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Abstract

Metabolic syndrome is an accelerated systemic atherosclerotic process terminating with obesity, hypertension,
diabetes mellitus, peripheric artery disease, chronic renal disease, chronic obstructive pulmonary disease, cirrhosis,
coronary heart disease, stroke, and eventually early aging and death. It shows itself with some reversible
components including smoking, overweight, hyperbetalipoproteinemia, hypertriglyceridemia, dyslipidemia, impaired
fasting glucose, impaired glucose tolerance, and white coat hypertension (WCH). The terminal consequences are
probably due to the smoking and excess weight induced chronic inflammatory process on the endothelial system for
a long period of time. WCH is a pioneer sign of the accelerated systemic atherosclerotic process that can be
detected easily, and treated by preventing weight gain.
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Introduction
A causative relationship between excess weight and systemic

atherosclerosis is known for many years under the title of metabolic
syndrome [1,2]. The syndrome is characterized by a low-grade chronic
inflammatory process probably initiated in early life, and can be
slowed down with appropriate nonpharmaceutical approaches
including lifestyle changes, diet, and exercise [3,4]. But probably the
syndrome cannot be prevented completely, since aging alone may be
one of the significant facilitator factor of the systemic atherosclerotic
process. The metabolic syndrome may contain early reversible
indicators such as white coat hypertension (WCH), impaired fasting
glucose (IFG), impaired glucose tolerance (IGT), hypertriglyceridemia,
hyperbetalipoproteinemia, dyslipidemia, overweight, and smoking for
the development of irreversible diseases including obesity,
hypertension (HT), type 2 diabetes mellitus (DM), peripheric artery
disease (PAD), coronary heart disease (CHD), chronic obstructive
pulmonary disease (COPD), cirrhosis, chronic renal disease (CRD),
stroke, and eventually early aging and death [5]. In another word, the
syndrome induced systemic atherosclerosis is probably the leading
cause of death for both sexes all over the world. For example,
prevalences of hypertriglyceridemia, hyperbetalipoproteinemia,
dyslipidemia, IGT, and WCH had a parallel fashion to excess weight
by increasing until the seventh decade of life and decreasing afterwards
(p<0.05 nearly in all steps) in a previous study [6]. On the other hand,
prevalences of HT, DM, and CHD always continued to increase
without any decrease by decades (p<0.05 nearly in all steps) indicating
their irreversible natures [6]. After development of one of the terminal
consequences, the nonpharmaceutical approaches will provide little
benefit to prevent development of the others probably due to
cumulative effects of the risk factors on the endothelial system for a
long period of time [7,8]. According to our opinion, obesity should be
included among the terminal consequences of the syndrome since
after development of obesity; pharmaceutical and nonpharmaceutical

approaches will provide little benefit either to heal obesity or to
prevent its complications.

Excess weight probably initiates to a chronic and low-grade
inflammatory process on many systems, especially on the endothelial
system, and risk of death from all causes including cardiovascular
diseases and cancers increases parallel to the range of moderate to
severe weight excess in all age groups [9]. The effects of weight on
blood pressure (BP) were also shown previously that the prevalence of
normotension (NT) was significantly higher in the underweight
(80.3%) than the normal weight (64.0%) and overweight cases (31.5%,
p<0.05 for both) and 55.1% of cases with HT had obesity against 26.6%
of cases with NT (p<0.001) in another study [10,11]. So the dominant
underlying causative factor of the metabolic syndrome appears as an
already existing excess weight or a trend towards excess weight, which
is probably the main cause of insulin resistance, dyslipidemia, IFG,
IGT, and WCH [4]. Even prevention of the accelerating trend of
weight with diet or exercise, even in the absence of a prominent weight
loss, will probably result with resolution of many reversible indicators
of the syndrome [12-14]. But according to our opinion, limitation of
excess weight as an excess fat tissue in and around abdomen under the
heading of abdominal obesity is meaningless, instead it should be
defined as overweight or obesity via body mass index (BMI), since
adipocytes function as an endocrine organ that produces a variety of
cytokines and hormones in anywhere of the body [4]. The resulting
hyperactivity of sympathetic nervous system and renin-angiotensin-
aldosterone system is probably associated with insulin resistance,
elevated BP, and chronic endothelial inflammation. Similarly, the
Adult Treatment Panel III reported that although some people
classified as overweight with a large muscular mass, most of them also
have excess fat tissue, and excess weight does not only predispose to
CHD, stroke, and several other atherosclerotic consequences, it also
has a high burden of other CHD risk factors including dyslipidemia,
DM, and HT [15].

