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This issue of ACSM’s Certified News focus-
es on the metabolic syndrome (MetS). This
condition describes the clustering of particular
risk factors that are associated with cardiovas-
cular disease, including obesity, insulin resist-
ance, hypertension, heightened triglycerides,
low HDL levels, and a pro-inflammatory
state. “Clustering” is a term often ascribed to
MetS because the presence of one factor great-
ly increases the chances that others will be
present. Recent studies from the United States
and Europe have shown that the risk of
myocardial infarction and stroke are two to
four times higher in individuals with MetS.
Given the prevalence of MetS today (nearly
50 million people in the U.S. according to the
Third National Health and Nutrition
Examination Survey), the ability to recognize
and understand the role of physical activity in
treating and preventing MetS are critical. As
health care professionals dedicated to apply-
ing the principals of physical activity in the
prevention and treatment of disease, we have
an important role in increasing the public's’
awareness of and management of MetS. 

The article by Barbara Hogan and James
Owings addresses the definition, prevalence,
and treatment of MetS, and how health and
fitness professionals can help individuals
apply exercise, diet and other lifestyle factors
to counteract the adverse effects of MetS on
the risk of cardiovascular disease. Two addi-
tional articles in this issue address related
components of MetS — hypertension and
inflammation. Although inflammation is not
one of the defining components of MetS, it is
tied closely to the clustering of risk markers
that comprise it, and the importance of
inflammatory markers (particularly C-reactive
protein, or CRP) in the development of car-
diovascular disease is now well-recognized.
Paul Sorace and Susan Kraus have addressed

lifestyle management of hypertension.
Hypertension is one of the five factors that
tend to cluster and define MetS; it is present in
about 80 percent of individuals with MetS. It
is important to note that in the most recent
(2003) report of the Joint National
Committee on the Prevention, Detection, and
Treatment of High Blood Pressure, the defini-
tion of hypertension is more strict than in the
past. “Prehypertensive” individuals (those
with blood pressures between 120-139 sys-
tolic and 80-89 diastolic), once considered
normal, require dietary and lifestyle changes
to normalize blood pressure. As described in
this article, regular exercise has multifactoral
effects that contribute to lowering blood pres-
sure. Because the fitness professional typically
has more frequent and direct contact with the
hypertensive patient than the physician, they
have a particularly important role in the
detection and management of hypertension,
including functioning as a gatekeeper to refer
an individual to their physician for medical
management when appropriate.

Studies also show that the individual risk
factors that define MetS tend to be under
treated. For example, between two thirds and
three quarters of individuals with hyperten-
sion or abnormal lipids are inadequately treat-
ed, and only about 25 percent of U.S. adults
engage in the minimum amount of physical
activity recommended in the various consen-
sus documents, defined as 30 or more minutes
of moderate activity, most days of the week.
These latter statistics are a reminder of the
responsibility we have as health professionals
to encourage the public to increase their phys-
ical activity level. Physical activity favorably
influences all components of MetS; thus, we
should also encourage other health care
providers to recognize regular exercise as part
of the standard treatment for this condition.
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The ACSM Committee on Certification
and Registry Boards (CCRB) Executive
Council has been hard at work completing
the conversion of the ACSM Health/Fitness
Instructor® (HFI) and ACSM Exercise
Specialist® (ES) certification exams from pen-
and-paper format to computer-based testing
format. Both exams were launched in CBT
format on February 20. Now, all ACSM cer-
tification exams are available “on-demand”
worldwide in English for the first time ever.
Potential candidates can now register for an
exam at a date, time, and convenient location
that optimizes their exam preparation. Plus,
candidates also obtain their test results imme-
diately upon completion of their respective
exam. Candidates can register for an exam by
visiting www.pearsonvue.com/acsm. For
more information regarding all aspects of
ACSM certifications, please visit the ACSM
website (www.acsm.org) and follow the links
to certification.

Workshops – 2007 Applications
Now Available

Because ACSM exams are widely known
for their difficulty, most candidates prefer to
participate in a workshop prior to taking an
exam. Applications are now available for
2007 workshops for both HFI and ES, and
the application process is easier than ever. 
We even have a few select opportunities 
for 2006 workshops this Fall and Winter.
Please contact Hope Wood for more informa-
tion or a workshop application by calling
(317) 637-9200, ext. 151, or via e-mail at:
certification@acsm.org.

Certified News – Call for Authors
ACSM’s Certified News is a free, quarterly

print publication for all ACSM Certified
Professionals. Each issue contains two or
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Lifestyle Management
of Hypertension
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Introduction
Hypertension (HTN) is a very common car-

diovascular disease that affects more than 58
million Americans1. HTN is typically known
as the silent killer because it usually occurs
with no symptoms. People often do not seek
medical care until they have symptoms arising
from the organ damage caused by chronic high
blood pressure. That’s why it is important to
have blood pressure checked at least annually.
On rare occasions, people with HTN can have
symptoms. These include headaches, dizziness,
blurred vision, nausea, nose bleeds, and some-
times heart palpitations. These may be a sign
of dangerously high blood pressure (called
malignant hypertension) or a serious compli-
cation, such as a heart attack.

Hypertension is defined as having a resting
systolic pressure of > 140mm Hg and/or a
resting diastolic pressure of > 90 mm Hg
(Table 1) or being on antihypertensive med-
ication(s)11. A recent addition to blood pres-
sure categories is prehypertension, defined as
a resting blood pressure between 120-139/80-
89 mm Hg. Individuals with prehypertension
are at increased risk of developing hyperten-
sion7.  For example, studies show that persons
with resting a blood pressure of 130-139 / 80-
89 mmHG are twice as likely to develop
hypertension as those with lower pressures9.

Anyone with a blood pressure above optimal
would benefit from lowering their blood pres-
sure11 (see Table 1). 

HTN is a significant risk factor for a car-
diovascular event (e.g., stroke, heart attack)
and cardiovascular diseases4. HTN also is
associated with coronary heart disease, heart
failure, peripheral artery disease, and renal
insufficiency1. HTN compounds diseases such
as dyslipidemia and diabetes mellitus and ele-
vated blood pressure (130/85 mm Hg or
greater) is a component of the metabolic syn-
drome11. Lifestyle management is the primary
method for prevention and treatment of
HTN7.  Lifestyle management of hypertension
includes weight or fat loss, physical activity, a
DASH (Dietary Approaches to Stop
Hypertension) eating plan, reduced sodium
consumption, and moderation of alcohol con-
sumption4, 7, 11.

Role of Exercise\Physical 
Activity on Hypertension

There are several proposed mechanisms by
which exercise\physical activity lowers resting
blood pressure. These include a decreased
total peripheral resistance, changes in renal
function, neurohumoral adaptations (de-
creased serum norepinephrine levels), possible
genetic influences, enhanced vascular respon-
siveness, vascular structural adaptations, and
the effects of acute exercise1, 3. The blood pres-
sure lowering effects from acute and chronic
exercise are likely multifactorial. 

