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The Metabolic Syndrome: a Modern Variant

of Stress-Related Disease?
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The relative control of transmissible infectious or
parasitic diseases witnessed during the epidemiologic
transition in the 20th century as a result of the great
progress in prevention and treatment (antibiotics, anti-
parasitic agents) has enabled the progressive eclosion
of other, nontransmissible diseases. The 4 most repre-
sentative of these are cardiovascular disease, cancer,
obesity, and diabetes mellitus (DM). Obesity and DM
share, in part, the same genetic “soil,” and their ex-
pression has been hastened by the spectacular changes
in lifestyle during the second half of the 20th century,
and which are still taking place. In essence, these
changes concern the forsaking of healthy dietary ha-
bits (diets rich in fiber, low in saturated fats and so-
luble sugars, and with abundant fruit and vegetables),
the cessation of regular physical exercise, and the
adoption of unhealthy habits, such as smoking or ex-
cessive consumption of alcohol. Obesity and type 2
DM are now so common that they warrant the descrip-
tive designation of “diabesity.” These diseases condi-
tion or facilitate the possible accumulation in suscepti-
ble persons of other metabolic diseases (dyslipidemia,
hyperuricemia) and non-metabolic disorders (high blo-
od pressure, nonalcoholic fatty liver disease, or
steatohepatitis), and even the appearance of low grade
inflammatory markers (C-reactive protein, interleukin
6) or stigmas of an antifibrinolytic, prothrombotic sta-
te. This accumulation, which may or may not be se-
quential, of such a variety of inter-related, pathophy-
siological changes, often due to the common link of
insulin resistance, promotes and accelerates the deve-
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lopment of (macro) vascular atherogenesis (a chronic,
inflammatory process with its own features), and it
may provoke the clinical onset of serious consequen-
ces, including ischemic heart disease, stroke, and obli-
terating arteritis of peripheral vessels of the limbs, es-
pecially the legs.

Historically, the concept of the metabolic syndrome
(MS) is quite recent. The syndrome was characterized
in clinical practice by M. Hanefeld! during the 1970s
as the coexistence of truncal obesity, dyslipoproteine-
mia, glucose intolerance or type 2 DM, hypertension,
hyperuricemia, hypercoagulation and fibrinolysis de-
fects, hyperandrogenism, fatty liver, bile stones, osteo-
porosis, and a high incidence of cardiovascular disea-
se. In 1987, the association of some of these
components (but not obesity!) and their link with the
main pathophysiologic feature of insulin resistance
was named syndrome X by Reaven.? This seminal
study triggered basic and clinical research in the field
and led to the wider and more complex concept of the
MS.

According to the Task Force Consensus Report on
Insulin Resistance by the Spanish Society of
Diabetes,® “insulin resistance means the reduction in
the ability of insulin to exert its biological actions in
typical target tissues, such as skeletal muscle, the liver,
or adipose tissue. Chronic or sustained insulin resis-
tance is currently considered to be the common basis
for numerous metabolic and nonmetabolic diseases,
including type 2 DM, obesity, high blood pressure,
dyslipidemias, and/or cardiovascular disease.” How-
ever, insulin resistance and the MS are not synony-
mous. The former refers to a pathophysiologic, mecha-
nistic disease state. The latter is a descriptive phrase
that underlines a clinical and epidemiologic situation
with a high risk, especially a vascular risk. Insulin re-
sistance has its best place in the field of basic biome-
dical research. The concept of the MS is immediately
understood by clinicians, whether they are internists,
endocrinologists, or cardiologists, and it is influential
in the diagnostic and therapeutic decision. It helps the
clinician to estimate future “risks” (e.g., cardiovascu-
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lar). Failing to distinguish between the two concepts
without doubt hinders agreement on the criteria for the
definition of MS, as we highlight below.

