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Introduction.

              Obesity is one of the most common health problems in affluent societies. It is
associated with increased risks of morbidity, and of mortality from non-
communicable diseases such as diabetes, hypertension, and cardiovascular
disorders. Accordingly, it is necessary to prevent it and to cure it, if present.

The economic impact of obesity, its treatment and the treatment of its co-morbidities is
considerable, straining limited resources throughout Europe. There is also increasing evidence
that childhood obesity, particularly in adolescence, is a strong predictor for adult obesity,
especially among the off-spring of obese parents, and hence must be considered as an important
public health issue (1). Finally, the long-term success rates of different treatment approaches are
extremely low and therefore it is essential to focus on the prevention of obesity, starting in
childhood and adolescence. 

In order to understand how such a preventative strategy may be
developed, it is necessary to establish the prevalence of the problem among children and
adolescents, to understand the determinants of childhood obesity and how they might be
modified, and to identify at risk groups in the population (See later on).

 In my opinion, such as goal can be reached if doctors around the world know the biophysical-semeiotic constitutions, including the diabetic and dyslipidemic one, as well as the pre-metabolic syndrome, which is based upon them (2) (See HONCode site: 

www.semeioticabiofisica.it, URL 

www.semeioticabiofisica.it/constitutions.htm
). 

In fact, as allows me to state a 46-year-long “clinical” experience, the pre-metabolic syndrome represents the locus of primary prevention of these diseases. 


(
Pre-Metabolic Syndrome. Locus of Type 2 Diabetes Primary Prevention. 

Sergio Stagnaro, 1 August 2003: http://bmj.com/cgi/eletters/327/7409/266#35204). 

Obesity in children and its complications.

There are two interesting overviews in obesity and its causal and consequential relationships: the first  was published in 1998 from the proceedings of a workshop supported by ILSI (3), concentrated mainly on the available data in the United States.

 On the contrary, the later has been performed by ILSI Europe Task Force on Overweight and Obesity in Children; invited an expert group to review the existing literature in Europe, establishing the prevalence of overweight and obesity in children and adolescents, and its determinants, including heredity, early nutrition, cross-cultural food habits, physical activity patterns, and psychological and socio-economic factors.

In this paper I refer the biophysical-semeiotic data useful in bed-side recognizing young individuals at “real risk” of obesity and/or type 2 diabetes, since not “all” diabetics are dyslipidemics (at least, referring to laboratory data)as well as not “all” dyslipidemic are diabetics (4, 9) (See above-cited site: Constitutions, URL 

 ww.semeioticabiofisica.it/constitutions.htm). In fact, obesity can be defined as the pathological accumulation of excess body fat, which involves subjects with dyslipidemic biophysical semeiotic constitution, and sometimes (about 50% of al cases) also with diabetic constitution. In obese children, accumulation of body fat mainly occurs at subcutaneous sites, whereas in adolescents, as in adults, fat is also deposited intra-abdominally, a pattern associated with increased risk of metabolic disturbances (1). 

The adverse effects and health risks of obesity in European children appear to be similar to those reported for American children and adolescents (3). In the short-term, these include both physical and psycho-social problems. Data from longitudinal studies suggest that in the longer term,
childhood obesity, after three years of age, is associated with an increased risk of adult obesity and
an increased morbidity and mortality in adult life, with persistence of metabolic abnormalities
(see below) and an increased risk of cardiovascular disease and certain cancers (1, 4) (Stagnaro S. Medscape Discussion, Obesity and Cancer, http://boards.medscape.com/forums?10@210.IVUVaG9Eb8l^0@.ee758d5).  The early medical consequences of childhood obesity include endocrine and metabolic disturbances, demonstrated by means of Biophysical Semeiotics (2). 

In some obese boys, namely after years from pre-metabolic syndrome  initiated, endocrine changes cause breast enlargement and delayed genital development. In girls hirsutism and acne may occur, related to hyperinsulinemia-insulin resistance, diagnosed notoriously at the bed-side with the aid of the new physical semeiotics (2, 10). Cardiovascular risk factors associated with increased adult morbidity and mortality have been shown to occur in obese children and adolescents. Hyperinsulinaemia and impaired glucose tolerance, which may be early signs of non-insulin dependent diabetes (NIDDM) or type 2 diabetes, taking part of pre-metabolic syndrome and, hence, metabolic syndrome, are associated with childhood obesity, involved necessarily also by diabetic biophysical-semeiotic condition (9).