The average reduction in blood pressure in
individuals with hypertension from a single
endurance exercise session or regular aerobic
training (e.g., at least 30 minutes on most days
of the week) is approximately five to seven
mm Hg for systolic and diastolic blood pres-
sures1. Even small reductions of two mm Hg in
systolic and diastolic blood pressures signifi-
cantly reduces stroke risk by 14 percent and 17
percent and CAD risk by 9 percent and 6 per-
cent, respectively1. A reduced blood pressure
can last up to 22 hours from a single exercise
session, which encourages daily exercise for
blood pressure control1. Exercise of moderate
intensity (e.g., 40-70 percent oxygen uptake
reserve {Vo2R}) has shown to be effective for
lowering blood pressure1. Also, intermittent
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and continuous exercise have both proven to
be effective for lowering blood pressure1. This
is important for those who cannot participate
in a structured exercise program (e.g., busy
schedule, low fitness level). 

Although the evidence that resistance train-
ing (RT) has a favorable effect on blood pres-
sure is limited and inconsistent, a notable
study found that engaging in a regular resist-
ance training program resulted in approxi-
mately a two percent decrease in systolic
pressure and a four percent reduction in dias-
tolic pressure5. These modest reductions can
be significant when combined with regular
aerobic exercise, proper eating habits (e.g.,
DASH plan), stress reduction, and weight loss
(if needed). The traditional benefits from RT
(e.g., increased muscle strength & endurance)
will enhance an individual’s abilities to carry
out activities of daily living and perform more
physical leisure activities. This can contribute
to lowering blood pressure and improved
quality of life. However, since greater reduc-
tions in blood pressure are achieved with aer-
obic exercise, RT should serve to supplement
an aerobic exercise program designed to
improve resting blood pressure1, 11. 

The benefits of regular exercise for hyper-
tensives go beyond lowering blood pressure.
Endurance exercise helps lower triglycerides
and increases HDL cholesterol, improves
insulin sensitivity and glucose management,
helps to reduce\maintain bodyweight, increas-
es fitness (MET level), and reduces stress.
These effects reduce the risk of heart attack or
stroke, even if blood pressure is not lowered. 

Antihypertensive Medications
and Exercise Effects 

There are a large number of medications
used to treat HTN. It’s important that the
exercise professional is aware of all antihyper-
tensive medications being taken by the indi-
vidual, since special considerations may need
to be taken. Whether or not an individual is
given medication(s) is based on a number of
factors. These include: severity of HTN, pres-
ence or absence of cardiovascular disease or
target-organ disease, and the presence or
absence of cardiovascular risk factors or other
medical conditions3. 

An individual with a resting blood pressure
of >160/100 mm Hg should be on medication
before adding aerobic exercise to their thera-
py11. Some of the more common antihyperten-
sive medications include:
• Beta Blockers: Slow heart rate, may impair

thermoregulation, and can cause hypo-
glycemia (low blood sugar). Individuals
should be aware of symptoms of heat ill-
ness, maintain adequate hydration, exercise
in cooler temperatures, wear proper clothes,
ensure safe blood sugar levels for exercise
(e.g., pre-exercise meal), and rely more on

rate of perceived exertion (RPE) for moni-
toring exercise intensity. The recommended
RPE is approximately 12-13 on a 6-20 Borg
scale. If an individual doesn’t have myocar-
dial ischemia, beta blockers can reduce their
exercise capacity. 

• Diuretics: Can impair the body’s ability to
regulate body temperature and can cause
hypoglycemia. The same precautions as
with beta blockers should be taken.
Potassium loss can occur with some diuret-
ics (e.g., Lasix or Furosemide), increasing
the risk of exercise-induced dysrhythmias.
Ensuring adequate potassium is essential
(see DASH eating plan).  

• Calcium Channel Blockers, Alpha Blockers,
Vasodilators (e.g., ACE Inhibitors, ACE II
Receptor Blockers): Can cause excessive
hypotension with abrupt exercise termina-
tion. Prolonged cool downs are recom-
mended to stabilize blood pressure. Some
calcium channel blockers also blunt exercise
heart rate (use RPE). 

Exercise\Physical Activity
Recommendations

An individual with hypertension should
have medical clearance before starting a vigor-
ous exercise program11. It is prudent to meas-
ure blood pressure before each exercise
session (ideally after being seated for at least 5
minutes). A reading of >200 mm Hg systolic
or >110 mm Hg diastolic is a contraindication
for exercise11.  Regularly checking pre-exercise
blood pressure can also show reductions in
resting blood pressure, which can provide
motivation for the individual and enhance
exercise adherence. For hypertensive persons
just starting an exercise program and those
with higher resting blood pressures (e.g., stage
two and higher), measuring blood pressure

during exercise may be prudent (and recom-
mended by the physician). A reading of
>220/105 mm HG indicates exercise should
be terminated1, 11.

Although the optimal training frequency,
intensity, time, and type (FITT) to lower
blood pressure is unclear at this time, aerobic
exercise is the recommended primary type of
activity for controlling hypertension1. RT
should compliment the aerobic component11.
Flexibility exercise should be incorporated to
enhance joint flexibility. A sample exercise
program with training tips for a hypertensive
individual is as follows:  
• Perform aerobic exercise 3-7 days per week,

for 30-60 minutes, at 40-70 percent
VO2R11. Include a gradual warm-up and an
extended cool down. Daily exercise may
provide better control due to the acute
reduction from exercise1. For non-structured
aerobic exercise (lifestyle activity), accumu-
late 30-60 minutes of physical activity
throughout the day, on most, preferably all
days of the week. 

• Perform RT two to three days per week,
using at least 8 to10 exercises for the major
muscle groups, performing one set with a
lighter resistance and higher repetitions
(e.g., 12-15 reps)11. Keep the intensity mod-
erate (max. RPE 15-16)11. Emphasize con-
tinuous breathing (avoid Valsalva
maneuver) and avoid tight gripping to help
limit rises in blood pressure. As one pro-
gresses from a novice to intermediate lifter,
program changes can be made if desired
(e.g., added exercises\sets, increased fre-
quency of training). RT can be performed in
a circuit manner or a traditional manner (%
1-Rep Max. designs), although high-intensi-
ty RT programs should be avoided. 

Hypertension... Continued on Page 4

Hypertension... Continued from Page 2
Table 1 - Classification and Management of Blood Pressure for Adults*†

Initial Drug Therapy

Without With
BP SBP DPB Lifestyle Compelling Compelling
Classification mm Hg mm Hg Modification Indication Indications

Normal <120 And <80 Encourage

No Drug(s) for
Prehypertension 120-139 Or 80-89 Yes antihypertensive compelling indications.‡

drug indicated

Stage 1 140-159 Or 90-99 Yes Antihypertensive Drug(s) for
Hypertension drug(s) indicated compelling indications.‡

Other
antihypertensive
drugs, as needed.

Stage 2 >160 Or >100 Yes Antihypertensive
drug (s) indicated.

Two-drug combination for most.§

* From National High Blood Pressure Education Program. The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of

High Blood Pressure (JNC7). 2003. 03-5233.

† Treatment determined by highest BP category

‡ Compelling indications include heart failure, post myocardial infarction, high coronary heart disease risk, diabetes, chronic kidney disease, and recurrent stroke

prevention. Treat patients with chronic kidney disease or diabetes to BP goal of <130/80 mm Hg.

§ Initial combined therapy should be used cautiously in those at risk for orthostatic hypotension.

Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure.

This table, originally printed in ACSM’s Guidelines for Exercise Testing and Prescription, Seventh Edition, is reprinted courtesy of Lippincott Williams & Wilkins.