The MS is indeed complex. It is polygenic,
multifactorial in origin, and the defining criteria are
far from being agreed upon internationally. The World
Health Organization (WHO),* the EGIR group (Euro-
pean Group for the Study of Insulin Resistance),’ and
the North American Program for the Detection, Eva-
luation and Treatment of High Blood Cholesterol in
Adults (Adult Treatment Panel III [ATP-III])*” have
all developed different sets of criteria to define the
MS. In the case of the EGIR group and the WHO, the
couplet insulin resistance/hyperinsulinemia is a funda-
mental requirement for diagnosis. The criteria propo-
sed in the ATP-III, however, lack this couplet. Instead,
they replace it by obtaining anthropometric and labo-
ratory data that are easily acquired in clinical practice
and, therefore, accessible not only in a sophisticated
hospital setting (so important!) but also in the primary
health care setting. Likewise, in the ATP-III the pre-
sence of central obesity is given great importance as a
criterion, yet it is not dependant on the presence of
diabetic insulin resistance and/or carbohydrate intole-
rance, as required by the WHO or the EGIR group.
Universally accepted criteria are obviously necessary,
since epidemiologic studies on the MS already abound
worldwide. In the United States, the NHANES III
study (The Third National Health and Nutrition Exa-
mination Survey),® undertaken in 89 locations across
the United States and in which the ATP-III criteria
were first postulated, discovered an overall prevalence
of the MS of 22.8% in men and 22.6% in women.

In Europe,?® following the WHO criteria (excluding
diabetics), the prevalence of the MS is 23% (ranging
from 7% to 33% according to age) in men and 12%
(ranging from 5% to 22% for ages 40-55 years) in wo-
men. Using the EGIR definition, the prevalence fi-
gures in European countries fall slightly to 16% in
men and 9.7% in women.

In Spain, the VIVA study (Variability of Insulin with
Visceral Adiposity), included in the European estima-
tions of the EGIR,® detected a prevalence of 19.3% ac-
cording to the WHO criteria and 15.5% according to
the EGIR criteria. Studies undertaken in different re-
gions of Spain all show a common feature, the increa-
sed prevalence of MS with age. In the Canary Islands,’
for example, the overall prevalence was 24.4%. In the
rural and urban population of Segovia it was 16.3% in
women and 11.8% in men, with an overall prevalence
of 14.2% (ATP-III criteria). Of note in this last study!°
was the greater prevalence of MS in women as compa-
red with men, unlike other national and European stu-
dies.

Several different variables are involved in the deve-
lopment of MS, independently of race, geographical
conditions, social and economic status, or education.
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In general, the common teaching derived from the al-
ready numerous studies available in the scientific lite-
rature is that obesity, “specifically the visceral va-
riant,” and a lower education, social, and economic
status resulting in unhealthy lifestyles are the circums-
tances that render populations and individuals more
vulnerable. The impact of visceral, or central, obesity
is a determining factor, and its clinical interpretation is
as immediate as the result of measuring the waist cir-
cumference, whose measurement (with a simple tape
measure) should be inexcusable in daily clinical prac-
tice. Obviously, data on height and weight are also ne-
cessary. Indeed, as recently as 14 April 2005, the Inter-
national Diabetes Federation, at their International
Symposium in Berlin,"! which specifically dealt with
MS, had the unanimous agreement of over 4000 ex-
perts from all over the world establish that the diagno-
sis of this syndrome be made with the essential finding
of central obesity (>94 cm for men, 80 cm for white
women, other measurements for other races), and just
two of any of these other criteria: /) hypertrigly-
ceridemia (>150 mg/dL) or lipid lowering therapy;
2) reduction in the serum concentration of high density
lipoprotein cholesterol (<40 mg) or treatment for it;
3) increase in systolic (>130 mm Hg) and diastolic
(>85 mm Hg) blood pressure or antihypertensive the-
rapy; and 4) increase in plasma glucose levels in wo-
men (>160 mg/dL) or a prior diagnosis of type 2 DM.
Visceral obesity is undoubtedly at center of attention.
This criterion is essential, especially in older persons,
for whom all studies show that the prevalence of the
MS is higher."?

It is convenient to note that, although all the studies
carried out thus far have included the analysis of the
above-mentioned variables, very few studies have
considered, when examining the pathophysiological
and pathogenic interpretation of the MS, the psychoso-
cial situations surrounding daily family life—family,
personal or work—as predisposing factors for the
development of obesity and/or one or more of the
components of this syndrome, due to their more or less
sustained stress and the consequences of their prolon-
ged alteration in endocrine regulation (hypothalamus-
hypophysis-adrenal axis) of general homeostasis."

