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The Metabolic Syndrome—the ‘‘Syndrome
X Factor’’—at Work

T
he metabolic syndrome,
formerly called syndrome X,
represents a cluster of health

risk factors present at one time in a
given individual. This clustering

of multiple interrelated risk factors
dramatically raises overall risk for an

individual to develop conditions such
as diabetes, cardiovascular disease,

or even premature death. Information
regarding the clustering of multiple

behavioral health risks has been
discussed (1, 2). For the metabolic
syndrome, however, the clustering

is not characterized around health
behaviors but rather around modifiable

health risk factors including obesity,
blood lipids, blood pressure, and

insulin resistance (3).

So, What Really IS the
Metabolic Syndrome?
The term ‘‘metabolic syndrome’’ has

been widely accepted in the medical
scientific literature—although several

varying definitions exist—and it
even has its own International
Classification of Diseases code (277.7).

The Third Report of the National
Cholesterol Education Program
Expert Panel on Detection, Evaluation,
and Treatment of High Blood
Cholesterol in Adults (Adult Treatment
Panel III or ATP III) (4) definition is

used in the United States and is the
one most likely used for clinical

purposes. Several definitions
of the metabolic syndrome are
provided in the table below.

Prevalence in the United States
Multiple risks cluster quite frequently
within individuals. From a behavioral

risk factor perspective, 57.7% (i.e.,

the majority) of the U.S. adult
population meets the definition of
having multiple (�2) risk factors of

only four health behaviors (smoking,
physical inactivity, overweight, and

risky drinking) (2). The prevalence of
the metabolic syndrome among U.S.

adults 20 years and older has been
estimated to be 23.7% (7). Wide

variation occurs around age and
race, but not between men and

women. For example, prevalence
for men is 24.0%, and for women,
it is 23.4%. On the other hand, for

those aged 20 to 29 years, prevalence
was 6.7% compared with 43.5% for

those aged 60 to 69 years. Prevalence
was highest among Mexican

Americans (31.9%) and lowest
among African Americans (21.6%).

Prevalence in the
Worksite Setting
Knowing that age is directly related
to prevalence of the metabolic

syndrome may lead to the assumption
that most of the health concerns
related to this will occur in the

older population and retirees.
Unfortunately, this is not true.

The metabolic syndrome occurs
in 23.1% of the U.S. work force

compared with the 23.7% noted above
for the entire U.S. adult population.

Prevalence is approximately the same
in both sexes but varies greatly across

weight categories. Figure 1 shows the
impact of weight (body mass index)
across three age strata for employees

based on data from the National
Health and Nutrition Examination

Survey 1999 to 2000 (8). Whereas the
average prevalence is 23.1%, the

prevalence among obese workers is as
high as approximately 50% to 70%

among 20- to 39-year-olds and
60-year-olds or older, respectively.
Hence, the metabolic syndrome affects

a large proportion of the work force,
places those affected at elevated risk for
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major diseases and disorders, and
disproportionately affects those who

are overweight and obese.

What Can Be Done?
Is there any indication that strategies

designed to lower the disease risk
for those affected with metabolic

syndrome are effective? If so, are there
valid and affordable ways in which

employees with metabolic syndrome
can be identified? What if diagnosis

of metabolic syndrome is too
cumbersome—can anything be done

to ameliorate the potential impact
of this condition without formal

diagnosis?
In the worksite setting, on-site

screening approaches represent tactics
to identify employees with metabolic

syndrome. However, whereas waist
circumference, triglycerides, HDL,

and blood pressure may be relatively
easy to measure, measurement of

fasting glucose is more difficult
because the employee needs to be

in a fasted state. Identification of the
condition based on claims analysis

is problematic; hypertension has a
high false-positive rate; previously

Table. Definitions and Sources of Definitions of the Metabolic Syndrome

ATP III 4 WHO 5 IDF 6

Metabolic syndrome is defined
as follows:

Metabolic syndrome is defined
as follows:

Metabolic syndrome is defined
as follows:

The presence of three or more
of the components listed below:

Diabetes, impaired fasting glucose,
impaired glucose tolerance, or
clinically determined insulin
resistance plus at least two of the
following criteria:

Central obesity (defined as �94 cm
for European men and �80 cm
for European women) plus any two
of the following four factors:

Risk Factor Defining Level Risk Factor Defining Level Risk Factor Defining Level

Waist circumference Waist/hip ratio

Men >102 cm (>40 in) Men >0.90

Women >88 cm (>35 in) Women >0.85

Triglycerides �150 mg/dL Triglycerides
and HDL

Raised triglycerides
level or specific
treatment for
the lipid
abnormality

>150 mg/dL
(1.7 mmol/L)

Men �1.7 mmol/L
or HDL
<0.9 mmol/L

Women �1.7 mmol/L
or HDL
<1.0 mmol/L

HDL cholesterol Reduced HDL
cholesterol or
specific treatment
for the lipid
abnormality