• Perform flexibility exercise (static stretch-
ing) at least two days per week, preferably
5-7 days per week11. Perform a light aerobic
warm-up prior to stretching.

• Continual life stress increases the risk of
developing cardiovascular disease4. Stress,
through a series of physiological interac-
tions, can lead to increased blood pres-
sure2,4. Stress management techniques can
help reduce stress levels and in turn, blood
pressure 6. Some examples of stress manage-
ment include regular exercise, deep breath-
ing techniques, meditation, yoga, Tai Chi,
and hobbies.

Eating for Blood Pressure Control
The DASH Diet (Dietary Approaches to

Stop Hypertension) has been shown  to
reduce elevated blood pressure and also
reduce the risk of developing hypertension8, 10. 

DASH is a combination diet that empha-
sizes fruits, vegetables (five to nine servings of
fruits and vegetables per day), low fat dairy
foods and is low in saturated fat, total fat, and
cholesterol8,10. DASH includes plenty of whole
grains, poultry, fish, nuts, and reduced
amounts of red meats, sodium, sweets, and
sugared beverages. Reducing dietary sodium
is particularly important for HTN control \
prevention. Limiting sodium intake to no
more than 2.3g (2300mg) per day can reduce
systolic blood pressure by two to eight mm
HG11. However, lowering sodium intake even
more can have greater effects on blood pres-
sure.  A DASH - sodium eating plan that lim-
its sodium intake to 1600 mgs/day has similar
effects as single drug therapy7. Table 2 pro-
vides an example of DASH. DASH doesn’t
specify requirements for fat intake. However,
heart healthy fats (i.e., unsaturated fats)
should be included in meal planning due to
their beneficial effects on blood lipids and
heart health. The DASH eating plan also can
lower total cholesterol, low-density lipopro-
teins (LDLs), and homosysteine levels, favor-
ably modifying overall cardiac risk (see
recommended reading). 

Limiting alcohol consumption to no more
than two drinks per day in men and one drink
in women and lighter persons can reduce sys-
tolic pressure by two to four mm HG11.
Excessive caffeine consumption should be
avoided due to its acute affects on heart rate
and blood pressure. Daily caffeine consump-
tion should be kept in moderation (e.g., one to
two cups of coffee). Maintaining a normal
bodyweight (i.e., BMI 18.5-24.9 kgm2) is rec-
ommended for blood pressure control, since
obesity is a prevalent risk factor for HTN7.
Weight loss, when required, causes significant
reductions in blood pressure. A 10 kg body-
weight loss can result in a systolic pressure
reduction of approximately 5-20 mm HG7, 11.
Long-term weight loss is best accomplished

through modest decreases in calories con-
sumed and increased physical activity, creat-
ing a daily and weekly caloric deficit. 

Summary
The fitness professional plays a critical role

in the detection, treatment, and prevention of
hypertension. First, checking patient’s \ client’s
blood pressures on a regular basis is impor-
tant. An estimated 30 percent of hypertensive
individuals are undiagnosed7. Consistently
elevated blood pressure readings can prompt
an individual to see their physician for a pos-
sible diagnosis and medical treatment.
Second, the fitness professional has frequent
interaction with the person, coaching them
along the way to a healthier lifestyle to 
prevent\control HTN, decrease their mortali-
ty rate, and enhance their quality of life.  
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Hypertension... Continued from Page 3
Table 2 - The DASH Eating Plan

This plan is based on a 2000 calorie diet. Depending on the individual’s needs, 
the number of daily servings in a food group may vary from those listed.

FOOD NUMBER OF SERVING HEALTHY SIGNIFICANT
GROUP SERVINGS SIZES EXAMPLES NUTRIENTS

Grains 7-8 1 slice bread, 1/2 cup Whole grain Energy, fiber,
cooked (e.g., hot grain breads, rolls, pita, magnesium
cereal, rice, pasta) cereals, oats, grits
*1 oz. cold cereal (volume 
varies based on the weight 
of the cereal; range from 
1/2 -1 cup)

Vegetables 4-5 1 cup raw Tomatoes, peppers, Potassium,
(choose deep 1/2 cup cooked broccoli, spinach, magnesium,
colored vegetables) 6 oz. vegetable juice greens, beans, fiber, calcium

squash, carrots

Fruits 4-5 6 oz fruit juice, Apricots, bananas, Potassium,
1 medium fruit dates, oranges, magnesium, fiber
(e.g., 2-3 inch orange), grapefruit, mangoes,
1/4 cup dried fruit, melons, peaches,
1/2 cup fresh, frozen pineapples, prunes,
or canned fruit raisins, strawberries,

tangerines

Low fat or 2-3 8 oz. milk, 1 cup yogurt, Fat free or low fat Calcium
non-fat dairy 1.5 oz. low fat cheese (if milk, buttermilk,yogurt,  and protein 

needed substitute calcium part skim cheeses,
fortified soy or rice milk) cottage cheese, puddings

Protein 2 or less servings 3 oz. cooked lean meat, Select only lean; Protein and
skinless poultry, fish, trim away visible magnesium
whole eggs, egg whites fats; broil, roast
or egg beaters, soy in the or boil instead of
form of analogs, veggie frying; remove
burgers, tofu can substitute skin from poultry
for animal protein

Nuts, seeds, 4-5 per week 1.5 oz. or 1/3 cup nuts, Almonds, filberts, mixed Energy, 
and legumes 1 oz. or  2 tablespoon  nuts, peanuts, walnuts, magnesium,

seeds, 1/2 cup legumes sunflower seeds, kidney potassium,
beans, lentils, black protein, fiber
beans, garbanzos



In 1964, Luther Terry M.D., the U.S.
Surgeon General, released a report from the
Surgeon General’s Advisory Committee on
Smoking and Health. The report was based
on more than 7,000 articles available at the
time, and was America’s first widely publi-
cized official recognition that smoking led to
cancer and other diseases. At approximately
the same time, the American Heart
Association (AHA) identified smoking, high
blood pressure, and high cholesterol as the
three “primary” risk factors for cardiovascu-
lar disease.  Most Americans can identify
these three as factors that lead to the develop-
ment of cardiovascular disease.  In the 40
years since the release of these two reports,
epidemiologic research in the area of cardio-
vascular disease has evolved considerably;
estimating an individual’s risk for cardiovas-
cular disease has become much more sophisti-

cated. Dozens of clinical, histori-
cal, and exercise test variables
have been applied using complex
statistical models to estimate
who, and to what extent, an indi-
vidual is at risk for a cardiovascu-
lar event or mortality from
cardiovascular causes.  For exam-
ple, we rarely speak any longer of
simply “high cholesterol”; rather,
“lipid disorders” are considered,
which typically includes various
lipid subfractions (LDL, HDL,
total cholesterol, triglycerides,
and lipoprotein a (lp(a)), along
with several newer biomarkers in
the blood that are related to car-
diovascular risk.