At this point, it is opportune to note the importance
of chronic stress, with the resulting alteration in the
hypothalamus-hypophysis-adrenal axis. This is Bjorn-
torp’s'* central interpretative hypothesis of the genesis
of visceral obesity and its consequences, such as insu-
lin resistance, glucose intolerance, and high blood
pressure, with the negative repercussions on cardio-
vascular disease. Indeed, this Swedish author, who for
years has been a maximum authority in the field of cli-
nical research on obesity, postulated more than 20 ye-
ars ago that psychosocial factors (anxiety, depression,
or any other chronic form of stress) were determinant
factors for the onset of MS. Herein lies the undoubted
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interest and novelty of the large cross-sectional study
reported by Alegria et al'® in this issue of REVISTA Es-
PANOLA DE CARDIOLOGIA. In this study the authors ap-
proached, perhaps for the first reported time, the possi-
ble impact of work in a population of active workers
(7256 workers, 82% men, mean age 45 years) with
different jobs (from managers to manual workers) ex-
posed to well-defined working conditions: automobile
factory and department stores. Although the study was
not designed to qualify and quantify the degree of the
psychosocial impact of work or of other variables
(education, economic status, lifestyle) in each category
of worker, the results were eloquent in the variations
in prevalence. A greater prevalence was seen in ma-
nual workers (11.8%) and a decreasing prevalence in
workers with more professional and intellectual invol-
vement (office workers, 9.3%, managers, 7.7%). This
group of workers had a very low overall prevalence of
MS (crude prevalence, 10.2%; adjusted for age and
sex, 5.8%) as compared with that found around the
world in general and Spain in particular. The basic
conclusion of this study is important and severe: one
in 10 active workers had MS, and it suggests, although
very indirectly, the impact (together with factors asso-
ciated with lifestyle) of work stress in the promotion
of this complex syndrome.

Stress, a combination of cognitive and behavioral
biologic reactions between an individual and the envi-
ronment, is often perhaps the primum movens in the
cascade of neuroendocrine effects that promote the de-
velopment of the anomalous distribution (visceral) of
the adipose tissue, and the inevitable subsequent insu-
lin resistance and hypoinsulinemia, resulting in the ac-
cumulation of cardiovascular risk factors we call the
MS. To this extent, results are beginning to be reported
that clearly relate certain personal situations, such as
quality of life and marital happiness (in women) with
the risk—the happier the less risk—of developing MS
and its consequences'® or the similar risk in persons
with bad eating habits (e.g., compulsive) induced by a
different quality of chronic stress. Or, in addition, the
increasing pathophysiologic similarities seen between
personal stress, depression, MS, and cardiovascular
risk.!” In spite of being new, the study by Alegria et
al'> has obvious limitations in design, definition crite-
ria for MS, and even interpretation of the results that
the authors expressly recognize in their paper. Nevert-
heless, and despite the authors’ recognition, this edito-
rial, for the benefit of all, very respectfully but unam-
biguously disagrees with the authors’ statement that
“the use of the body mass index instead of the ab-
dominal circumference is a widely accepted modifica-
tion.” As reiterated in this editorial and explicitly de-
clared in the unanimously accepted criteria from the
above-mentioned 2005 Berlin Symposium, the body
mass index can be disregarded as a criterion (but not
as good clinical practice), but in no way can the abdo-
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minal circumference be disregarded, since what mat-
ters as an indicator of a potential (increased) cardio-
vascular risk factor as much as or even more so than
the total amount of fat (body mass index) is its loca-
tion, in the intraabdominal compartment and/or skele-
tal muscle.'® This discrepancy is based solely on very
abundant and sound clinical, epidemiologic, and scien-
tific evidence, with no other extrascientific connota-
tion.

In conclusion, the results of the MESYAS Registry,
if they are confirmed in later follow-up studies with
the indispensable methodologic corrections, more or
less highlight the need to return to Bjorntorp’s initial
hypothesis in which psychosocial stress, together with
other genetic and environmental factors, integrate the
central nucleus of the group of syndromes now known
as the MS. This perspective necessitates evaluating si-
tuations of stress (especially chronic stress) in every-
day life and their modality (affective, socioeconomic,
work, or other) as important components of this syn-
drome and, very probably, with no less relevance than
other conventional or “new” components, such as mar-
kers of inflammation, which are also increased in de-
pression! This renewed focus, “old wine in new wines-
kins,” to paraphrase Julian Huxley, requires a
multidisciplinary mentality to approach this modern
epidemic that involves such a potentially high degree
of cardiovascular death and disease, and perhaps of ot-
her diseases as well (for example cancer), and which is
the paradigm of stress-related diseases in modern civi-
lization.