 Interestingly, in such individuals there is evidence of increasing prevalence of NIDDM
already in adolescence, paralleling the increase in number of obese adolescents, observed during
the past few years. However, one must bear in mind that without diabetic biophysical-semeiotc constitution there is not NIDDM at all, but only IIR.

 Abnormalities in blood lipids and raised blood pressure, also cardiovascular
risk factors in adults, have been found in obese children. Overall, the metabolic changes seen in obese children and adolescents can be described as the pre-metabolic syndrome, in the sense I illustrated in previous papers (2) (http://bmj.com/cgi/eletters/327/7409/266#35204 



Pre-Metabolic Syndrome. Locus of Type 2 Diabetes Primary Prevention. Sergio Stagnaro   1 August 2003).

There is evidence that the pattern of body fat distribution may be important in childhood. In
adolescent girls abdominal fat deposition is associated with an adverse metabolic risk factor
profile, in the same way as it is in adulthood. These relationships are less evident in younger girls
and obese boys, due to the rapidly changing distribution of body fat during puberty.

 Data suggest that weight reduction can significantly decrease or even normalise levels of these metabolic risk factors, especially when abdominal fat is lost, independent of the intensity of weight loss. Other physical consequences of childhood obesity include orthopaedic problems and associated impairment in physical mobility and activity; abnormalities in the immune response in case of “Oncological Terrain” (6), with increased susceptibility to infection, notably of the upper airways (1), and cancer; alterations to the skin, associated with infection and reduced wound healing; and night-time respiratory problems and sleep apnoea, associated with deficits in neurocognitive ability.


Definitions of obesity.

The estimation of the prevalence and secular trends in childhood obesity, both within and
between different countries in Europe, is severely restricted by the wide range of different
definitions and cut-off points for overweight and obesity in different populations of children. A
major problem is in the assessment of body composition, which unlike in adults, is complicated
by the natural age-related physiological variations in body composition during childhood.
Anthropometric measures of height, weight and calculation of the Body Mass Index (BMI),
defined as weight (kg)/[height (m) and measurement of skinfold thickness at specific sites,
have been used to measure fatness and to define and track obesity in both adults and children.
However, their measurement in different studies is subject to variation in both sensitivity and
specificity, making it difficult to make comparisons between these studies. 
            The identification of suitable cut-off points for defining overweight and obesity is critical. In
children, the 90th and 97th centiles, respectively, have been used. However, it is important to
establish cut-off points that correspond with health risks, in the same way as the 25 and 30 kg/m.
cut-offs used in the adult BMI charts, which are crudely based on known risk ratios. 
           In recognition of the need for an international consensus on the definition of childhood
overweight and obesity, the Childhood Obesity Working Group of the International Obesity Task
Force (IOTF) has developed cut-off criteria with relative (age-specific) BMI charts (11).

   The reference population was obtained by averaging from a heterogeneous group of surveys with differing rates of obesity prevalence. Data obtained on body mass index from six nationally representative cross-sectional surveys on growth (Brazil, Great Britain, Hong Kong, the
Netherlands, Singapore and the United States) were used to develop centile charts for children (1). In order to link these with the definition for adult overweight and obesity, the curves for each
population were drawn so that at age 18 years they passed through the cut-off points for BMI 25
and BMI 30 kg/m. The resulting curves were averaged to provide age- and sex-specific cut-off
points from 2-18 years. 

The IOTF authors point out that although these cut-off points are less
arbitrary and more internationally acceptable than others that have been used, this approach
provides only a statistical definition which may still have its drawbacks.
In this context, it is also important to recognise that the degree of fatness can change at a constant
BMI. Therefore, it is possible that while weight remains unchanged, children could be becoming
fatter, reflecting the loss of muscle mass due to decreasing physical activity. Consequently,
additional standardised measures of body fatness, based on skinfold thickness, may be needed in
the assessment of childhood obesity, in order to follow long-term trends in adiposity. 
From the above remarks, in my opinion, to prevent obesity and its known complications, we have to consider principally not only obese children, but preferentially youngs, involved by gene-dependent classic or “variant” pre-metabolic syndrome (2), namely all individuals who are predisposed to both obesity and to the classic or variant metabolic syndrome, preferentially in absence of overweight, conditio sine qua non of well-defined complications.

Classic and Variant  Pre-Metabolic Syndrome.

Parental obesity is certainly a key risk factor for childhood obesity and data from twin, adoption, and family studies suggest that genetic factors may account for 25%-40% of inter-individual differences in fatness. 