Researchers who study cardio-
vascular disease have recently
come to recognize that athero-
sclerosis is largely an inflammato-
ry process. The “response to
injury” hypothesis as a cause of
atherosclerosis was first proposed
more than 30 years ago, and sug-
gests that damage to the arterial
endothelium leads to lesions in

the artery and eventually to atherosclerotic
plaques.  In acute illness, inflammation serves
an important role as a defense mechanism,
but chronic inflammation can be harmful,
contributing to a number of chronic diseases,
including coronary artery disease. A pathogen
commonly associated with respiratory infec-
tion, called chlamydia pneumoniae, is one of
the important micro-organisms that appears
to be responsible for causing injury to the
endothelium, beginning the process that leads
to atherosclerosis. An important feature of the
inflammatory process is the recognition that
circulating immune cells are recruited to the
inflamed vessel by interacting with adhesion
molecules, such as vascular cell adhesion mol-
ecule 1 (VCAM-1) and intercellular adhesion
molecule 1 (ICAM-1), along with other pro-
teins associated with the body’s immune
response. 

Inflammation particularly occurs in areas
where plaque is unstable, and it is now recog-
nized that as many as 70 percent of myocar-
dial infarctions occur in areas of “vulnerable
plaque”.1 Stated differently, most heart
attacks occur when the arterial wall becomes
inflamed and subsequently vulnerable to
cracking.  This process leads to the above-
mentioned “response to injury”; a series of
events that leads to atherosclerosis. A number
of blood markers have been identified that are
associated with inflammation, most notably
white blood cell count, C-reactive protein
(CRP), other proteins involved in the immune
response, homocysteine, and fibrinogen.

The most widely studied inflammatory
blood marker is CRP, which is a protein  that
has recently been shown to contribute direct-
ly to the atherosclerotic process.2 Recent,
large follow up studies have shown that ele-
vated levels of CRP are associated with a
higher risk of myocardial infarction, stroke,
and mortality, both in healthy individuals and
patients with existing cardiovascular disease.3

The relationship between CRP and cardiovas-
cular risk has consistently been shown to be
independent of traditional risk factors such as
smoking, hypertension, and lipid disorders.
For example, Ridker et. al.,4 observed that
CRP added markedly to the prognostic power
of traditional risk factors, and had twice the
predictive value for cardiovascular events as
the lipoproteins (LDL and HDL). Similarly, in
the Physician’s Health Study,5 a randomized
trial of health outcomes among U.S. physi-
cians begun in 1982, the highest risk quartile
for CRP was associated with a nearly three-
fold increased risk of sudden cardiac death
when compared to subjects in the lowest
quartile for CRP. Many studies published in
recent years have shown that higher CRP lev-
els are associated with risk factors that define
the metabolic syndrome (abnormal blood glu-
cose, obesity, low HDL, high triglycerides,
hypertension and pre-hypertension).2,6,7 Table
1 illustrates the normal and abnormal values
for CRP based on these recent studies.8

Physical Fitness and
Inflammation

Several of the early epidemiologic studies in
this area reported that the lowest CRP levels
were observed in subjects with normal body
weight, those who were most physically
active, or both, when compared to overweight
and/or inactive individuals.9-12 A number of
more recent studies have focused on the asso-
ciation between inflammatory markers and
fitness assessed by maximal exercise testing.
Church and colleagues13 studied 722 men as
part of the Aerobics Center Longitudinal
Study, and reported that CRP levels were
80% lower in the most fit group compared to
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the least fit group. Similarly, Aronson et. al.,6

observed a strong inverse association between
lower CRP levels and higher fitness among
1,640 men undergoing exercise testing as part
of a preventive medicine evaluation. The
effect of fitness was strongest among subjects
with the metabolic syndrome, suggesting that
the benefits of fitness may be most pro-
nounced among individuals with insulin
resistance. 

As part of an activity participation survey,
LaMonte et. al.,14 studied 135 women and
found that those with the highest level of fit-
ness had 47 percent lower CRP levels when
compared to those with the lowest fitness
level. CRP levels were also proportionately
higher as body mass index increased. In
Japan, Ichihara and colleagues15 studied 2,722
adults and reported that CRP was proportion-
ately higher as the level of peak VO2 was
lower. Using the six major cardiovascular risk
factors, CRP increased in accordance with the
number of risk factors present.

A number of other studies have been pub-
lished in recent years, and the inverse associa-
tion between CRP and fitness has been highly
consistent; these studies have included over-
weight and unfit children, elderly individu-
als,16 diabetics,7 and those with and without
heart disease.17 The recent recognition that
fitness is a more powerful predictor of sur-
vival than traditional risk factors and other
exercise test variables18, 19 may be explained in
part by the strong, inverse association
between fitness and inflammatory markers.  

Physical activity and
inflammation

Acute exercise induces a transient inflam-
matory response, including heightened CRP
concentration. This is most likely due to joint
and muscle inflammation after vigorous activ-
ity. However, regular, sustained exercise has
been demonstrated to suppress inflammation.
This has been observed by studying inflamma-
tory markers and physical activity patterns
cross-sectionally, and also by measuring CRP
before and after periods of training. Mattusch
et. al.,20 studied 12 runners before and after
nine months of moderate training in prepara-
tion for the Cologne Marathon, during which
subjects increased running distance from an
average of 31 to 53 km/week. Following this
training period, mean CRP decreased by 
31 percent. Abramson and Vaccarino,21 in an
analysis of 3,638 middle-aged or older
healthy men in the National Health and
Nutrition Survey III (NHANES III), reported
a strong and independent association between
higher physical activity patterns and level of
CRP. Men who engaged in physical activity
five times per week or more had 37 percent
lower CRP levels than those who performed
activity roughly once a week or less. In a more

generalized follow-up from the NHANES III
study, Ford and colleagues22 analyzed CRP
levels from 13,748 adults and found that the
most active subjects had CRP levels nearly 
50 percent lower than sedentary subjects.
King et. al.,23 reported lower levels of CRP
and other inflammatory markers only among
subjects who engaged in relatively vigorous
activities (jogging and aerobic classes) com-
pared to those participating in less demanding
activities. Colbert and coworkers however,16

reported that CRP levels were markedly
reduced among those engaging in both larger
and smaller volumes of physical activity com-
pared to sedentary subjects.

Because early studies in the area of inflam-
mation and activity had focused on younger
subjects exposed to high levels of training,
several recent investigations have addressed
older sedentary individuals or patients with
existing cardiovascular disease. Such groups
are actually more relevant in this context since
they are at much higher risk for cardiovascu-
lar events. Milani et. al.,24 studied 235 consec-
utive patients enrolled in a three month
cardiac rehabilitation program, and com-
pared their response to a group of control
patients who did not undergo rehabilitation.
Mean CRP levels decreased 36 percent among
patients who participated in the rehabilitation
program. More recently, Golhammer et. al.,25

measured CRP levels before and after three
months of rehabilitation in 28 patients with
stable coronary artery disease, and observed a
48 percent decrease in CRP and similar reduc-
tions in other inflammatory markers follow-
ing the training program. The latter two
studies suggest that the effects of an exercise
program on inflammatory proteins in patients
with established cardiovascular disease are
similar to those reported among younger,
healthy individuals engaging in high levels of
training. 