REFERENCES

1. Hanefeld M. The metabolic syndrome: Roots, myths and facts.
In: Hanefeld M, Leonhardt W, editors. The metabolic syndrome.
Jena: Gustav Fisher Verlag; 1997. p. 13-24.

2. Reaven G. Banting Lecture 1988. Role of insulin resistance in hu-
man disease. Diabetes. 1988;37:1595-607.

3. Alberti KGMM, Zimmet PZ, for the WHO Consultation. Defini-
tion, diagnosis and classification of diabetes mellitus and its com-
plications. Part 1: diagnosis and classification of diabetes mellitus
provisional report of a WHO consultation. Diabet Med. 1998;5:
539-53.

4. Consenso del grupo de trabajo Resistencia a la insulina de la So-
ciedad Espafiola de Diabetes. La resistencia a la insulina y su im-
plicacién en multiples factores de riesgo asociados a la diabetes
tipo 2. Med Clin (Barc). 2002;119:458-63.

5. Comment on the provisional report from the WHO consultation.
European Group for the Study of Insulin Resistance (EGIR) Dia-
bet Med. 1999;6:442-3.

6. Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syn-
drome among US adults. Finding from the Third National Health
and Nutrition Examination Survey. JAMA. 2002;287:356-9.

7. Grundy SM, Brewer HB, Cleeman JI, Smith SC, Lenfant C, for
the Conference Participants. Definition of metabolic syndrome.
Report of the National Heart, Lung, and Blood Institute/American
Heart Association Conference on scientific issues related to defi-

24



10.

12.

25

Serrano Rios M. The Metabolic Syndrome: a Modern Variant of Stress-Related Disease?

nition. Circulation. 2004;109:433-8.

. European Group for the Study of Insulin Resistance (EGIR). Fre-

quency of the WHO metabolic syndrome in European cohorts,
and an alternative definition of an insulin resistance syndrome.
Diabetes Metab. 2002;28:364-76.

. Alvarez Leén EE, Ribas Barba L, Serra Majem L. Prevalencia del

sindrome metabdlico en la poblacién de la Comunidad Canaria.
Med Clin (Barc). 2003;120:172-4.

Martinez Larrad MT, Fernandez Pérez C, Gonzalez Sanchez JL,
Lépez A, Ferndndez Alvarez J, Reviriego J, et al, por el Grupo de
Estudio de Atencion Primaria de Segovia. Prevalencia del sindro-
me metabdlico (Criterios ATP-III). Estudio de base poblacional
realizado en dreas rural y urbana de la provincia de Segovia (Es-
paia). Med Clin (Barc). (in press).

. International Diabetes Federation. The IDF Consensus Worldwi-

de definition of the Metabolic Syndrome. Apr 14, 2005. Disponi-
ble en: www.idf.org. Vat BE 433.674.528.

Goodpaster BH, Krishnaswami S, Harris TB, Katsiaras A, Krit-
chevsky SB, Simonsick EM, et al. Obesity, regional body fat dis-
tribution, and the metabolic syndrome in older men and women.

17.

Arch Intern Med. 2005;165:777-83.

. Bjorntorp P. Behavior and metabolic syndrome. Int J Behavioral

Med. 1997;3:285-302.

. Bjorntorp P. The regulation of adipose tissue distribution in hu-

mans. Int J Obes Relat Metab Disord. 1996;20;291-302.

. Alegria E, Cordero A, Laclaustra M, Grima A, Leén M, Casasno-

vas JA, et al. Prevalencia del sindrome metabdlico en poblacién
laboral espafiola: registro MESYAS. Rev Esp Cardiol. 2005;58:
797-806.

. Troxel WM, Matthews KA, Gallo LC, Kuller LH. Marital quality

and occurrence of the metabolic syndrome in women. Arch Intern
Med. 2005;165:1022-7.

Rozanski A, Blumenthal JA, Davidson KW, Saab PG, Kub-
zansky L. The epidemiology, pathophysiology, and manage-
ment of psychosocial risk factors in cardiac practice: the emer-
ging field of behavioral cardiology. ] Am Coll Cardiol. 2005;
45:637-51.

. Bjorntorp P. Do stress reactions cause abdominal obesity and co-

morbidities. Obes Rev. 2001;2:73-86.

Rev Esp Cardiol. 2005;58(7):768-71 771