Elevated BP increases risks of major cardiovascular events including
renal failure, myocardial infarction, stroke, and cardiovascular death.
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But diagnosis and management of HT is complicated by the fact that
BP varies greatly, depending on physical and mental stresses.
Furthermore, the elderly people tend to have an abnormal circadian
rhythm and a normally higher systolic BP than younger individuals. In
addition, in the doctor's office in particular, measurements are often
too high which is called as WCH. WCH is defined as office BP of ≥
140/90 mmHg for systolic and/or diastolic but home BP of <135/85
mmHg for both. According to our experience, there are many people
using antihypertensive medication, which has been initiated just after
a single office measurement, but actually being normotensive. A
practicable and inexpensive supplementary method to avoid
inaccurate results is home blood pressure measurement (HBPM). This
approach may enable numerous measurements to be obtained, which
can more accurately reflect the real situation than one off-
measurement in the physician's office. Since HBPM is easily accepted
by patients, it is reasonable to recommend taking several
measurements. For example, HBPM (mean of three to 38
measurements) was a better predictor of total mortality than office
measurements at screening in the Ohasama study [16]. The authors
have used a schedule for HBPM with a single morning measurement,
and advised taking as many measurements as possible (preferably
more than 14) for the best prediction of stroke risk. Additionally,
recent HT guidelines propose HBPM as an important means to
evaluate the response to antihypertensive treatment, to improve
compliance with therapy, and most importantly, as an alternative to 24
hour ambulatory blood pressure measurement (ABPM) to confirm or
refute the WCH [17]. HBPM is useful not only for diagnosis of HT but
also for its management including choice and titration of
antihypertensive drugs. A minimal antihypertensive effect and
duration of action of antihypertensives can be determined by HBPM.
The duration of action of drugs is established by the comparison of the
antihypertensive effect in the morning with that in the evening.
Appropriateness of HBPM to guide antihypertensive treatment was
only tested in one large-scale randomized trial: the THOP (Treatment
of Hypertension Based on Home or Office Blood Pressure) trial, in
which it was shown that antihypertensive treatments based on home
instead of office BP measurements led to a less intensive drug
treatment, but also to less BP control with no difference in general
well-being and left ventricular mass [18]. In another study, both
HBPM and ABPM appeared to be appropriate methods for detection
of masked hypertension (MHT) [19]. Similarly, we could not detect
any significant difference for diagnosis of WCH and MHT between
HBPM and ABPM and it was observed on ABPM that the white coat
effect was initiated by leaving home to come to hospital [20].
Additionally, HBPM can provide a greater number of readings and,
when automatic devices are used, an absence of observer bias. It may
also reduce the number of doctor visits. Patients can use this method
several times by themselves in a year without requiring any
ambulatory device. It is also a less expensive method of BP
monitoring. Furthermore, self-measurement can also reveal
therapeutic effects more reliably and has a greater predictive value for
organic damage. So HBPM should be the preferred method for the
diagnosis of MHT and HT against office measurements and ABPM
due to its simplicity and effectiveness, and should be applied to all
people above the age of 40 years once a year due to high prevalence of
HT and MHT in this age group.

There are various reports about the prognostic significance of WCH
in the literature. In a 7.4 year follow-up study, there was no evidence
that WCH exhibited a clearly higher risk for the development
cardiovascular events [21]. In another study, complication risks of

WCH were not found as different from NT [22]. On the other hand,
the intima-media thickness and cross-sectional area of the carotid
artery were found to be similar in patients with WCH and HT, and
significantly higher than patients with NT, and the authors concluded
that there is target organ damage in WCH, and WCH should not be
considered as an innocent trait [23]. It was reported in the Ohasama
study that WCH is a risk factor for the development of home HT [16].
In an 8-year follow-up study again, 46.9% of cases with WCH and
22.2% of cases with NT progressed to HT [24]. Similarly, plasma
homocysteine levels were higher, and left ventricle mass index was
greater in WCH compared to NT groups (p<0.001 for both) [23]. It
was reported in the literature that WCH is associated with some
features of the metabolic syndrome and more than 85% of cases with
the syndrome have elevated BP levels in another study [4,25]. On the
other hand, we observed very high prevalences of WCH even in early
decades, 23.2% in the third and 24.2% in the fourth decades of life [6].
The very high prevalences of WCH in society were also shown by
some other studies [26,27]. When we compared the NT, WCH, and
HT groups in another study prevalence of all health problems
including obesity, IGT, DM, and CHD had significant progressions
from the NT towards the WCH and HT groups, and the WCH group
was found as a progression step in between [28]. But as an interesting
result, the prevalence of dyslipidemia was the highest in the WCH
group, and it was 41.6% among them versus 19.6% of NT (p<0.001)
and 35.5% of HT groups’ (p<0.05) [28]. Similar results indicating the
higher prevalence of dyslipidemia in WCH cases were also observed in
another study against to another study indicating serum trigliseride
and cholesterol levels did not differ significantly between NT, WCH,
and HT cases in men in the literature [29,30]. The relatively lower
prevalence of dyslipidemia in HT group may be explained by the
already increased adipose tissue per taken fat in HT cases, since
prevalence of obesity was significantly higher in HT against WCH
groups (p<0.01) [28]. So the detected higher prevalence of WCH even
in early decades, despite the lower prevalence of excess weight in these
age groups, may show a trend of getting weight and its terminal
consequences. Probably all of the associations are closely related with
the metabolic syndrome since WCH and dyslipidemia may be two
initial signs of the syndrome. On the other hand, we accept WCH as a
different entity from borderline/mild HT due to the completely
normal HBPM and ABPM values in WCH cases, whereas they are
abnormal in mild HT cases [20].

