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Abstract: For a long time the assumption has been thatpwdth weight reduction was
necessary and desirable, comorbidities were faenmoportant and needed treatment even
if weight loss was not a treatment goal, preferatilh medication. This controversy leads
to postponement of treatment, and later on causssintensive medical treatment, thus,
raising the health care costs to unacceptableslgeelding to the medicalization of individuals,
and a declining of the responsibility of patients their health, leaving the question of
when to regard their own weight as a problem thaukl be dealt with up to individuals.
The central problem is insulin resistance, whicd$eto a cascade of health problems. This
condition should be diagnosed in primary practind abesity clinics to ensure a better,
tailor-made treatment for patients. Treatment shgtart at the earliest stage possible, when
comorbidities are still reversible and includeseaspnalized dietary advice and counseling,
preferably by a dietitian, to tackle insulin rearste. An exercise program is part of the
treatment.
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1. Introduction

For a long time the assumption has been that, wdthoveight reduction was necessary and
desirable, comorbidities were far more importard aeeded treatment, preferably with medication,
even if weight loss was not a treatment goal. kressd countries overweight is not even regarded as
disease, but as a condition, whereas, e.g., hymeote dyslipidemia, and type 2 diabetes are
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considered as real diseases. This controversy teapestponement of treatment, and, later on, sause
very intensive medical treatment, thus, raisinghtalth care costs to unacceptable levels, ledditige
medicalization of individuals, and a declining dketresponsibility of patients for their own health,
leaving it up to individuals when to regard theiwroweight as a problem that should be dealt with. |
this article | will explain why we need a shift paradigm regarding the relationship between body
weight and comorbidities.

2. Insulin Resistance

Extensive research has been carried out to relieainechanisms that cause insulin resistance [1—
5], and others have continued by examining theioglship between obesity, cardiovascular disease,
hypercoagulability, type 2 diabetes, non-alcohdditty liver disease, and insulin resistance [6-11].
Genome-wide studies found 97 BMI-associated laggesting a role of the central nervous system in
developing obesity. For instance, synaptic fungtiglutamate signaling, insulin secretion, energy
metabolism, and adipogenesis may be geneticallgra@ted [12]. Genes also determine fat
distribution to a great extent [13]. Glucose-clastypdies showed that comorbidities are caused by the
presence of combined insulin resistance and hypdrraemia, deriving from the inflamed adipose
tissue, which is characterized by increased momoayfiltration and cytokine production [8,14],
Insulin resistance is the result of a long-termcpss that is encountered by chronic energetic
overfeeding, when an abundance of glucose andasatufat enter the cell, leading to Endoplasmic
Reticulum (ER) stress; a low grade flammation pssecand hypoxia [1,14,15]. In short, extensive fat
accumulation, usually due to overfeeding, overfilie present subcutaneous fat cells, and leadstto f
accumulation in the abdomen, the visceral fat, tegs@and liver. The adipocytes in the visceral fat
start to produce many adipokines, which alter dbfié metabolic processes: serum lipids change (HDL
cholesterol goes down, LDL cholesterol and trighgs go up), blood pressure rises, purine levsts r
estrogen levels rise, testosterone levels go domenthyroid gland may start to dysfunction, and the
production of insulin increases to twenty times tloemal level (hyperinsulinaemia). After a longer
period of time, the pancreas fails in meeting imsulkeeds after meals, leading to impaired glucose
tolerance, and finally to type 2 diabetes. Insuéristance has also been linked to the prevalehce o
breast, prostate, and colon cancers. For prosaateec it has been shown that hyperinsulinaemiaoacts
the liver to increase production of insulin-likeogith factor-l (IGF-1), a factor known to stimulate
tumor growth and block apoptosis [16]. Insulin sé@ince leads to over activity of mast cells ingtite,
lung, and skin, causing allergic reactions. Indreih and adolescents, HOMA estimated insulin rascs
values were significantly associated with posiske tests and allergic asthma diagnosis. Thereawas
strong relationship between a large waist circuemee and pulmonic function [17]. Patients with mild
stages of COPD often have obesity and insulin taste. Patients with COPD and metabolic
syndrome have increased risk of morbidity and nioytdue to cardiovascular disease [18]. Growing
evidence supports the concept that insulin registaa important in the pathogenesis of cognitive
impairment and neurodegeneration. Insulin playsr@opnd role in cognitive function. Impaired
insulin signaling in the advancement of cognitivgsfdnction is relevant to the pathophysiologic
mechanisms of cognitive impairment and the risldebteloping dementia [19,20]. The relationship
between sleep apnea and metabolic syndrome ikn@in [21].
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Finally, recent studies have shown that duodensluthztion in obese persons is a consequence of
their weight. Pattern recognition receptors, ad aghntimicrobial peptides, are key factors inticing
the intestinal micro biota composition. Deficieria these genes lead to changes in the composition
of the gut micro biota, causing leakage of endoxnto the circulation, and the development of-low
grade chronic inflammation and insulin resistari@ietary composition can also affect the micro hiota
a diet rich in saturated fats allows the expansigpathobionts that damagjge intestinal epithelial cell
layer and compromise its barrier function, so-chlleaky gut” [22,23]. In conclusion we can sayttha
insulin resistance leads to a great number of cbidibies, which can be avoided or postponed if
people would have a healthy weight and an actfestijle.