Strategies for lowering CRP
Currently, the primary treatment option for

clinicians treating elevated CRP is therapy
with the widely-used statin agents. Therapy
with statins has been shown to reduce CRP by
20 to 30 percent,2 and studies are currently
underway to determine the impact of lower-
ing CRP with statins in the absence of other
clinical manifestations of cardiovascular dis-
ease.3 ACE-inhibitors and aspirin are also
known to reduce inflammation,26 and these
agents have been shown to be useful among
individuals with high CRP levels. Smoking
can be very hazardous to an area of vulnera-
ble plaque; nicotine enhances inflammation
by stimulating the release of additional pro-
teins which can lead to rupture of the vulner-
able area, contributing to a cascade of events
in the vessel that leads to clotting. Diets high
in whole grains and fiber and low in fat (10 to
15 percent) have been shown to reduce CRP

and other inflammatory markers.27 The fact
that an exercise program in healthy adults or
a cardiac rehabilitation program after a car-
diac event has been shown to reduce CRP lev-
els by >30 percent suggests that the effect of
exercise is at least as strong, and possibly
greater, than the effect of statin therapy. As a
minimum, these studies underscore the rec-
ommendation that regular exercise should
complement dietary counseling and lipid-
lowering therapy for patients with elevated
CRP levels.

Why would higher levels of fitness or phys-
ical activity be associated with more favorable
levels of inflammatory markers in the blood?
This has not been clearly established, but sev-
eral mechanisms have been proposed. Higher
physical activity patterns and fitness are asso-
ciated with lower levels of body fat and LDL-
C, both of which have been suggested to be
non-infectious triggers for elevated CRP.2, 9 It
has also been suggested that physical activity
can reduce inflammation by improving insulin
resistance, since several inflammatory mark-
ers are higher among insulin-resistant sub-
jects.28 By promoting weight loss, circulating
insulin levels are reduced, leading to a reduc-
tion in CRP. Physical activity also improves
endothelial function, and endothelial cells are
known to increase production of interleukins,
important proteins involved in directing the
immune response.29

What recommendations should
be made to the public?

The AHA does not currently recommend
that all individuals routinely have a CRP eval-
uation. However, CRP should be considered
any time an overall evaluation is performed to
assess cardiovascular risk. It is now common
for many clinicians to simply include analysis
of CRP when blood is drawn routinely to
assess cholesterol levels, since this minimizes
cost and obviates the need for an additional
blood draw. The AHA has specifically recom-
mended the evaluation of CRP for individuals
at intermediate or high risk for cardiovascular
disease (e.g., those with other risk factors or a
Framingham score ≥10 percent five-year risk),
and has also recommended CRP analysis for
those with a previous myocardial infarction
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Table 1 - C-reactive Protein Values

Arranged in Quintiles of Risk*

Rank Quintile CRP Range

Lowest Risk 1 <0.7 mg/L
Mild Risk 2 0.7 - 1.1 mg/L

Moderate Risk 3 1.2 - 1.9 mg/L
High Risk 4 2.0 - 3.8 mg/L

Highest Risk 5 3.9 - 15 mg/L

* Values above 15 mg/L are generally associated with infection.



and anyone admitted to the hospital with
chest pain. 

The addition of CRP to a standard screen-
ing evaluation for cardiovascular risk can pro-
vide a simple and inexpensive way to improve
the estimation of risk. For individuals who
have abnormal CRP levels, preventive strate-
gies can be initiated. Fortunately, the best
ways to lower CRP are the same as those
already known to lower overall cardiovascu-
lar risk; aside from increasing physical activi-
ty, these include reducing saturated and trans
fat intake, stopping smoking, and control of
blood lipids, hypertension, weight, and blood
glucose levels. The knowledge that an individ-
ual’s CRP level is high is an additional reason
to encourage them to increase their physical
activity. Because cardiovascular disease is
increasingly recognized as an inflammatory
process, it is reasonable to suggest that regu-
lar exercise helps to prevent heart disease by
reducing inflammation.
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This is the eleventh edition of the Coaching
News column, sponsored by Wellcoaches
Corporation in alliance with ACSM, and it
appears regularly in ACSM’s Certified News. 

After twelve years of working in the clinical
arena, while spending a portion of my time as
a personal trainer and strength coach, I decid-
ed two years ago that it was time to work full
time as an entrepreneur.  With my certification
as a wellness coach, I’m able to combine per-
sonal training with coaching in a way that is
not only very unique in the fitness business,
but also highly effective.

I have never felt more fulfilled in my work,
and my clients have never accomplished more.
Yes, I have matured over the years, and have
learned a great deal from experience, but well-
ness coaching has added a whole new dimen-
sion to my fitness business.

I often describe the wellness coaching I do
as business and/or life coaching disguised as
wellness coaching.  As fitness professionals we

are well aware that in order for someone to be
successful in their pursuit of sound health and
wellness, success is often determined by their
ability to balance all aspects of their lives care-
fully and consciously.  So very often, we are
strategizing with our patients and clients
through all aspects of their lives so that they
can not only find the time and energy to exer-
cise and eat right, but so that they discover
why they might be struggling.

I always felt that there were many coaching
themes in the work that I was doing, but until
I went through the process of becoming a
wellness coach, I never realized how much
more I could help people by simply becoming
more of a coach and less of a teacher through-
out the process.  

Coaching, as it turns out, is very different
from what we do as trainers, because we are
taking ourselves out of the role of teacher and
instructor and into the role of guide and
coach.  And there is no limit to the techniques
and strategies that can be used as a coach to
help guide someone to long-lasting solutions.
The true beauty is that your approach will
always be slightly different than mine, because
as coaches we are all unique in our approach
to combining the art and science of coaching.

Combining coaching with personal training
has allowed me to do the teaching necessary
to design effective exercise programs, while
also providing the space and time necessary to
listen, guide, problem-solve, and strategize
with clients about how to make all of it work.
People love this opportunity, and they all feel
that this is what they truly need to be success-
ful. Their results are proof that it works. 

Here is one example of what I’m 
talking about… (more examples posted at
www.thefitnessnomad.com) 

His name is Mike and he’s 34 years old
with two small children less than 10 years old.
He’s still married to the love of his life, but has
become somewhat disconnected with her.
After all, she is a full time lawyer too, and
having children will challenge even the best of
marriages.  I know that story well with two of
my own.

Mike’s workload is at least double that of
the average person, but he’s in debt, has just
started his own law firm, and can’t afford to
hire the help he needs in his office.  So he just
grinds it out, because he’s not the kind of guy
who is used to putting himself first.  Though
he knows he needs to take better care of him-
self, he is so deep into his situation, that he
doesn’t even know where to begin.

He wants to quit smoking, but has become
reliant on the nicotine for alertness during his
late night work.  The cigarettes also feel to
him like a necessary vice since there is almost
nothing left in his life for him personally at
this point.

He wakes up tired every day, doesn’t eat or
drink much until dinner time, and works in an

environment at the office and in the court-
room that demands his optimal performance
at all times.  Somehow, he’s getting it all done,
but he is aware that he’s struggling, which is
why he made the decision to hire me.

Mike and I decided that two sessions per
week for three months was a good start (one
coaching session and one training session).
And though it was a challenge, he made time
in his schedule for both and didn’t miss any of
them.

Four months later Mike doesn’t need
coaching more than once a month, and even
though his workload has not really changed,
he has found time for exercise, is eating dur-
ing the day, drinking more water, and work-
ing all night only when absolutely necessary,
instead of relying on this as a solution.  

It’s worth noting that Mike had suffered a
serious back injury about a year before com-
ing to see me, and had tried to begin an exer-
cise program on his own, but his back pain
and spasms wouldn’t allow him to be consis-
tent.  Working with me as his trainer, we were
able to address this problem and prevent his
back from limiting his performance.