A variety of single gene defects leading to obesity has been identified in
animals, and some of these have been shown to exist in humans as well. Leptin is the product of
the ob gene and its deficiency has been shown to be involved in a few, very rare cases of extreme
childhood obesity. Other rare single gene defects detected in humans include mutations in the
leptin gene, in the leptin receptor gene, in the prohormone convertase I gene, in the pro-opio-
melanocortin gene, and in the melanocortin-4-receptor gene. However, in general, genes that are
involved in weight gain are not believed to directly cause obesity, but are believed to increase
susceptibility to fat deposition in individuals exposed to specific environmental factors. Therefore, it is not surprising that the pre-metabolic syndrome, under particular circumstances, can bring abouth the metabolic syndrome and their well-known consequences, including obesity.

Readers do not need to be reminded of the explosive increase in obesity/type 2 diabetes syndromes and their attendant staggering public health costs that are currently afflicting developed countries. Because of this alarming development and what it portends for the future if left unchecked, the American Diabetes Association, together with its counterparts around the world, as well as the World Health Organization, are faced with the daunting challenge of finding answers to two huge questions (8). 

A 46-year-long clinical experience allows me to state that a reliable, efficacious, and, then, useful tool in preventing obesity on very large scale is bed-side recognizing individuals in their two first decades both classic and variant pre-metabolic syndrome.

Bed-side diagnosing pre-metabolic syndrome by means of biophysical-semeiotic preconditioning.

Biophysical-semeiotic preconditioning of pancreas, lever, skeletric muscle, adipose tissue, both central and peripheral, allows doctor to recognize the pre-metabolic syndrome easily and rapidly; it is performed in two different ways, micro- and macroscopic (fully illustrated in the site www.semeioticabiofisica.it/microangiologia
, URL: 

www.semeioticabiofisica.it/microangiologia/Documenti/Eng/A PRECONDIZIONAMENTO% :   

1) macroscopic way: direct and quantitative evaluation of non-linear dynamic behaviour of a biological system (e.g., pancreas), by drawing the relative diagram, and /or, more practical in every day practice, by caecal and/or gastric aspecific reflex latency time (lt);

2) microscopic way: quantitative evaluation of local microcirculatory activation type and intensity. 

As an example of the former way, i.e., “macroscopic” one, of assessing preconditioning we consider the cardiac evaluation, earlier illustrated (2): “mean-intense” digital pressure with the aid of bell-piece of stethoscope, placed on left heart ventricle projection area, in healthy, provokes ventricular dilation, lasting 7 sec. Continuing such as stimulation – or if it is again applied after an interval of exact 5 sec. for one or two times – this periods lowers to 6 sec. and ultimately to 5 sec.

By contrast, in case of ischaemic heart disease, for example, initial, first duration is  ( 7 sec., in relation to the seriousness of coronary disorder, and persists unchanged during successive evaluations. Identical results are gathered in case of valvular, hypertensive and amiloydosis cardiopathy.
	Contemporaneously, in healthy, lt of the cardio-caecal and – gastric aspecific reflexes rises from 8 sec. to 10 sec. (age-dependent), while it is unchanged (about 8 sec.) in  the initial or not severe disease – intermediate preconditioning, type II - , whereas it worsens in the advanced disease – pathological precoditioning, type III – nth expression of internal and external coherence of the biophysical-semeiotic theory.


In the later way, “microscopic”, i.e., in assessing tissue-microvascular unit activation, in healthy, basal  vasomotility as well as  vasomotion show the typical  physiological deterministic-chaotic behaviour.

At the end of the third stimulation, caused by pressure of the bell-piece of stethoscope, as above referred, we observe microcirculatory activation, type I, associated: AL + PL of the fluctuations of III upper (vasomotility) and of third lower (vasomotion) ureter persist for 7-8 sec. (NN = 6 sec.); it is necessary to estimate togheter, as an identical parameter, AL + PL, wich indicate the velocity, intensity and duration of arterioles and, respectively capillaries and post-capillaries venules opening, according to a synergistic model.

 In fact, the transition from the rest state to the activation occurs by degrees: firstly PL increases (3 sec.( 5  ( 6 sec. ( 7 sec. ( 8 sec.), whereas intensity and height of oscillation wave remain the same. Subsequently, all fluctuations become highest spikes (HS), aiming to supply gradually a greater flow-motion (Fig. 3)
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Fig. 3

The figure shows in a geometrical way the progressive activation of the microvessels fluctuation wave, starting from the initial phase: firstly increases exclusively the PL duration, while the height lasts unchanged; successively, we observe the increased intensity of the wave and PL shows the greatest duration. Wave carrying out occurs rapidly, indicating a higher speed  of microvessel opening.