Men <40 mg/dL

<40 mg/dL
(0.9 mmol/L)
in men

Women <50 mg/dL <50 mg/dL
(1.1 mmol/L)
in women

Blood pressure �130/85 mmHg Blood pressure �140/90 mmHg Raised blood
pressure or
treatment of
previously
diagnosed
hypertension

Systolic pressure
�130 mmHg
or diastolic
pressure
�85 mmHg

Fasting glucose �110 mg/dL Urinary albumin
excretion rate
or albumin/
creatinine ratio

>20 2g/min or
�30 mg/g

Raised fasting
plasma glucose
or previously
diagnosed
type 2 diabetes

�100 mg/dL
(5.6 mmol/L)

Note: ATP III indicates Third Report of the National Cholesterol Education Program Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III); WHO, World Health Organization; IDF, International Diabetes Federation; HDL, high-density lipoprotein;
LDL, low-density lipoprotein.
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diagnosed hypertension or
hyperlipidemia may be currently

under control, and obesity codes
are underreported. Furthermore, the

diagnoses codes coming from
the claims data may indicate the

presence of the condition, but do
not provide insight into the severity
of the condition. So, there are

some concerns about a systematic
method by which to identify potential

program candidates.
The Diabetes Prevention Program

(DPP) was a large randomized

controlled trial designed to study the
impact of lifestyle and pharmacological

intervention on the prevention of
diabetes among subjects with impaired

glucose tolerance (9). After 3.2 years

of follow-up, the lifestyle intervention
(which consisted of an intensive

lifestyle regimen designed to induce

7% weight loss and 150 minutes of
exercise per week) was effective at

preventing or delaying the onset
of diabetes for 58% of the subjects

compared with 31% among those

subjects who treated with Metformin1.
Many of the DPP subjects actually

met the criteria for metabolic syndrome,

and therefore, this study also served as
a data source for the impact of lifestyle

and drug intervention on metabolic
syndrome (10). Using the ATP III

criteria (outlined above), 53% of
the study population was identified with

metabolic syndrome. The proportion
of subjects who met the criteria for the

individual components of the metabolic
syndrome showed the following

prevalence:

� waist circumference, 78%

� high triglyceride level, 57%

� low HDL cholesterol, 46%

� high blood pressure, 45%

� fasting blood glucose, 33%

The results of the intervention

were very encouraging and are

depicted in Figure 2. The prevalence
of metabolic syndrome was

significantly reduced from 51% to
43% in the intensive lifestyle
intervention group. An impressive

result, especially when considering
that, during the course of the study,

the prevalence actually increased
among the control subjects from

55% to 61%. In the Metformin1

group, the results remained

unchanged. The change in prevalence
among members of the lifestyle
intervention group amounts to a

41% reduction relative to the control
group and a 29% reduction

compared with the Metformin1

group. Hence, the impact of a

moderate amount of weight loss
and an increase in physical activity

is not only effective in reducing the
incidence in diabetes, but also is
more effective in reducing other
components of the metabolic
syndrome.

Recommendations for Addressing
Metabolic Syndrome at the
Worksite
The findings that obesity and waist

circumference are highly prevalent
among those with metabolic

Figure 1. Prevalence of metabolic syndrome among the U.S. work force by body mass index category and age (8).
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syndrome! and that weight loss and

increased physical activity are effective
interventions present a solution
for addressing this condition at the

worksite. Even if diagnosis of the
conditions is problematic, providing

employees who meet the obesity and
low physical activity criteria access to

intervention opportunities is a first
step. Next, those who are at elevated

levels of risk based on their own
self-report of high blood pressure,

high cholesterol, an expanded waist
line, or even family history of
diabetes can be encouraged to visit

their physician and check their
blood lipids and glucose. The

traditional approaches to increasing
awareness of the risk factors, providing

access to effective behavior change
programs, and identifying and creating

a supportive work environment and
social support system remain
cornerstone strategies to

implementation of programs that
generate impact. However, while some

of the interventions can occur at the
worksite, some risk factors should be

addressed in collaboration with the
health care system. Employees should

be encouraged to seek appropriate care
from their physician. A summary of

recommended steps in the treatment

of metabolic syndrome includes the
following:

� behavioral therapy for the reduction
of obesity and increase in physical
activity

� treatment of existing chronic
disease risk factors for diabetes,
cardiovascular disease, renal
disease, peripheral vascular disease,
and stroke

While medical treatment for the

risk factors is important, employees

should be made aware that, based

on the evidence, the behavioral

intervention (i.e., weight loss and

physical activity) in the DPP trial

was more effective than the

pharmacological agent Metformin1

for improvements in HDL cholesterol,

triglycerides, and blood pressure.
The metabolic syndrome represents

a major modifiable risk factor cluster

highly prevalent among employees

that can be effectively addressed

with lifestyle interventions. Moderate

weight loss and increased physical

activity are highly effective strategies

that can reduce the number of

employees who are at elevated risk

for disease or premature death.

Worksite health promotion

practitioners are highly qualified
and prepared to implement such
strategies at the worksite.
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Figure 2. Prevalence of metabolic syndrome at baseline and follow-up in the Diabetes Prevention Program (10).
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