Mike reports that he is feeling much better,
has more energy, and has begun formulating a
better plan for his workload.  This has given
him new hope.  Mike’s life is more balanced,
and he now sees me only twice per month,
mostly for exercise, and we perform isolated
coaching sessions on an as needed basis, either
in person or over the telephone.

Having a coach provides a level of support
that is often missing in people’s lives.
Combining the coaching support with person-
al training has allowed me to help my clients
create lasting change and transform their
lives. Combining personal training + coaching
is the next big thing in fitness — not only for
our clients, but also for our personal transfor-
mation as fitness professionals.

This article was written by John Ashworth,
based in Madison, WI. John is a personal
trainer, wellness coach, and entrepreneur. His
credentials include ACSM Certified Exercise
Specialist, NSCA Certified Strength &
Conditioning Coach, and a wellness coach
certification. John recently founded two com-
panies: www.ExerciseCareers.com and
www.TheFitnessNomad.com. He also runs
the Wellcoaches job board at
www.WellnessCoachCareers.com.

Go to www.wellcoach.com for more infor-
mation on Wellcoaches and its coach training
and certification programs for health and fit-
ness professionals.

Coaching News

PPeerrssoonnaall
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The Coaching News column is sponsored by Wellcoaches
Corporation, the leader in health, fitness, and wellness coach train-
ing and delivery of wellness coaching services, in partnership with
ACSM. To learn more about this topic or other topics on coaching
health, fitness, and wellness, visit www.wellcoach.com.
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Metabolic Syndrome (MetS) has been
described as an epidemic, a national “crisis”
and an alarming trend.  

Urgent action is needed to reverse and pre-
vent MetS and Fitness Professionals (FP)
should be in “alarm mode” in fighting obesi-
ty, diabetes and other diseases that are closely
associated. This article will discuss the
Metabolic Syndrome and explain why it is
important for FP to learn more about this life-
threatening condition.  If there ever was a
need to have an emergency call for action in
our profession, this is it.

Introduction to the 
metabolic syndrome

The MetS may appear to be current news
but it was first introduced in 1923, when E.
Kylin described a syndrome involving hyper-
tension, hyperuricaemia (too much uric acid
in the blood), and hyperglycemia.12 Sixty five
years later, Gerald Reaven, M.D., introduced
the concept of insulin resistance during his
1988 Banting Lecture at the annual meeting

of the American Diabetes
Association.15  He labeled the condi-
tion “Syndrome X,” but it is also
known as the Metabolic Syndrome
(MetS) and the Insulin Resistance
Syndrome (IRS). 

Definitions and Descriptions 
MetS is defined as a combination of

three or more of the following fac-
tors:16

• Large waist circumference (>40
inches in men, >35 inches in women)

• Blood Pressure > 130/85 mm Hg or
on medication 

• Elevated triglycerides (<150 mg/dL)
or on medication

• Low HDL cholesterol (<40 mgs/dL
in men, <50 mg/dL in women) or on
medication

• Elevated fasting blood glucose 100-
125 mg/dl or on medication
Individuals with the MetS have

three or more of these markers. Notice
that four of these five markers are list-
ed as primary risk factors for cardio-
vascular disease in ACSM’s Guidelines
for Exercise Testing and Prescription,

Seventh Edition. Of these five factors, large
waist circumference is the chief predictor of
the MetS.17

Insulin resistance is the diminished ability
of cells to respond to insulin’s signal to trans-
port glucose (sugar) from the bloodstream
into muscle and other tissues.

Body weight classification of normal, over-
weight, or obese is determined by the body
mass index (BMI) as follows:

BMI 18.5 – 24.9 = normal
BMI 25-29.9 = overweight
BMI > 30 = obese  
In ACSM’s Guidelines for Exercise Testing

and Prescription, Seventh Edition, BMI>30 is
identified as a primary risk factor for cardio-
vascular disease. However, BMI does not
account for body composition.  Some individ-
uals who are well-trained strength/power ath-
letes such as bodybuilders or football players
may have BMIs>30 with high fitness levels
and low percent body fat.  Likewise, there are
individuals who have BMIs<25 who have
poor fitness levels and relatively high percent

body fat. Population-wide, there are few indi-
viduals who fit either of these descriptions5.
The vast majority of individuals whose BMI
exceed 30 are, in fact, obese.  With few excep-
tions, BMI is a valid assessment of obesity in
the general population. 

Clients with the MetS generally exhibit
android obesity or “apple-shape,” where
much of their fat mass is concentrated around
the waist.  Android obesity is more strongly
associated with cardiovascular disease risk
than is lower-body or gynoid obesity, the
“pear-shaped body.”5

Take an opportunity during the initial con-
sultation with your clients to explain the risks
associated with android obesity.  This discus-
sion could prove to be a “turning point” for
your client leading to health benefits that
could potentially last a life-time.

Prevalence
Immediate action for treating the MetS is

important because it is associated with an
increased risk of Type 2 Diabetes, cardiovas-
cular disease, and premature mortality.
Currently, 64.5 percent of U.S. adults, age 20
years and older, are overweight and 30.5 per-
cent are obese, according to the Department
of Health and Human Services8. Since over-
weight and obese individuals are at higher risk
of having the MetS, the implications are
important for the FP to note.

Ford et al. estimated that 47 million or 
25 percent of U.S. adults have the MetS.8

Some experts estimate that at least half of per-
sons over age 60 meet the criteria for the
MetS.  Young Americans are also at risk.  A
recent analysis found that about 30 percent of
overweight adolescents have the MetS.2

Prevalence rates also differ across ethnic
groups. The highest overall prevalence is
found in Mexican Americans (32 percent),
who make up a rapidly growing segment of
the U.S. population7 The lowest prevalence is
among whites (23.8 percent), African
Americans (21.6 percent) and people report-
ing an “other” race or ethnicity (20.3 per-
cent)8. 

MetS, CVD, and  Physical Activity  
Men who have the MetS are 29 percent

more likely to die of any cause and 89 percent
more likely to die of CVD than men without
the condition.11 The risk of having the MetS is
higher in those with lower levels of cardiores-
piratory fitness. In 2004, The Aerobic Center
Longitudinal Study10 provided data indicating
that cardiorespiratory fitness strongly protects
against CVD and mortality in individuals
with the MetS.  Between 1979 and 1995,
19,223 men (average age = 43), completed a
maximum stress test on a treadmill and were
screened for CVD, stroke, and cancer.

Metabolic Syndrome:  
Fast Track to the
End of the Road
Barbara Hogan, M.Ed. and Matt Owings, M.S.

Metabolic Syndrome... Continued on Page 10
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Participants were assigned to either unfit or fit
categories. Men in the lower quintile (20 per-
cent) were classified as least fit, whereas men
in the upper four quintiles (80 percent) were
classified as most fit. Of the 19,223 partici-
pants, there were 15,466 healthy men (80.5
percent) and 3,757 men with the metabolic
syndrome (19.5 percent).  A total of 480
deaths (161 due to CVD) occurred; 
5.5 percent of men with the MetS died during
this period while only 1.6 percent of men
without the MetS died. However, after adjust-
ment for fitness level, the difference in mortal-
ity was not different between those with and
without MetS, suggesting that fitness had a
protective effect on mortality.

