
When an individual is di-

agnosed with metabolic

syndrome (MSyn), he

or she is suffering from multi-

ple cardiovascular and metabol-

ic risk factors for disease. These

physiological agitators function

synergistically to increase the

risk for numerous health com-

plications and early mortality.

Some of the major health con-

sequences include type II dia-

betes, coronary artery disease

(CAD), myocardial infarction

and stroke. Genetics certainly

play a role in the development

of the MSyn but lifestyle/envi-

ronmental issues such as a low

physical activity, poor diet and

progressive weight gain signifi-

cantly contribute to risk. Sur-

prisingly, even though the syn-

drome creates serious physio-

logical issues, and the preva-

lence in the US is believed to be

exceptionally high due to its re-

lationship with obesity; at the

present time there are no uni-

versally-accepted criteria for di-

agnosis. Various governing

bodies have slightly different di-

agnostic criteria, but currently

the criteria set by the American

Heart Association (AHA) and

the National Heart, Lung, and

Blood Institute (NHLBI) are

the most commonly followed

among American physicians.

Figure 1 identifies this syn-

drome’s symptoms and should

therefore clarify the important

role of exercise in its treatment.

Changes in behavior should

be aimed at reducing body fat

(large waist due to visceral fat),

maximizing caloric expenditure

through activity, enhancing car-

diovascular function (elevated

BP, glucose and triglycerides),

and optimizing hormonal dy-

namics/sensitivity (blood glu-

cose). Due to the nature of the

problem and the identified so-

lutions these goals are best met

via an integrated approach us-

ing resistance training (RT),

aerobic training, dietary adjust-

ments and applicable lifestyle

modifications. RT has received

additional attention in recent

years as it relates to preventing

and managing metabolic dis-

eases and issues (diabetes).

Most physicians prescribe aero-

bic training for individuals with

the MSyn due to the associated

cardiovascular risk factors, but

the importance and synergistic

benefits of weightlifting on

metabolic dysfunction must not

be undervalued. For example,

recent evidence showed that RT

performed at least 2 days/week

can reduce the risk for and

prevalence of the MSyn among

US adults. 

There is significant evidence

that weightlifting can have posi-

tive effects on improving

glycemic control and fasting

blood glucose. Glucose uptake

mediated by muscular contrac-

tions, increased intramuscular

glucose transporter content

(GLUT4), as well as increases in

lean mass have all been identi-

fied as means by which

weightlifting helps individuals

with glucose intolerance and

type 2 diabetes better manage

their circulating glucose levels.

RT may also reverse impair-

ments to fasting glucose by in-

creasing muscle cell function,

cellular sensitivity and en-

docrine responses; secondarily,
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the ability and confidence to

engage in various forms of

physical activity on a daily basis

improves with participation.

As it relates to blood lipid pro-

files (dyslipidemia), aerobic

training has been considered

most effective for creating posi-

tive changes – and while cardio-

vascular exercise is a relevant

intervention tool, weightlifting

has also demonstrated an ability

to expedite improvements in

total cholesterol, serum LDL

content (“bad cholesterol”) and

serum triglycerides. A reduc-

tion in abdominal adiposity is

the proposed mechanism for

these improvements, observed

in individuals with type 2 dia-

betes as well as those with diag-

nosed dyslipidemia. Weightlift-

ing has also been shown to cre-

ate modest improvements in

measures of resting and exercise

BP among individuals with hy-

pertension when employed us-

ing circuit training. Meta-

analysis suggests an approxi-

mate 2% reduction in resting

systolic BP, and an approximate

4% reduction in resting dias-

tolic BP following four weeks of

circuit-based RT. Adjunct RT

has also been shown to improve

BP responses to maximal exer-

cise as well as recovery heart

rates (HR) and BP following in-

tense cardiovascular training.

While aerobic training should

be emphasized for cardiovascu-

lar health and caloric expendi-

ture, RT does play a critical role

in improving body composition

and metabolic function. For

example, RT performed twice a

week, in the absence of a weight

loss diet was shown to reduce

central girth among older men

with type 2 diabetes. RT can

provide for both direct and in-

direct caloric expenditure

through the sessions them-

selves, and increase the poten-

tial for gains in lean mass. 

The modes used in a RT pro-

gram for MSyn are generally

dictated by time availability,

client compliance and any spe-

cific limitations. It is recom-

mended to put the client

through an integrated program

to increases their relative fitness

level. Obtaining medical clear-

ance is often necessary due to

physical markers and pharma-

cological intervention; a per-

sonal trainer must remember to

stay within their scope of prac-

tice and make prudent deci-

sions when initiating the pro-

gram via a comprehensive as-

sessment and the subsequent

development of an applicable

needs analysis. Either way, the

personal training program

should be reflective of potential

side-effects/physiological re-

sponses of the medications the

client is taking to create a suit-

able training matrix. Trainers

should know when to alter a

given session based on the

recognition of red flag

 indicators. 

