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Abstract
Non-obese children with elevated serum insulin levels 
and metabolic disorders such as, hyperglycemia, hy-
pertension, and/or hypertriglyceridemia are a subset 
of children in high risk of developing cardiovascular 
disease later in life. Since usually the health policies 
for the prevention of the obesity associated disorders 
in children are based on the screening focused on the 
obese, frequently the metabolically obese normal-
weight (MONW) children are not identified in primary 
care setting. Given that characterization of the MONW 
children is an important public health issue, and that a 
large amount of resources might be unnecessarily used 
in the screening of metabolic risk of nonobese children; 
we review data regarding criteria for the early recogni-
tion of this subset of children in high risk of developing 
cardiovascular disease. Results of our review suggests 
that the presence of family history of type 2 diabetes 
and/or hypertension, the elevated percentage of body 
fat, and the high birth-weight should be taken into ac-
count as criteria of high cardiovascular risk, irrespective 
of obesity.
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INTRODUCTION
Non-obese individuals with elevated serum insulin levels 
and metabolic disorders such as hyperglycemia, hyperten-
sion, and/or hypertriglyceridemia have been named met-
abolically obese normal-weight (MONW) individuals[1], 
and characterize a subgroup who, irrespective of  obesity, 
exhibited elevated cardiovascular risk. 

Because usually the health policies for the preven-
tion of  obesity associated disorders in children are based 
on the screening focused on obese, characterization of  
the MONW children is an important public health is-
sue. Nonetheless, reports about MONW children are 
scarce[2,3], and its characteristics and related factors are 
not well determined in childhood. 

Given that a large amount of  resources might be un-
necessarily used in the screening of  metabolic risk of  
nonobese children, the most important raised question in 
this regard is which could be the criteria for screening of  
cardiovascular risk in the non-obese children?

On this regard, it has been reported that non-obese 
prehypertensive children exhibited significant higher 
frequency of  family history of  hypertension and athero-
genic lipid profile as compared with non-obese healthy 
children[4-7]. In addition, a positive family history of  type 
2 diabetes is common in all diabetes types, particularly 
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type 2 diabetes (83%)[8] and had significant effect on 
individuals with metabolic syndrome as compared with 
individuals having no family history of  diabetes[9]. The 
presence of  family history of  diabetes is associated with 
hypertriglyceridemia, hyperinsulinemia, insulin resistance, 
and impaired fasting glucose, independently of  body 
mass category[10,11]. Furthermore, non-obese children 
(according waist circumference criterion) with family 
history of  hypertension in the maternal branch, show 
hyperinsulinemia, hypertension, hypertriglyceridemia, and 
low high-density lipoprotein cholesterol[12]. These finding 
strongly suggest that positive family history of  diabetes 
and or hypertension could be the first clue for screening 
of  cardiovascular risk factors in non-obese children.

In young women, the relative level of  body fatness 
is related with the presence of  abnormal lipid profile 
and metabolic syndrome irrespective of  obesity accord-
ing to standard body mass index or waist circumference 
criteria[13,14]. This finding strongly suggest that, in order 
to diagnosis of  obesity, clinicians should include the mea-
surement of  body fatness as an adjuvant measure to body 
mass index and waist circumference. It has been shown 
that reduction of  body fatness by lifestyle intervention 
programmes in the primary prevention of  chronic diseas-
es is beneficial at the population level and should not be 
limited to obese children[15,16]. So, it is rationale to consider 
that the elevated percentage of  total body fat might be 
another criterion for the screening of  MONW children.

A growing body of  evidence show that the high 
birth-weight is a risk factor for cardiovascular disease lat-
er in life[17-21]. Furthermore, children exposed to maternal 
obesity are at increased risk of  developing metabolic syn-
drome, irrespective of  obesity, which suggests that obese 
mothers who do not fulfill the clinical criteria for gesta-
tional diabetes may still have metabolic factors that affect 
fetal growth and postnatal outcomes[18]. We have found 
that family history of  diabetes in the maternal branch, in 
combination with the low or high birth-weight is strongly 
associated with the presence of  metabolic syndrome in 
children and adolescents, irrespective of  obesity[22]. 

Given that non-obese children could display a high 
prevalence of  abnormalities in glucose, insulin levels, 
and lipid profile[23-25], the screening for cardiovascular risk 
based in the presence of  obesity does not recognize a 
high proportion of  children with atherogenic lipid profile 
and glucose metabolic disorders. In order to provide the 
benefits of  screening to non-obese children, as part of  
the public health policies for prevention of  cardiovascu-
lar disease, we propose that the presence of  family his-
tory of  type 2 diabetes and/or hypertension, the elevated 
percentage of  body fat, and the high birth-weight should 
be taken into account as criteria of  high risk for cardio-
vascular disease, irrespective of  obesity.

The scarce of  studies in the field should encourage 
the research in the field, to validate the criteria of  screen-
ing for cardiovascular risk in non-obese children.
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