Recognizing the MetS Client
As stated earlier, abdominal obesity is the

first and most important clue that a client may
have the MetS.  In ACSM’s Guidelines for
Exercise Testing and Prescription, Seventh
Edition, primary risk factors for cardiovascu-
lar disease include: a waist girth of 40 inches
for men and 35 inches for women, a BMI >30,
a waist to hip ratio of >0.95 in men and >0.86
in women, and sedentary lifestyle.   

When clients first meet with a health and
fitness professional, they often have little
knowledge about their primary risk factors
such as fasting glucose, blood pressure, or
blood lipids. According to ACSM’s risk strat-
ification, individuals with two of the follow-
ing signs and symptoms are classified as high
risk for cardiovascular disease and should be
referred to a physician before beginning an
exercise program: the presence of a BMI >30,
a large waist circumference (> 40 in. in men
and >35 in. in women), a waist to hip ratio of
>0.95 in men or >0.86 in women, and/or a
sedentary lifestyle 

“Vigorous physical activity” is defined as
an intensity >60% VO2max, which is attainable
for many clients during brisk walking.  Avoid
using the term “vigorous” when talking to the
client about the initial program because of the
possible negative connotation of the word.  In
place of vigorous, use less threatening words,
such as suitable, appropriate, or moderate.
Remember, many sedentary people associate
exercise with pain, so it is important to create
dialog that is psychologically comfortable for
them. In addition, it is critical for the FP to
record and carefully evaluate any information
provided by the physician before initiating a
program.

Exercise Recommendations for
the MetS Client

It has been established that sedentary
lifestyle and poor cardiorespiratory fitness
increase the risk for the MetS.  In fact, Lakka
et. al., found that men who spent less than one
hour per week in physical activity were 60

percent more likely to have the MetS than
men who spent three or more hours per week
involved in physical activity. The same study
found that men who had VO2max values less
than 29 mL•kg-1

•min-1 were seven times more
likely to have the MetS than men who had a
VO2max greater than 35 mL•kg-1

•min-1 10.
Fortunately, endurance training has been

shown to reverse risk markers associated with
MetS. Evidence from the HERITAGE study
indicated that after 20 weeks of endurance
training, 30 percent of subjects who original-
ly had MetS no longer met the criteria for the
MetS11 Lakka et. al., suggest that exercise
intensity prescribed for the client with the syn-
drome should be set at 4.5 METs or higher.
For example, the ACSM metabolic equations
associate 4.5 METs with treadmill walking at
3.0 mph and a 3 percent grade.

In addition to endurance training, resist-
ance training is recommended since strength
has been shown to be inversely associated
with the presence of the MetS9.   In normal
weight men,  those with the highest strength
to weight ratio in the bench press and leg
press were 44 percent less likely to develop the
MetS than individuals with the lowest
strength to weight ratio9.  Similarly, in over-
weight men, those with the highest strength to
weight ratio were 39 percent less likely to
develop the MetS than those with the lowest
strength to weight ratio9. 

For the client with hypertension, circuit
weight training is the resistance training pre-
scription of choice13.  Circuit training should
consist of 8-10 exercises targeting major mus-
cle groups.  The load at each exercise station
should be 40-60 percent of the client's esti-
mated 1-RM for that exercise.  The client
should move through the circuit spending a
specified amount of time at each station and
moving on to the next after 30-45 seconds of
recovery.  The circuit should begin with large
muscle groups and progress to smaller muscle
groups.  The client may repeat the circuit mul-
tiple times. Appreciable gains in both cardio-
vascular and muscle conditioning result from
this type of training.  Heavy lifts such as 1-
RM testing or sets with loads >70 percent of
the estimated 1-RM are not recommended.  

A report by Cruz and Goran3 proposed that
programs for children and adolescents with
the MetS should include non-weight bearing
strength training, especially for those who are
overweight or obese.  For example, use the
seated leg press machine in place of standing
squats or lunges.  Keep in mind that for this
age group, all interventions should focus on
insulin resistance, since it appears to be the
underlying cause of the MetS, as opposed to
programs that primarily target weight loss4.

To summarize, a progressive endurance
exercise program as described in ACSM’s
Guidelines for Exercise Testing and
Prescription is appropriate.  Duration per ses-

sion should begin with 20 minutes and
progress to 60 minutes over a six-month
training period. Similarly, intensities might
begin at 40-60 percent VO2max and progress
over a six-month period.  After initial condi-
tioning, occasional bouts of intensity at 80-
85% VO2max may be added.  Circuit resistance
training should be incorporated into the rou-
tine 2-3 times a week with loads of 40-60 per-
cent of estimated 1-RM. Emphasis should be
focused on time spent per set, rather than load
lifted. The FP should set specific guidelines for
the client in this type of training, especially if
the client works out independently two or
more times per week. If the client has a
detailed written plan to follow, the chances of
a successful workout are enhanced.

Finally, the FP should emphasize exercise
consistency and ensure that the client under-
stands that the presence of the MetS increases
their risk for Type 2 Diabetes and all of its
symptoms, including increased risk for cardio-
vascular disease, renal disease, and erectile
dysfunction6. 

Conclusions
Understanding the MetS is more than sim-

ply comparing body types as either apples or
pears.  It is a complex condition that involves
many physiological, metabolic, nutritional,
hormonal, and psychological interactions.
We have addressed one aspect of intervention
— physical activity.  There is no quick solu-
tion or magic pill, but getting more people to
engage in physical activity will certainly be
helpful.
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SELF-TEST #1 (1 CEC): The following questions were
taken from “Lifestyle Management of Hypertension” pub-
lished in this issue of ACSM’s Certified News, pages 2-4.
1. Which of the following is classified as
prehypertension?

A. 140/90 mm Hg
B. 120/90 mm Hg
C. 130/82 mm Hg
D. 140/82 mm Hg

2. The average reduction in blood pressure in individuals
with hypertension from a single endurance exercise
session or regular aerobic training is approximately
_____ for systolic and diastolic blood pressures.

A. 2-3 mm Hg
B. 4-5 mm Hg
C. 8-10 mm Hg
D. 5-7 mm Hg

3. Which of the following medications slows heart rate
and may impair thermoregulation?

A. ACE Receptor Blockers
B. Beta Blockers
C. Diuretics
D. Alpha Blockers

4. The duration of aerobic physical activity designed to
reduce blood pressure should total at least ______.

A. 20 minutes
B. 45 minutes
C. 30 minutes
D. 60 minutes 

5. The DASH eating plan consists of plenty of
_________ and reduced amounts of ________.

A. Whole grains\sodium
B. Whole grains\fruits
C. Fruits\whole grains
D. Red meat\sodium 

SELF-TEST #2 (1 CEC): The following questions were
taken from “Fitness, Physical Activity, and Inflammatory
Markers for Cardiovascular Disease” published in this
issue of ACSM’s Certified News, pages 5-7.
1. The AHA has identified many risk factors for
cardiovascular disease.  Which of the following is not
one of the original risk factors deemed “primary” more
than 40 years ago?