Insulin resistance develops over the years, butbeaseen in young and old people. Even 23% of
people with a BMI <25 kg/fappeared to be insulin resistant [24]. The inaieenf insulin resistance is
48.7% in overweight and 66.3% in obese patientk [A5general, the longer the duration of the dlyesi
and the higher the BMI, the more insulin resistarpatient will be, although genetic predisposition
cannot be ruled out, considering the fact that ibpemnd type 2 diabetes are strongly hereditary
conditions The use of anti-depressants and antiugic drugs enhances insulin resistance [26,27]. A
sedentary lifestyle also promotes developing imsuésistance and low free fat mass [14]. This
phenomena causes the fatigue that many patienga@onabout. Psychosocial stress is strongly re:ltde
insulin resistance, which proved to be an indepenhgesdictor of waist and HOMA-IR only among
participants with a low level of spirituality [28].

3. Metabolic Syndrome

Most health care professionals are familiar withtabelic syndrome. The criteria for metabolic
syndrome can vary slightly per country, but, inegah are characterized by: blood pressure >130/>85
mm/Hg; elevated triglyceride level: >1.7 mmol/L;cdeased HDL <1.03 mmol/L(men); <1.29 mmol/L
(women); and a large waist circumference: >102 omen); >88 cm (women); IFG >6.1 mmol/L
[27,28]. In fact, the criteria of metabolic syndremescribe the changes due to insulin resistamck, a
it is fair to assume that insulin resistance isthase of metabolic syndrome. It would, therefbee,
more just to use the term insulin resistance anlingesistance syndrome (IRS) instead of metabolic
syndrome, in order to describe the condition bg#sse rather than by its outcomes, which seerh a bi
arbitrary considering the abundance of abnormasighy parameters that are connected to IRS. Insulin
resistance in primary care or clinical situatioren doe calculated through the homeostasis model
assessment (HOMA-IR) method, or fasting insulin lbarmeasured in blood samples, although none of
these methods are common practice in primary aareainics for obese patients with comorbidities.

4. Treatment

Weight loss through diet and exercise leads toifssgnt health improvement and is, therefore, the
key in treatment of obesity and insulin resistarelated comorbidities [29—-34]. Early recognition of
overweight or a large waist circumference whengmas visit a physician with vague complaints about
their health, or when comorbidities are found,risc@l. This is the moment to discuss lifestyleess,
sleep, and eating habits. This should also be thment to establish whether a patient is aware @f th
influence he has on his own health, thus, promagifmanagement. The earlier the weight problem,
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or more specifically the visceral fat problem, ddeessed, the greater the chance that weight $oss i
possible, that elevated blood parameters will ilmpravithout medication, and health can be restored
[35,36].

Many physicians hesitate to discuss lifestyle wiitbir patients, reluctant to interfere in theirelsv
However, we have no choice. Patients partly devel@sweight because of the obesogenic environment,
where physical exercise is not natural, where medpve to work long hours, unhealthy food is
everywhere and cheap, traditional meal patterrsp@isar, and where cooking skills have diminished
to very simple dishes. In addition, more recentlence shows that caloric restriction and exeraise a
potent interventions to promote adipose tissue htdags and alteration of immune cell phenotype-[37
40].

