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activity or be in sprout period, factors not examined in 
this study. Our results are in accordance with the study 
of Gasser et al, concluding that there was no correlation 
between sweets consumption and obesity24. Nonetheless, 
we need to mention that high sugar consumption is a di-
etary habit possibly linked to inflammation25. 

hs-CRP serum levels of increased weight adolescents 
(0.43 mg/dl) are twice as much as those of controls (0.2 
mg/dl). The study of Blake and Ridker revealed in 2002 
that there was a correlation between high hs-CRP serum 
levels and BMI values9. It is noteworthy that the results 
in Table 1 show that the overweight group has the highest 
hs-CRP serum levels, even higher than the obese adoles-
cents. There is no explanation for this finding; however, 
one could hypothesize that the excess weight of individ-
uals in the pre-obese state is associated with relatively 
acute inflammation. In the case of obese individuals, the 
inflammation is assumed to be a chronic and exhausted 
state and therefore indicated by a reduction of CRP lev-
els, possibly suggesting some adaptation to the estab-
lished obesity. Obese participants, on the other hand, 
have been exposed to inflammation of adipose tissue ex-
cretion for longer, and therefore, hs-CRP levels may have 
been adapted and possibly reduced.

No correlation was found between the hs-CRP serum 
levels, indicating inflammation, and any of the dietary 
constituents. However, Gupta et al supported that inflam-
mation indicated by increased hs-CRP serum levels was 
related to high sugar consumption26. Thus, we need a 
larger sample for safer results confirmation and consoli-
dation. Similarly, we did not find any correlation between 
hs-CRP serum levels with KIDMED score (Table 2).  

The present study has certain limitations: physical ac-
tivity and socioeconomic conditions were not taken into 
consideration, and the number of adolescents ultimately 
recruited was small mainly due to practical difficulties 
(expenses for transportation and medical care could not 
be covered by additional funding). Nevertheless, pre-
sented data are indicative regarding the dietary intake 
and eating habits of adolescents of Northern Greece, as 
well as differences between overweight and obese ado-
lescents, investigated for the first time, to our knowledge. 

Further research with a greater number of participants is 
needed to provide more robust data.

In conclusion, inflammation seems to depend on the 
increase of BMI but does not correlate with any of the 
dietary constituents assessed in this study. Therefore, di-
etary education and intervention is necessary and seems 
obligatory in order to reduce childhood obesity rates 
and to eliminate low-grade inflammation and long-term 
health consequences, such as cardiovascular diseases. For 
this reason, there is a need for continuous effort in nutri-
tional education from parents and relatives, healthcare 
professionals, school teachers, mass media, and govern-
mental authorities. The role of Nutritionists/Dietitians, in 
cooperation with other healthcare professionals, is also 
very important as they can contribute to public educa-
tion and entire family intervention programs to eliminate 
obesity prevalence. 
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Table 2: Correlation of hs-CRP serum levels with waist to hip ratio, food constituents and KIDMED score for all three groups 
(obese, overweight adolescents and controls).

hs-CRP Rho (p)
Obese 
(n =43)

Overweight 
(n =28)

Controls
(n =71)

Waist-to-hip ratio (W/H) -0.059 (0.737) -0.057 (0.828) -0.003 (0.985)
Food weight (g) 0.048 (0.789) 0.011 (0.964) -0.14 (0.331)
Energy (calories) 0.049 (0.781) 0.096 (0.704) -0.058 (0.687)
Protein (%) -0.014 (0.935) -0.140 (0.580) -0.041 (0.780)
Carbohydrates (%) -0.089 (0.308) 0.227 (0.366) -0.167 (0.247)
Fat (%) -0.187 (0.291) -0.183 (0.467) 0.174 (0.227)
Fiber (g) -0.171 (0.334) 0.411 (0.101) -0.267 (0.060)
Total sugars (g) -0.098 (0.581) -0.044 (0.866) -0.121 (0.402)
KIDMED Score -0.062 (0.725) -0.140 (0.579) -0.099 (0.503)

Rho: stands for correlation; KIDMED: the Mediterranean Diet Quality Index for children and adolescents, hs-CRP: high sensitivity C-reac-
tive protein.


