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We want to thank Dr. Dae Jung Kim for his interest in and crit-
ical comments on our recent paper, “Trends and risk factors of
metabolic syndrome among Korean adolescents, 2007 to 2018”
[1]. We also appreciate the opportunity to respond to Dr. Dae
Jung Kim’s letter submitted to the Diabetes and Metabolism
Journal.

The definition of metabolic syndrome in children and ado-
lescents has not been standardized, with more than 40 classifi-
cations being used to date [2]. The most-used definitions in the
current literature are the International Diabetes Federation
(IDF) and the National Cholesterol Education Program Adult
Treatment Panel III (NCEP-ATP III) criteria modified by
Cook; all are derived from the adult definition for pediatric use
[3]. However, which criteria best predicts long-term morbidity
has not yet been established [4]. The prevalence of metabolic
syndrome in children is generally greater when evaluated us-
ing the modified NCEP-ATP III than with IDF criteria because
the former adopted a lower threshold for hypertriglyceridemia
(110 mg/dL vs. 150 mg/dL) and hypertension (90th percentile
for age, sex, and height vs. >130/85 mg/dL). We used the IDF
criteria instead of the modified NCEP-ATP III criteria in this
study for several reasons. The hyperglycemia cutoff in the
modified NCEP-ATP III criteria is 110 mg/dL, higher than the
IDF criteria (100 mg/dL), which is widely accepted as a risk
factor for type 2 diabetes mellitus in adults and children [5].
Also, the 110 mg/dL cutoff value for hypertriglyceridemia sug-

gested by the modified NCEP-ATP III criteria is relatively low
considering the reference data for Korean children [6]. Also,
central obesity, a principal pathophysiologic component in the
concept of metabolic syndrome, is a prerequisite in the IDF
criteria but not in the modified NCEP-ATP III criteria.

In this study, the prevalence of metabolic syndrome in-
creased nonsignificantly from 1.7% to 2.2%, despite significant
increases in central obesity (from 8.1% to 11.2%) and hyper-
glycemia (from 5.3% to 10.4%). The main reason for this is that
hypo-high density lipoprotein (HDL)-cholesterolemia, which
has the highest prevalence among the components of metabol-
ic syndrome in Korean adolescents, has decreased enough to
offset the increase in central obesity and hyperglycemia. The
main reason for this phenomenon is that each component is
given the same weight when defining metabolic syndrome, de-
spite the general consensus of clinicians that hyperglycemia
has a more significant impact on the development of diabetes
mellitus and subsequent long-term morbidity.

A recent report offers a similar example of the prevalence of
dyslipidemia in Korean adolescents over the past 12 years us-
ing the Korean National Health and Nutrition Examination
Surveys dataset [7]. In that particular study, despite a remark-
able increase of more than 1.5 times in the prevalence of hy-
percholesterolemia and hyper-low density lipoprotein-choles-
terolemia, the overall prevalence of dyslipidemia showed a
slight decrease due to the evident decline in hypo-HDL-cho-
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lesterolemia [7]. We believe that researchers and clinicians
should recognize these limitations in the definition of meta-
bolic syndrome and should pay attention to each component.
We agree with Dr. Kim that comparing the number of meta-
bolic abnormalities according to lifestyle factors might be an
interesting strategy for addressing this. Still, we wanted to fo-
cus on specific metabolic derangements related to lifestyle fac-
tors in this study, after adjusting for the relevant covariates in-
cluding socioeconomic status and total calorie intake. We also
agree with Dr. Kim that further studies are needed that will fo-
cus on the interaction between lifestyle factors and socioeco-
nomic status.

In this study, a decreasing rate of smoking among Korean
adolescents over a span of 12 years was noted. In addition,
controversial findings have shown that adolescent smokers
have lower fasting blood sugar levels [1]. Although the data
were not included in this study, smoking was not significantly
associated with the overall odds of metabolic syndrome in our
study population. Many toxic substances, including nicotine,
heavy metals, and polycyclic hydrocarbons in tobacco smoke,
are reported to have direct or indirect harmful effects on pan-
creatic B-cells [8]. However, previous epidemiological studies
have shown conflicting and contradictory findings regarding
the relationship between smoking and hyperglycemia. A re-
cent study demonstrated that chronic smoking is associated
with increased diabetes mellitus in Korean adults [9].

Several reports have suggested that smoking cessation leads
to weight gain and subsequent increase in type 2 diabetes mel-
litus incidence, while smoking cessation still has an overall
beneficial effect on reducing cardiovascular and all-cause mor-
tality [10-12]. The impact of smoking on blood sugar control
may vary depending on smoking duration. In addition, there
is a possibility that the number of cigarettes smoked per day,
weight control before and after smoking, and socioeconomic
status may all be related to blood sugar control [13]. We want
to point out that our study targeted an adolescent population
with limited smoking duration and amount. Therefore, the im-
pact of chronic smoking on blood sugar control could not be
addressed in this study. Nevertheless, our findings suggest that
smoking might not have contributed to the increase in hyper-
glycemia among Korean adolescents over the past 12 years.

We appreciate Dr. Kim highlighting the crucial impact of the
COVID-19 pandemic on obesity among Korean adolescents.
We have recently completed research on this topic using na-
tionally representative data. In line with several global reports
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[14], an increase in overweight and obesity prevalence in Ko-
rean youth was noted during the COVID-19 pandemic [15].
These findings suggest the need for intervention in modifiable
lifestyle factors affecting childhood obesity, emphasizing the
importance of youth education through schools and social
networks with support from public health authorities.