With reference to this topic, it is necessary to remember the important function, played by Endoarterial Blocking Devices (EBD) in this original clinical investigation: their opening becomes more and more intense and prolonged during physiologic preconditioning occurrence, while “closure” duration progressively shortens. On the contrary, in pathology it is always observable ab initio, an alteration, firstly functional, and, then, structural, of the endoarteriolar blocking devices so that estimating EBD, from both functional and structural view-point, gives the same information as the preconditioning, expression of strict logic connection of theory, we support.

	To summarize, in healthy the preconditioning brings about, as natural consequence, an optimal tissue supply of material-information-energy, by increasing local flow-motion as well as  flux-motion.


At this point, we come back to the former example: in the initial phase of  coronary heart disease, which evolves very slowly toward successive phases, “basal” biophysical-semeiotic data can “apparently” result normal. However, under careful observation, the duration of cardio-gastric aspecific reflex results prolonged: > 4 sec. (NN ( 4 sec.), indicating a local microcirculatory disorder. This is a real important sign, indicating the symptomless impairment of the investigated biological system.

Really, in these conditions, EBD function is clearly compromised, but for some time the increased vasomotility counterbalances efficaciously the impaired supply of normal blood amount to parenchyma: also the vasomotion, at rest, shows parameter values oscillating in physiological ranges, due to the augmented arteriolar sphygmicity; such a condition can be “technically” defined peripheral heart compensation.

Noteworthy, from the diagnostic point of view, are also the cardio-caecal and -gastric aspecific reflexes, when accurately assessed: after a lt still normal (8 sec.), doctor observes a reflexe duration, before the successive one initiates, of 4,5 sec. (NN ( 4 sec.), and a differential lt (= duration of reflex disappearing before the beginning of the following) of only  3 sec. (NN  > 3 < 4 sec.).

Clinical recognizing of these “slight” abnormalities, really useful in diagnosing initial and/or symptomless disorders, altough not difficult to perform, requests a good knowledge, a steady experience and a precise performance of the new semeiotics.

In these cases, preconditioning allows in simple and reliable manner to recognize the pathological modifications, mentioned above, which indicate the altered physiological adaptability, even initial or slight, of the biologial system to changed conditons as well as to increased tissue  demands (Tab.1).

	Physiological, type I Preconditioning ( Tissue-microvascular unit activation    (   MFR normal  (   outcome  +

	(Physiological DEB Function)              type I, associated

	

	Intermediate, type II  Preconditioning ( Tissue-microvascular unit activation   ( MFR compromised ( outcome (

	(EBD function slightly modified: closure)                 type II                               

	                                     

	

	Patological, type III  Precondizioning (  Tissue-microvascular unit activation ( MFR  absent (  outcome  (

	(EBD function pathological)                type II, dissociated


Tab. 1

From the above remarks it appears plain that the various parameters of caecal, gastric aspecific and choledocic reflex, type of microcirculatory activation and, then, EBD function, related to a defined biological system, parallel the data of preconditioning.

            Another example to clarify the abstract value of the concept: in healthy, pancreatic-gastric aspecific and –caecal reflexes are characterized by lt of about 12-13 sec., D of ( 4 sec. and differential lt or fractal dimension > 3 < 4 sec. (NN =  3,81). Contemporaneously “basal” pancreatic “vasomotion” shows the typical deterministic-chaotic behaviour, known to reader by now, wherein AL + PL lasts 6-7 sec. physiologically, fluctuations intensity varies from 0,5 to 1,5 cm. (conventional value), the period fluctuates between 9 sec. to 12 sec., average value 10,5, fractal number (8).

Soon therafter pancreatic preconditioning (“mean-intense” cutaneous pinching of VI thoracic dermatomere for 15 sec., repeated three times with 5 sec. interval exactly), in healthy, caecal-, gastric aspecific-, and choledocic-reflexes show lt  of  14 sec. (NN basal value = 12 sec.), duration ( 3,5 sec., and differential lt > 3,81 ( 4. Simultaneously, occurs pancreatic microcirculatory activation, according to type I, associated, with AP + PL of 7-8  sec., intensity of the ureteral fluctuations, both upper and lower, greatest (1,5 cm.), as we observe in HS, EBD physiologically activated: middle ureteral reflex intensity, brought about by “mean” stimulation of related trigger-points of 1,5-2 cm., reflex duration 22-24 sec. (basal 20 sec.), and duration of its disappearance 4 sec. (basal 6 sec.).