A. High blood pressure
B. Diabetes
C. High cholesterol
D. Smoking

2. CRP levels indicative of the highest risk are:
A. Between 0.8 and 1.2 mg/L
B. Less than 2.0 mg/L

C. Greater than 100 mmHg
D. Between 3.9 and 15 mg/L

3. Many markers in the blood are associated with inflam-
mation. These markers include all of the following
except:

A. Plasma volume
B. Fibrinogen
C. Proteins associated with the immune response
D. White blood cell count

4. High CRP levels have been closely associated with all
of the following except:

A. Poor fitness
B. The metabolic syndrome
C. Gender
D. Obesity

5. Methods that have been used to lower CRP include
the following:

A. Statin therapy
B. Stopping smoking
C. A diet low in fat and high in whole grains
D. All of the above

SELF-TEST #3 (1 CEC): The following questions were
taken from “Metabolic Syndrome: Fast Track to the End
of the Road” published in this issue of ACSM’s Certified
News, pages 9-10, 12.
1. Which of the following is the chief predictor that a
client may have the MetS?

A. Low cardiorespiratory fitness level
B. High initial levels of upper body strength
C. Large waist circumference
D. Low fasting blood glucose levels
E. Taking antihypertensive medication even though
he/she is moderately active

2. Circuit resistance training is the recommended
resistance training protocol for the client with MetS.
Which of the following are true statements about circuit
training that the FP should remember?

I. The circuit should include 2-3 stations at which the
loads are increased to 90-92% of 1 RM
II. The time the client spends at each station is more
important than the load lifted 
III. Rest intervals between stations/sets should 
be short 
IV. Improvement of cardiorespiratory fitness is not a
goal of circuit training for the MetS client 
V.  There is no evidence that strength gains resulting
from circuit training are beneficial in combatting the
MetS, only weight loss as a result of endurance
training is of any benefit.

A. I only
B. II and III only
C. V only
D. I and IV only
E. None of the above are correct

3. According to the article, which of the following should
be the primary focus of a training program for youth with
the MetS?

A. Weight loss
B. Restoration of athletic ability to a level similar to
their healthy-weight peers 
C. Strength gain 
D. Increase in VO2max

E. Decrease insulin resistance - increase glucose
tolerance 

4. The highest overall prevalence rate of the MetS is
found in which ethnic group?

A. Asians
B. Hispanics
C. Caucasians
D. Black 

5. The metabolic syndrome is also known as:
A.  Metabolic fever
B.  Obesity factor
C.  CRF disorder
D.  Syndrome X
E.  Y Factor

SELF-TEST #4 (1 CEC): The following questions were
taken from “Strength Training in Children and Teens:
Implementing Safe, Effective & fun Programs-Part Two.”
published in ACSM’s Health & Fitness Journal ®, 
Volume 9, No. 4, pages 13-18.
1. Which of the following should NOT be considered
when starting a youth strength training program?

A. Choose creative and fun names for youth programs.
B. Provide rewards for participation, attendance, and
achievement of personal goals. 
C. Organize the participants into age groups. 
D. Encourage competition among the children in the
weight room. 

2. Youth strength training programs should include
____.

A. Only weight training 
B. All modalities except weight machines 
C. A variety of training methods\modes 
D. All modalities except free weights 

3. When initially learning new movement patterns and
exercises, use ________.

A. Loads that will permit 12-15 repetitions 
B. No-load repetitions 
C. Loads that will permit 8-12 repetitions 
D. Loads that are considered “easy” by the youth
(e.g., allowing 20 repetitions)

4. Which of the following is NOT a purpose for
performing multi-joint, large-muscle mass, complex
movements before single-joint, small-muscle mass,
simple movements?

A. To avoid use of excessive loads with single-joint
movements
B. To prevent training plateaus
C. To increase training efficiency
D. To decrease injury potential

5. Which of the following statements is TRUE?
A. Sets should be performed to a point of fatigue, 
not failure.
B. Progression to performing 4-5 exercises per
muscle group has been recommended.
C. In 1993, ACSM recommended that lifting maximal
amounts of weight be included in strength training
programs for children.
D. A preparticipation medical exam is mandatory for
all children and adolescents before participating in
strength training.
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three articles especially relevant to the
health/fitness or clinical practitioner. These
articles are written by you, the ACSM
Certified Professional, and authors whose
articles appear in ACSM’s Certified News
receive continuing education credits (CECs)
for their efforts. For author guidelines, and/or
to propose a future article idea, please e-mail
certification@acsm.org.

NCCA Accreditation Update
By now, most of you are aware of IHRSA’s

recommendation to their member clubs
regarding the hiring of certified professionals
whose credential is accredited by the National
Commission for Certifying Agencies (NCCA).
CCRB submitted the accreditation applica-
tion for the ACSM Certified Personal
TrainerSM credential in January of this year,
and we expect to receive the results no later
than the end of the third quarter this year.
Additionally, CCRB will be submitting
accreditation applications for all other certifi-
cations (HFI, ES, and RCEP) in September.
For additional information or updates as to
the status of all our applications, please visit
the ACSM Web site (www.acsm.org) and fol-
low the links to certification.

ACSM’s Resources for the
Personal Trainer, 2nd Edition
Available Summer, 2006

The all new, second edition of ACSM’s
Resources for the Personal Trainer is set to
publish this Summer. This comprehensive text
specifically supports the ACSM Certified
Personal TrainerSM credential, and can be used
for both personal study and as a primary text-
book supporting an academic course. For
additional information or updates regarding 
a publication date, please visit the ACSM 
Web site (www.acsm.org) and follow the 
links to certification, or the Web site of our
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ACSM’s Regional Chapters
Enjoy top-notch educational presentations

and unmatched opportunities to network with
fellow professionals at ACSM’s Regional
Chapter meetings. In addition, earn valuable
continuing education credits to keep your
certification current. Below is a listing of
upcoming meetings near you:

• July 19-22,Alaska Chapter, Sitka,Alaska
Contact: Litia Garrison,
alaska_acsm@yahoo.com

• October 5-7, Midwest Chapter, Mt.
Pleasant, Michigan
Contact:Tim Kirby, Ph.D., kirby.1@osu.edu,
www.mwacsm.org

• October 12-13, Northland Chapter,
Mankato, Minnesota
Contact: John Keener, Ph.D.,
nacsm@d.umn.edu, www.d.umn.edu/~nacsm

• October 20-21, Central States Chapter,
Kansas City, Missouri
Contact: Joel Cramer, Ph.D.,
jcramer@ou.edu, www.centralstatesacsm.org

• November 9-10, New England Chapter,
Providence, Rhode Island
Contact: Dino Costanzo,
neacsm@nbgh.org.www.neacsm.org

• November 10-11, Mid-Atlantic Chapter,
Harrisburg, PA
Contact:W. Craig Stevens, Ph.D.,
wstevens@wcupa.edu, www.marcacsm.org

• November 10-11, Southwest Chapter, San
Diego, California
Contact: Jack Young, Ph.D., FACSM,
jyoung@ccmail.nevada.edu, www.swacsm.org
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SELF-TEST ANSWER KEY FOR PAGE 11
————— QUESTION ——————
1 2 3 4 5

TEST #1: C D B C A
TEST #2: B D A A D
TEST #3: C B E B D
TEST #4: D C B A A

publisher, Lippincott, Williams & Wilkins
(www.lww.com).

Finally, CCRB will be hosting its annual
Certification Colloquium at the ACSM
Annual Meeting in Denver. The symposium is
scheduled for Wednesday, May 31, from 
1-1:50 p.m. If you are planning on attending
the Annual Meeting, please make plans to join
us as we provide our annual CCRB report.