Hypertension is the greatest

concern when developing a

weightlifting program for

clients with the MSyn due to

significant BP responses during

RT. For example, performance

of the leg press to volitional

failure has been shown to in-

crease BP to measures as high as

480/350 mmHg. Numerous

components of a weightlifting

Metabolic Syndrome  FIGURE 1

An elevated waist
circumference

Men ≥ 40 in,
Women ≥ 35 in

Elevated serum
triglycerides

≥ 150 mg/dL;
or medicated

Reduced
serum HDL

(good cholesterol)

Men < 40 mg/dL,
women < 50 mg/dL;

or medicated

Elevated blood
pressure (BP)

≥ 130/85 mmHg;
or medicated

Elevated fasting
blood glucose

≥ 100 mg/dL;
or medicated

MSyn is identified with the presence of
three of the following criteria:
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program can impact the BP re-

sponse, including the loads uti-

lized, repetition/set schematics

(volume), the speed of move-

ment, rest periods and the total

quantity of muscle mass used.

Dealing with hypertension 
and MSyn:

Monitor BP before,

occasionally during, and

after the training  session

– Absolute contraindication

= 180/110 mmHg at rest

– Keep exercise BP

<220/<105 mmHg

Teach and ensure proper

breathing technique to help

minimize  elevations in BP;

have the client breath in

during the eccentric and out

during the concentric

Use relatively lighter

loads/intensities in a circuit

or other moderate/high work

volume format

– Start with 55-65% of the

1RM and progress over

time (based on the goal)

to 65-70%

– If employing the Borg RPE

scale, maintain an

intensity between 11-13

Consider 7-12 repetitions

per set at a controlled pace –

1.5 sec concentric, 1.5 sec

eccentric to limit breath

holding or the Valsalva

maneuver (avoid intense

isometric activities) 

Use rest periods of at least

one min between sets to

allow BP to return close to

baseline measures before

performance of the next set

Avoid heavy bilateral lifts

known to exponentially

increase BP (e.g., leg press)

– Traditionally bilateral

selections that use

significant muscle mass

should be performed in a

unilateral fashion to elicit

less of a hemodynamic

response 

In summary = employ

relatively high-volume, low-to-

moderate intensity activities

(modifying as needed) in

circuit fashion. Monitor BP

intermittently as well as

breathing technique with

higher-risk clients.

Impaired fasting glucose

(especially with type 2 diabetes)

also carries critical considera -

tions for the personal trainer

working with a client with

MSyn; and in many cases

presents with high BP. RT is

usually considered contrain -

dicated for those who have

ulcerations and/or wound

infections due to peripheral

neuropathy. This is also true of

clients suffering from specific

complications associated with

 retinopathy. 

Dealing with impaired
glucose management and
MSyn:

Trainers should ensure the

client is well hydrated before

a session and use caution if

the client’s blood glucose

level exceeds 300 mg/dL

without ketones

Never use insulin within an

hour of working out as it will

cause reactive hypoglycemia

Be familiar with the signs of
hypoglycemia = weakness,
abnormal sweating, nervous -

ness and anxiety, extreme

hunger, headache, tingling of

the fingers or mouth, visual

disturbances, confusion and

even seizures or coma

(severe cases) 

If the client’s glucose level is

<100 mg/dL before a session,

the trainer should advise

consumption of a 20-30g

carbohydrate snack (high-

glycemic selection) before

starting to reduce the risk of

 hypoglycemia

– Hypoglycemia risk can

also be reduced by

encouraging the client to

monitor their blood

glucose every 30 min

during  exercise

– Clients with type 2

diabetes should not train

late at night to  reduce the

risk for hypoglycemia

during sleep

It is recommended to first

assign lower training

intensities for novice clients

(e.g., 50-60% of the 1RM),

but assign heavier loads (e.g.,

70-85% of the 1RM) for

non-hypertensive trained

individuals to optimize

insulin dynamics and

glucose control

Combining RT with en -

durance training will best

optimize glucose

management 

Excessive abdominal obesity

can create unique obstacles and

warrant specific training goals

as well. Severely obese clients

may have difficulty using select

machines properly. This should

be considered before the client

is put in an embarrassing situa-

tion. Large machines or free

weights should be utilized to

 allow for proper biomechanics,

technique and client comfort.

Obese individuals may also ex-

perience discomfort performing

prone activities (e.g., prone leg

curl, opposite raises off the

floor). Furthermore, their

weight must be considered if

stability or balance is required

for the activity, or if it involves

notable impact forces. Ortho-

pedic issues such as joint ede-

ma, tendinopathy and arthritis

are also common among over-

weight clients, and can force the

modification of exercise – such

as adding time to the warm-up,

limiting the range of motion

due to balance or reducing the

total load used. As it relates to

dyslipidemia, personal trainers

should be aware that clients

taking lipid-lowering medica-

tions may experience additional

muscle weakness and soreness

(myopathy); especially with

heavy eccentric exercise. Health

professionals who work with a

client who experiences pro-

longed, severe soreness while

taking medications such as

Statins should immediately re-

fer them to their physician. 

Again, cardiovascular activi-

ties should remain a primary

emphasis for clients with MSyn,

but appropriately-applied RT

also provides significant bene-

fits and should be part of a total

lifestyle intervention for these

individuals. As long as the pre-

vious considerations are fully

understood and applied, per-

sonal trainers should be able to

create life-changing benefits in

this population over the course

of a well-structured, periodized

program – which will usually

create long-term loyalty/reten-

tion as well as word-of-mouth

recommendations amongst

others who suffer from similar

issues.

Keep  c l i e n t s  S AFE
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