By contrast, in impaired glucose tollerance (IGT), above-referred parameters, at least in its initial phase (= pre-metabolic syndrome) and in slight cases, do not modify, but worsen significantly exclusively in advanced stages, in relation to disease seriousness: lt decreases to  ( 11 sec., while the duration rises to ( 4 sec., and differential latency time results smaller than that initial, border-line  (= 2,5-3 sec.): < 2,5 sec. Under this condition, microcirculatory activation is of type II, dissociated, indicating the actual situation of pre-morbid state in an individual completely symptomless, even for decades.

Interestingly, the preconditioning can be easily applied in estimating both function and structure of all biological systems, which at this moment, at rest, can  reveal apparently normal conditions, but, in reality, show clear-cut abnormalities of numerous parameters values of the biophysical-semeiotic signs (Tab. 2).

	HEALTHY
	lt 12 - 14 sec.
	Duration < 4 sec
	Differetial lt >3(4
	mvtU. activation type I associated

	IGT in slow diabetic evolution
	lt  normal or ( 11 sec.
	Duration ( 4 sec.
	Differential        lt  

( 3 - 2,5
	mvtU. activation type

II dissociated


Tab. 2

Parameters of pancreatic-gastric apecific and –caecal reflex after the  preconditioning in healthy and in a individual with impaired glucose tollerance in slow diabetic evolution.

(explanation in the text).

	Gradual worsening of the parameters values of reflexes, observed bed-side with the preconditioning, related to the actual functional and structural conditions of the investigated biological systems, can be “geometrically” represented, in a refined way, by the temporal changes of the “strange attractor”, apparently such at rest, which, after proper tissue stimulations, firstly becomes a “close-loop attractor”, and, ultimately, a “fixed-point attractor”:  from the biological view-point,  the life is  the trajectory of the strange attractor  of biological systems”.


Conclusion.

The long-term health risks of childhood obesity are still unclear and the relationships with age of onset of obesity, degree of adiposity, parental obesity, timing of puberty, and socio-economic
factors have been actively debated (1). Many of the data available on tracking childhood obesity into adulthood derive from cohort studies in either the United States, Sweden or the UK, conducted
20 or more years ago, when the prevalence of obesity was lower, and generally methodological
differences in the available studies have hampered the assessment of relationships between
obesity in childhood and adulthood (3). 

Notwithstanding the inconsistencies, there are some apparent trends. All studies show that obese children are more likely than normal weight children to become obese adults. Paradoxically,
today, the majority of obese adults were not obese as children, but this picture may change in the
near future. Childhood obesity in the second decade of life is an increasingly strong predictor of
adult obesity. If one or both parents are obese, the likelihood of persistence of obesity in adulthood
is greater (1).

           The aim of primary prevention strategies is to establish healthy, active lifestyles among young people, which enable them to attain and maintain body weight and adiposity within ranges
compatible with good health. Primary preventative measures can be directed towards high-risk
individuals, high-risk groups, or the whole population. 

Targeting high-risk individuals, who at an early stage are identified as being likely to develop obesity, is relatively costly. Normally such individuals only emerge when treatment is required. Selective prevention that targets groups of people at risk because of genetic or environmental factors, and which aims to improve their knowledge and skills in order to avoid obesity, may be possible to initiate through kindergarten/nurseries, schools, colleges and community centres. However, the overall high prevalence of obese children and adolescents in Europe suggests that the whole population approach would be most effective. At this level, healthy lifestyle messages can reach large numbers of both obese and non-obese children and adults in a cost-effective way. This approach may also beneficially influence other population risk factors such as high blood pressure and diabetes.

There has been little comprehensive research as to the effectiveness of preventative strategies. Todate only one report of a primary prevention programme for European schoolchildren isavailable, from Germany. Again, this serves to underline the lack of emphasis placed on preventative strategies in Europe.

In order to prevent obesity in adult as well as all other co-morbidithy  we must clinically recognize individuals with diabetic, dyslipidemic, arteriosclerotic, hypertensive biophysical-semeiotic constitutions, involved by pre-metabolic syndrome, and let them undergo to a proper diet, ethymologically speaking, controlling over years and decades the course of metabolic disorders.
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