According to our experience, there are many patients not using any
antihypertensive medication, which has been evaluated just after a
single office BP measurement, but actually they have MHT. Prevalence
of WCH and MHT increased with aging in a previous study [15].
Whereas we observed an increased prevalence of MHT by aging, too,
but the prevalence of WCH increased until the fourth decade and then
began to decrease, and was lowered to 8% in the eighth decade,
whereas it was higher than 40% in the third, fourth, and fifth decades
of life [20]. We detected prevalence of MHT as lower than 5% until the
seventh decade of life and it was 7% in seventh and 16% in the eighth
decades [20]. Its rate never exceeded 25% of all HT cases [20]. As an
opposite finding to us, MHT was detected as common as WCH, and
masking was correlated with male sex and young age, thus suggesting a
causal relationship with greater daytime physical activity [31].
Whereas according to our results, WCH is a much frequent
phenomenon than MHT until the eighth decade, and MHT is mainly
detected in elders [20]. Additionally, MHT showed an equal sexual
distribution in our study [20]. As a parallel finding to us, the
prevalence of WCH was found to be 5% between the ages of 65 and 70
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years in another study [32]. But in the same study, the white coat effect
was found to be more marked for systolic than diastolic BP, and the
study was concluded as previously observed higher BPs seen in the
elders may be explained by the greater white coat effect. Whereas,
diastolic white coat effect was observed in 64%, diastolic and systolic in
33%, and systolic alone only in 2% of the WCH cases by us [20].
According to our opinion, due to the very high prevalence of WCH
even in early decades and sexual distribution differences between
WCH and HT cases, WCH should be thought as a response of the
body against various stresses including weight gain.

Smoking alone may be one of the major underlying causes of the
systemic atherosclerotic process, and even cancers [33,34]. Its
atherosclerotic effect is the most obvious in Buerger’s disease. It is an
inflammatory disease characterized by obliterative changes in small
and medium-sized arteries and veins, and it has never been
documented in nonsmokers. Although the well-known strong
atherosclerotic effects of smoking, some studies reported that smoking
in humans and nicotine administration in animals are associated with
a decrease of body weight [35]. Evidence revealed an increased energy
expenditure while smoking both on rest and light physical activity
[36], and nicotine supplied by patch after smoking cessation decreased
caloric intake in a dose-related manner [37]. According to an animal
study, nicotine may lengthen intermeal time, and decreases amount of
meal eaten [38]. Additionally, body weight seems to be the highest in
former, the lowest in current, and medium in never smokers [39].
Smoking may be associated with post cessation weight gain, but
evidence suggests that risk of weight gain is the highest during the first
year after quitting and declines over the years [40]. Similarly, although
the CHD were detected with similar prevalence in both sexes in the
previous study prevalence of smoking and COPD were higher in males
against the higher prevalence of BMI and its terminal consequences
including HT and DM in females [33]. This result may indicate both
the weight decreasing and strong atherosclerotic effects of smoking.
Similarly, the incidence of a myocardial infarction is increased sixfold
in women and threefold in men who smoke at least 20 cigarettes per
day compared to the never smoked cases [41]. Similar to the previous
study the proportion of smokers is consistently higher in men in the
literature [33,34]. So smoking is probably a powerful atherosclerotic
factor with some suppressor effects on appetite. But smoking may also
show the weakness of volition to control eating in the metabolic
syndrome, so it may indicate additional risk of excess weight and its
consequences. Similarly, prevalence of HT, DM, and smoking were the
highest in the highest triglyceride having group as a significant
indicator of the metabolic syndrome [8].

Conclusion
As a conclusion, metabolic syndrome is an accelerated systemic

atherosclerotic process terminating with obesity, HT, DM, PAD, CRD,
COPD, cirrhosis, CHD, stroke, and eventually early aging and death. It
shows itself with some reversible components including smoking,
overweight, hyper-betalipoproteinemia, hypertriglyceridemia,
dyslipidemia, IFG, IGT, and WCH. The terminal consequences are
probably due to the smoking and excess weight induced chronic
inflammatory process on the endothelial system for a long period of
time. WCH is a pioneer sign of the accelerated systemic atherosclerotic
process that can be detected easily, and treated by preventing weight
gain.
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