CONEFLICTS OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

REFERENCES

1. Chae ], Seo MY, Kim SH, Park M]. Trends and risk factors of
metabolic syndrome among Korean adolescents, 2007 to 2018.
Diabetes Metab ] 2021;45:880-9.

2. Lee YJ, Seo MY, Kim SH, Park M]. Validity of the pediatric
simple metabolic syndrome score. Obes Res Clin Pract 2020;
14:508-13.

3. Vanlancker T, Schaubroeck E, Vyncke K, Cadenas-Sanchez C,
Breidenassel C, Gonzalez-Gross M, et al. Comparison of defi-
nitions for the metabolic syndrome in adolescents. The HELE-
NA study. Eur ] Pediatr 2017;176:241-52.

4. Qiao Q; DECODE Study Group. Comparison of different defi-
nitions of the metabolic syndrome in relation to cardiovascular
mortality in European men and women. Diabetologia 2006;49:
2837-46.

5. American Diabetes Association. 2. Classification and diagnosis
of diabetes: standards of medical care in diabetes-2021. Diabe-
tes Care 2021;44(Suppl 1):515-33.

6. Chu SY, Jung JH, Park MJ, Kim SH. Risk assessment of meta-
bolic syndrome in adolescents using the triglyceride/high-den-
sity lipoprotein cholesterol ratio and the total cholesterol/high-
density lipoprotein cholesterol ratio. Ann Pediatr Endocrinol
Metab 2019;24:41-8.

7. Jeong DY, Kim SH, Seo MY, Kang SY, Park MJ. Trends in se-
rum lipid profiles among Korean adolescents, 2007-2018. Dia-
betes Metab Syndr Obes 2021;14:4189-97.

8. Nam Y], Kim SH. Association of urinary polycyclic aromatic
hydrocarbons and diabetes in Korean adults: data from the Ko-
rean National Environmental Health Survey Cycle 2 (2012-
2014). Diabetes Metab Syndr Obes 2020;13:3993-4003.

9. Kim JH, Seo DC, Kim BJ, Kang JG, Lee SJ, Lee SH, et al. Asso-
ciation between cigarette smoking and new-onset diabetes

Diabetes Metab ] 2022;46:351-353  https://e-dmj.org



Trends of metabolic syndrome in Korean adolescents

10.

11

12.

13.

mellitus in 78,212 Koreans using self-reported questionnaire
and urine cotinine. Diabetes Metab ] 2020;44:426-35.

Bush T, Lovejoy JC, Deprey M, Carpenter KM. The effect of to-
bacco cessation on weight gain, obesity, and diabetes risk. Obe-
sity (Silver Spring) 2016;24:1834-41.

Sahle BW, Chen W, Rawal LB, Renzaho AMN. weight gain af-
ter smoking cessation and risk of major chronic diseases and
mortality. JAMA Netw Open 2021;4:217044.

HuY, Zong G, Liu G, Wang M, Rosner B, Pan A, et al. Smoking
cessation, weight change, type 2 diabetes, and mortality. N Engl
J Med 2018;379:623-32.

Jain P, Danaei G, Robins JM, Manson JE, Hernan MA. Smok-
ing cessation and long-term weight gain in the Framingham

https://e-dmj.org  Diabetes Metab J 2022;46:351-353

14.

15.

dmj

Heart Study: an application of the parametric g-formula for a
continuous outcome. Eur ] Epidemiol 2016;31:1223-9.
Stavridou A, Kapsali E, Panagouli E, Thirios A, Polychronis K,
Bacopoulou E, et al. Obesity in children and adolescents during
COVID-19 pandemic. Children (Basel) 2021;8:135.

Kang S, Seo MY, Kim SH, Park MJ. Changes in lifestyle and
obesity during the COVID-19 pandemic in Korean adoles-
cents. Proceedings of the Korean Pediatric Society 71st Fall
Conference; 2021 Oct 21-22; Online. Available from: https://
www.pediatrics.or.kr/xml/index2.php?number=71090011&ab
year2=202102&user_id=&backurl=/pre_abstract/abs_list.php
?rtype=01||category=09||number=71||user_id=&pre_
home=Y.

353


https://www.pediatrics.or.kr/xml/index2.php?number=71090011&abyear2=202102&user_id=&backurl=/pre_abstract/abs_list.php?rtype=01||category=09||number=71||user_id=&pre_home=Y
https://www.pediatrics.or.kr/xml/index2.php?number=71090011&abyear2=202102&user_id=&backurl=/pre_abstract/abs_list.php?rtype=01||category=09||number=71||user_id=&pre_home=Y
https://www.pediatrics.or.kr/xml/index2.php?number=71090011&abyear2=202102&user_id=&backurl=/pre_abstract/abs_list.php?rtype=01||category=09||number=71||user_id=&pre_home=Y
https://www.pediatrics.or.kr/xml/index2.php?number=71090011&abyear2=202102&user_id=&backurl=/pre_abstract/abs_list.php?rtype=01||category=09||number=71||user_id=&pre_home=Y
https://www.pediatrics.or.kr/xml/index2.php?number=71090011&abyear2=202102&user_id=&backurl=/pre_abstract/abs_list.php?rtype=01||category=09||number=71||user_id=&pre_home=Y

