't.

Case in point: A front-page article in The
New York Times was titled “Study Cautions
Runners to Limit Intake of Water™* Much of
the article was based on a study that looked at
488 runners who provided blood samples and
completed a questionnaire after finishing the
Boston Marathon.’ The researchers found that
62 of the 488 runners had hyponatremia, a con-
dition that’s characterized by a low concentra-
tion of sodium in the blood.

The primary risk factor for hyponatremia
is thought to be an excessive intake of fluids
(which is why hyponatremia is sometimes re-
ferred to as water intoxication). This dilutes
the level of sodium in the blood, creating an
electrolyte imbalance that impairs neural and
muscular function. Most importantly, hypona-
tremia can be life-threatening.

The take-home message of the newspaper
article was that people should limit their con-
sumption of water when exercising. However,
many individuals were likely frightened into the
extreme, thinking that they should refrain from
drinking fluids altogether.

According to the study, 168 of the 488 run-
ners—more than one-third of them—drank so
much fluid that they actually gained weight dur-
ing the marathon. One individual was 9 pounds
heavier at the end of the race. Do you know how
much fluid someone would have to drink to gain
even 1 pound after running for several hours,
let alone 9 pounds? The short answer is “a lot”
To gain 9 pounds, an individual would have to
drink about a gallon of fluid or more and that's
in addition to replacing the weight that was lost
from running for a few hours. What put those
runners at risk for hyponatremia wasn't
drinking fluids; it was drinking excessive
amounts of fluids.

To make a long story short, it's a good idea
for you to be skeptical whenever you hear or

read a media report of a study thats related
to health and fitness. In this two-part article,
we will explore the best guidelines for evaluat-
ing research and point out important questions
you should be asking prior to accepting
research as legitimate.

TERMINOLOGY

Before discussing guidelines for evaluating
research, it's important to understand some
terminology that you'll likely encounter on a
regular basis. Here are a few terms with which
you should be familiar:

An abstract is a brief summary. It appears at
the beginning of a study and may be about 200
to 250 words or less.

The experimental group consists of the
subjects who receive a treatment or an inter-
vention. Some studies have two or more experi-
mental groups that receive different treatments.

The control group consists of the subjects
who receive no treatment or intervention. This
group is used as a point of comparison to see if
any change by the experimental group was due
to the treatment.

A placebo is a substance that contains no ac-
tive ingredients. Often, it's a sugar pill and will
be similar in appearance, taste and smell to the
product that’s being studied so that the subjects
can't distinguish between the product and the
placebo. Besides a pill, a placebo can also be
a device or an item. For example, a study
could compare the effects of a performance-
enhancing bracelet to a fake (or “sham”) that
looks the same as the experimental bracelet.

A variable is something that can be changed.
There are two types of variables: independent
and dependent. Independent variables are the
presumed cause and are controlled by the re-
searchers. In a study of strength training, in-
dependent variables can be sets, repetitions,
equipment or frequency of training. Dependent
variables are the presumed effect and are mea-
sured by the researchers. In a study of strength
training, dependent variables might be mus-
cular size, muscular strength and percentage
of body fat. To isolate the true cause of one or
more effects, the researchers should manipulate
only one independent variable and keep the
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“THERE ARE MANY DIFFERENT TYPES OF
STUDIES. BEING ABLE TO DISTINGUISH
BETWEEN THEM WILL HELP YOU TO

UNDERSTAND RESEARCH AND EVALUATE IT.”

=

others the same. So a study that examines the effects of
repetitions on muscular size and strength should assign
different repetition schemes to the experimental groups
without changing the number of sets, the type of equip-
ment or any other independent variable.

Correlation refers to the association between
two variables. A high correlation means that there’s

* a strong association. However, correlation doesn't

imply causation.

The term significant appears regularly in studies (or
a derivative of the word such as significantly). In nor-
mal dialogue, significant means important; in statistical
dialogue, it means probably true. Its used to describe
the amount of change that's made by a group as well as
the difference between two or more groups. When the
amount of change is said to be significant, it implies that
it’s probably true that the amount of change was the re-
sult of the treatment rather than pure chance. When
the difference between groups is said to be significant, it
means that it's probably true that the difference was the
result of the treatment rather than pure chance.

A p-value is the probability of obtaining a result
and is the metric that researchers employ to determine
whether the amount of change that's made by a group,
or the difference between groups, is considered to be
significant. Studies typically use a probability of 5%,
which is a p-value of 0.05. When p < 0.05, it means
that there’s less than a 5% probability (5 of 100) that the
amount of change or the difference was pure chance.
Or, stated otherwise, it means that there’s more than a
95% probability (95 of 100) that the amount of change
or the difference was the result of the treatment.