Patients need help in this complicated situatidmeyTneed to be referred to health professionals,
more specifically dietitians, for advice and guidanrather than to commercial programs. Another
problem is that we do not identify is patients wiikulin resistance as such and assume that a&hp=at
benefit from a diet based on national dietary ginés. A constant high level of serum insulin, act
may cause weight gain with normal quantities ofboladrates, leaving the patient frustrated that
weight loss for her or him is impossible [41]. Eveystematic reviews make no distinction between
patients that are strongly insulin resistant arabé¢hwho are not, stating that choice of diet malees
difference [42]. The Mediterranean diet and the BiABet are evidence-based diets that are beneficial
for weight loss and improvement of comorbiditiesg.ge glucose levels, lipids, cardiovascular
parameters, and insulin sensitivity [43—-46]. Botbt®l are rich in whole grains, vegetables, fruits,
legumes, nuts, fish, and mono unsaturated fat, lamdin alcohol, red meat, sugar containing
beverages, refined carbohydrates, and saturatedfatDASH diet also promotes the use of sufficient
quantities of low-fat dairy products. However, thediets need to be administered and defined
carefully where the carbohydrate content is corembrrbecause a popular interpretation of the
Mediterranean diet is that an abundance of low filseducts such as pasta, rice, and quinoa arepart
the scheme, which, on the contrary, are harmfalage of severe insulin resistance. Low-carbohydrate
(sometimes called ketogenic diets), low-GIl, Med#eean, and high-protein diets lead to a greater
improvement in glycemic control compared to control diets.
Low-carbohydrate, high protein and Mediterraneaisdiead to greater weight loss than controls [44].
The composition of the diet in terms of macro rarits can make a difference: isocaloric diets nich i
MUFA compared to diets rich in carbohydrates ahdrfigave a stronger reduction of liver fat, relges
of exercise [47]. The patient is best helped wittaibor-made dietary advice with a lowered level of
carbohydrates [48], preferably with a low glycenmdex [49]. The amount of carbohydrates should be
based upon thorough assessment of the patientrs tef history of previous weight loss attempts
(how successful were they), BMI and waist circurafme, medication, mental condition, positive
family history of obesity and other comorbiditiedeep, and stress. Ideally speaking, patients are
referred to the dietitian with a diagnosis of thasting insulin level. Protein intake can be aghhas
1.2 to 1.5 kg body weight, but not more than 10peg day, evenly spread over three meals and a
maximum of two in-between snacks, including 3 ghe essential amino acid leucine per meal [50].
Leucine is present in dairy products, which makesm essential to the diet. In this dietary advice
micro nutrients are equally important: iodine, salen, thiamine, riboflavin, magnesium, manganese,
hydrocobalamin, folic acid, vitamin D, vitamin @cbferol, zinc, copper, and chromium [51-54]. The



Healthcare2015, 3 412

requirements for iodine, thiamine, magnesium, maaga, and selenium are not met when a low
carbohydrate diet is prescribed. This implies thaty supplementation with one dose of the Advised
Dietary Intake is necessary. A diet high in fibepgorts the micro biota in the duodenum to produce
short-chain fatty acids, thereby promoting energyeaditure and protecting against inflammation and
insulin resistance. The interactions of the micad) innate immunity, and diet play an importasier

in controlling metabolic homeostasis. A properindtioning innate immune system, combined with a
low-fat and high-fiber diet, is important in pretieg dysbiosis and reducing the susceptibility of
developing metabolic syndrome and its associatetios@ascular diseases [22]. A low fiber diet on the
other hand enhances insulin resistance [55].

Furthermore, exercise is essential to tackle insidsistance and to promote weight loss. Chronic
exercise exerts potent anti-inflammatory effect6—fm8], and these effects are likely mediated by
direct effects on the immune system and a redudtiomisceral fat, including diminished release of
proinflammatory cytokines and chemokines from achpes [59]. Endurance exercise is associated with
reduced induction of proinflammatory signaling atet-induced obesity [60—62]. Furthermore, treatimil
exercise reduces adipose tissue macrophage dittrand promotes an anti-inflammatory immune cell
phenotype [63]. During exercise, skeletal muscléhmught to produce and secrete a host of anti-
inflammatory cytokines that are shown to experiraiytalter immune cell function and phenotype.
Walking, cycling, swimming are advised, one hour gay, but every other day in the first phase, to
prevent over training, although good results hagenbreported with 150 min of moderately intense
activity per week [34]. Patients with a very lowt filee mass (measured by a four point body
impedance) benefit from weight lifting and othersole promoting exercises.

Finally, patients need help to start facing emaldrarriers that prevent them from losing weight,
or that may have caused the weight gain. We neddcw the fact that many patients are part of an
environment that is counterproductive for a healifgstyle and they need coaching to change things
step-by-step. Insulin resistance can be curedjtlhakes time. In most cases, therapy of less than
year will not lead to the desired result.

5. Conclusions

Treatment of insulin resistance syndrome (IRS) khatart at the earliest stage possible, when
comorbidities are still reversible, and includesspealized dietary advice and counseling, prefgrabl
by a dietitian, to tackle food habits and emotidvelriers that prevent weight loss or cause relajse
exercise program is an essential part of the treatm
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