Bias is any action that distorts the true findings. It's
not unusual for a study to contain some degree of bias.

The bias could be intentional or unintentional and can
occur before, during or after the study. It manifests itself
in many ways, including how the study is designed,
how the data are interpreted and how the results are
reported. Ironically, bias can also occur if a study isn't
published. When studies that report negative or incon-
clusive findings don't get published, it's known as pub-
lication bias.

TYPES OF STUDIES

There are many different types of studies. Being able
to distinguish between them will help you to under-
stand research and evaluafe it.

A case study is an in-depth review of one individu-
al. This type of study must be interpreted with caution
since the effects that are experienced by a sample of one

(aka an N of one) can't be extrapolated to the general

population.

In an experimental study (aka a treatment or an in-
tervention study) the subjects are assigned to either an
experimental group or a control group. As noted earlier,
the experimental group receives a treatment and the
control group does not.

In a crossover study, the subjects receive the ex-
perimental and control treatments. One group gets
Treatment A followed by Treatment B while the oth-
er group gets Treatment B followed by Treatment A.
The groups receive each of the assigned treatments
for a designated period of time (which could be days
or weeks, depending on what's being studied). In be-
tween the two treatments is a washout period that al-
lows ample time for the first treatment to exit—or
“wash out” of—the system so that there are no residual
effects that might influence the second treatment. The
subjects serve as their own controls in a crossover study.
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A survey is a type of study in which quantifiable informa-
tion is collected from a population or a subset of a population.
Examples of surveys include questionnaires and interviews.
Perhaps the most widely known is the U.S. Census.

A cross-sectional study is an observation of a popu-
lation or a subset of a population at one specific point
or ‘cross-section” of time. An example is measuring
the body composition of a football team at the start of
preseason camp (or a subset of the team such as the
offensive linemen).

A longitudinal study is an observation of a population or
a subset of a population at several different points over a long
time. An example is measuring the body composition of a foot-
ball team a few times over the course of a season—perhaps at the
start of preseason camp, in the middle of the season and after the
final game. A well-known longitudinal study is the Framingham
Heart Study that has been ongoing since 1948.

A position stand (aka a position statement and consensus
paper) is done by a panel of experts on behalf of an organiza-
tion or a group. This yields a set of guidelines or “best prac-
tices” based on the available research that has been published
on a specific topic. For instance, the Academy of Nutrition and
Dietetics (formerly the American Dietetic Association) has a
position stand on “Use of Nutritive and Nonnutritive Sweet-
eners’; and the American College of Sports Medicine has a
position stand on “Exertional Heat Illness during Training
and Competition.”

In a literature review (aka a systematic review), researchers
conduct an exhaustive analysis on all studies of acceptable qual-
ity that examined a specific topic. A review should include all
relevant studies, not just the ones consistent with the perspec-
tives of the researchers preparing the report.

A meta-analysis is a type of study that has been growing
in popularity. Here, the results regarding studies that investi-
gated the same thing are pooled together into one large study.
So, for example, a meta-analysis that looks at 10 different
studies with 50 subjects in each now has a compilation of data
on 500 subjects. The criteria that are used to select studies for
a meta-analysis shouldn’t exclude any research that contradicts
the perspectives of those researchers who are performing the
meta-analysis.

QUESTIONS TO ASK

The mere mention of a study makes it sound as if theres cred-
ible evidence that a product or a program is effective. However
the study may be poorly designed, irrelevant or taken out of con-
text. And that's why it's imperative for you to “study the study”
whenever possible so that you can separate science fact from
science fiction.
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But once you get your hands on a study—the actual study,
not just an abstract or a media report—how do you evaluate it?
Here are some questions that you should ask to determine if a
study has any merit:

1. Was the study published in a scientific journal?

Some studies haven't been published anywhere; others
appear in nonscholarly publications. In either case, it means
the study didn’t go through a rigorous peer-review process
in which experts in a related field (aka referees) do an im-
partial assessment of the manuscript to determine whether
or not it should be published.

With very few exceptions, magazines in bookstores and
on newsstands are nonscholarly publications. Any claims
about the safety or effectiveness of products and programs
in these types of publications are largely based on anecdot-
al evidence, meaning that support is rooted entirely in per-
sonal experience, not scientific research. This isn’t much
better than someone in the gym who says that after us-
ing a specific product or doing a certain program, his arm
circumference increased by 1.5 inches, his sprint time in
the 40-yard dash decreased by 0.2 seconds and his bench
press improved by 50 pounds. Basically, his “success story”
is anecdotal evidence. The individual may have gotten big-
ger, faster and stronger, but there’s no concrete proof that
the changes were caused by the product or the program.

Also be wary about information that’s available on the
Internet where quackery abounds. Although the emer-
gence of the Internet has given people access to an un-
believable amount of information that’s literally at their
fingertips, not all of it is credible. Remember, any crack-
pot with a keyboard can—and does—post information on
the Internet.

2. Was the study properly designed?

Just because a study is published in a peer-reviewed
journal doesn't guarantee that it's well designed. Con-
sider this: A journalist submitted the same basic study of
a “wonder drug” to 304 open-access journals.’ The study
carried the names of fictitious authors and affiliations and
was intentionally loaded with design flaws that should
have stuck out like a hippie at a Marine Corps Birthday
Ball. Yet, more than half the journals accepted the spoof
study for publication. (When accepted, the study was
withdrawn so that it was never actually published.) Only
36 of the 304 journals gave review comments that the
study contained design flaws. However, 16 of the 36 still
accepted the study for publication.

The gold standard in clinical research is a random-
ized, double-blind, placebo-controlled study. What does
this mean?
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In a randomized study, the subjects are randomly as-
signed to groups—rather than selected or chosen for certain
groups—in such a way that the physical/physiological profile
and size of each group are roughly the same.

In a double-blind study, the researchers who are
distributing the treatment and the subjects who are receiv-
ing the treatment are unaware—or “blinded”—as to who is
getting what.

And in a placebo-controlled study, one group of subjects
receives a treatment and another group—a control group—
receives a placebo.

. Who were the subjects in the study?

It's important to consider the subjects (or participants)
who were studied. For a study to be relevant, the subjects
should be somewhat similar to the population of interest.

Fucoxanthin, a compound that's found in edible brown
seaweed, has been promoted as a substance for losing
weight/fat. In one study, after just 4 weeks, two groups of fe-
male subjects who were fed diets that included lipid extracts
of brown seaweed significantly reduced their body weight

" by as much as 36% more than those who were fed a control

diet.'s But—and this is a really big but—the subjects in the
study were mice.

Responses that are experienced by animals can’t always
be generalized to humans. A classic example is resveratrol, a
chemical found in red grapes and wine that has been touted
as a substance for improving health and increasing longev-
ity. In one study, mice that were fed a high-calorie diet plus
resveratrol experienced significant improvements in life
span and several markers of health more than two groups
of mice that were fed either a high-calorie diet or a control
diet." But to get the same relative amount of resveratrol as the
mice, two scientists estimated that a human would have to
consume about 333 glasses of red wine each day."

Even if a study does involve humans, they may only be
representative of a very small segment of the population.
Years ago, boron was promoted as a substance for increasing
muscular size and strength less than three months after the
publication of a study by the U.S. Department of Agriculture
that showed subjects who received boron increased their
testosterone by as much as 268%.'* What wasn't emphasized
about the study, however, was the fact that the subjects were
12 postmenopausal women, aged 48 to 82, whose testoster-
one was naturally low. Also, prior to taking the supplement,
the women had been deprived of an adequate intake of bo-
ron for 119 days. Because postmenopausal women have a
physical/physiological profile that’s considerably different
from the general population—or a subset of the population
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such as competitive athletes—it’s not reasonable to expect

that others will experience the same effects from boron.
4. How many subjects were in the study?

The number of subjects in a study is known as the sample
size. Determining what constitutes an adequate number of
subjects requires the use of calculations or tables but, even
then, is a matter of some debate. To a degree, it depends on
the type of study and what’s being investigated. A survey may
require thousands of subjects, an experimental study may re-
quire 100 subjects and a crossover study even less. Common-
ly, a larger number of subjects will yield results that are more
accurate and applicable. However, research with too many
subjects might not be practical, placing a strain on time, bud-
get and personnel.

The point, though, is that a study with a very small sample
size—the so-called “small N"—tells us little about the safety
and effectiveness of a product or a program. To be clear, a
study that has a small sample size doesn’t necessarily mean
that it’s flawed or should be disregarded. But it might be a big
stretch to draw a valid conclusion from a small N.

Was the study of sufficient duration?

There’s no clear guideline as to what constitutes an ade-
quate length of a study; like sample size, it depends on the type
of study and what's being researched. And like sample size, a
study that’s too long might not be practical, placing a strain
on resources.

When a study is too long, there’s also a greater potential
that some subjects will not adhere to the experimental pro-
tocol or withdraw (or be “lost to follow-up”), which results
in missing data. What's certain, though, is that long-term
studies are needed to assess the safety and effectiveness of a
product or a program.

In Part II of this article (to be featured in the November 2014
issue), we will discuss more questions you should ask when choosing
reliable research, such as: Did the study find significant changes? Did
the study show true cause and effect? And, did the data support the
conclusions? See you then. AF

o

Fitness at Princeton University. He has authored, co-authored and edited
17 books including A Practical Approach to Strength Training (now in its
fourth edition).
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