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Purpose: We investigated the association of omentin with metabolic syndrome (MetS), MetS components, and obesity in adolescents.
Methods: A total of 742 middle-school students from Liaoyang City were enrolled in this cross-sectional study using the stratified 
cluster sampling method. Clinical information and blood samples were collected, and serum omentin levels were measured using 
enzyme-linked immunosorbent assay.
Results: Mean plasma omentin levels were lower in male than in female participants (88.25 (interquartile range 63.02–133.61) vs 
99.46 (interquartile range 69.08–188.35) ng/L, P = 0.004). The participants were divided into four groups according to the quartile (Q) 
values of omentin from low to high. With increasing omentin levels from Q1 to Q4, the age of adolescents and the proportion of males 
gradually increased (P < 0.05), whereas the body mass index (BMI) (P < 0.05) and prevalence of MetS (P > 0.05) tended to decrease. 
Omentin levels were significantly and negatively correlated with waist circumference and BMI (correlation coefficients of ˗0.099 and 
˗0.115, respectively). Regression analysis showed that omentin level was independently associated with the risk of MetS (Odds ratio, 
OR = 0.639, 95% confidence interval, CI (0.432, 0.945)), which was attributed to the association with central obesity (OR = 0.775, 
95% CI (0.605, 0.993)) among MetS components. Increased omentin levels also indicated a reduced risk of obesity (OR = 0.700, 95% 
CI (0.563, 0.870)).
Conclusion: Omentin is an independent predictor of MetS and obesity among adolescents in northeast China.
Keywords: metabolic syndrome, omentin, adolescents, obesity, insulin resistance

Introduction
Metabolic syndrome (MetS) is a pathological state characterized by a series of common metabolic disorders, including 
insulin resistance, hyperlipidemia, abdominal obesity, and hypertension.1 The main pathophysiological cause of MetS is 
insulin resistance induced by cellular metabolic dysregulation,2 which subsequently triggers or aggravates functional 
damage in β-cells and prevents β-cell compensation for elevated blood glucose levels caused by insulin resistance, 
eventually leading to the onset of type 2 diabetes.3 MetS, as well as the accompanying components of obesity, 
hypertension, and dyslipidemia, collectively serve as major risk factors for cardiovascular disease.4,5 The prevalence 
of MetS among adolescents ranges from 4.5% to 8.4% in the United States.6,7 In China, the prevalence of MetS is from 
27% in 2011,8 and 32.97% in 2021.9 MetS and its elements are significantly associated with high coronary artery disease 
risk.10 As a developing country, China’s increasing risk of MetS in adolescents, as well as the increasing mental and 
psychological stress, is attributed to obesity, unhealthy lifestyles, and external environmental factors.5 These adolescents 
represent a large future population of patients with type 2 diabetes and cardio-cerebrovascular diseases. Therefore, the 
early identification and intervention of adolescent MetS is important for improving the physical health of these 
populations.11 However, unlike in the adult population, an absence of routine physical examinations among adolescents 
compromises our ability to provide early warnings of metabolic disorders. Hence, finding biomarkers related to the early 
prediction and identification of adolescent MetS will improve the early diagnosis of these diseases.
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Omentin is a recently identified adipokine that has gained extensive attention for its association with different 
diseases. For example, omentin is associated with respiratory diseases including asthma, obstructive sleep apnea, 
pulmonary hypertension, acute respiratory distress syndrome, and chronic obstructive pulmonary disease.12 Omentin is 
also closely associated with various diseases related to insulin resistance, eg, type 2 diabetes,13 gestational diabetes,14,15 

polycystic ovary syndrome,16 and adult MetS,17 indicating its potential as a promising interventional target for metabolic 
disorders.18 Under the trend of obesity among teenagers,19,20 a study with a small sample size of adolescents revealed 
that omentin is closely associated with childhood and adolescent obesity.21 Moreover, children and adolescents with 
obesity have an increased future risk of MetS.22–24 Therefore, we performed a cross-sectional study to analyze the 
correlation between serum omentin levels and MetS, MetS components, and the degree of obesity in adolescents (aged 
11–16) in northeast China. The aim of this research was to gain an in-depth understanding of the pathophysiological role 
of omentin in metabolic disorders in adolescents. The findings of this study provide additional epidemiological strategies 
for enhancing the early warning, diagnosis, and treatment of adolescent MetS.

Materials and Methods
Study Population
Students of junior and senior high schools in Liaoyang, a city with a medium level of economic development in northeast 
China, were recruited in this study using stratified cluster sampling from December 2010 to January 2011. We also 
collected fasting blood samples to measure the levels of omentin, fasting plasma glucose (FPG), fasting insulin (FINS), 
low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), triglyceride (TG), total 
cholesterol (TC), and serum uric acid. A total of 742 students with complete information were included in the statistical 
analysis. None of the participants had a history of anemia, diabetes, hypertension, or drug therapy. This study was 
conducted in accordance with the Declaration of Helsinki and was approved by the Medical Ethics Committee of 
Shengjing Hospital, China Medical University (2010PS676K).

Prior to collecting the blood samples, a trained physician measured the height, weight, waist circumference (WC), hip 
circumference, and blood pressure (systolic blood pressure [SBP] and diastolic blood pressure [DBP]) of the participants. 
After sitting relaxed for more than 10 min, blood pressure was measured twice using a desktop mercury sphygmoman
ometer, with an interval of 2 min between measurements, and the average SBP and DBP values were recorded. All 
participants fasted for ≥10 h overnight, and fasting venous blood was obtained at 07:00–09:00 the next morning. As soon 
as the blood samples were collected, they were sent to the laboratory of Liaoyang Diabetes Hospital for centrifugation 
(within 1 h). After centrifugation, FPG was determined within 2 h (via the Glucose Oxidase method, Olympus 400; 
Olympus Optical Company, Tokyo, Japan). Routine enzymatic methods were used to determine LDL-C, HDL-C, TG, 
TC, and uric acid levels in the serum. FINS was measured by radioimmunoassay (China Institute of Atomic Energy, 
Beijing, P.R. China) using plasma stored at ˗80 °C. An enzyme-linked immunosorbent assay kit (R&D, Minneapolis, 
USA) was used to measure plasma omentin levels, with intra-assay and inter-assay coefficients less than 9% and 15%, 
respectively. The samples were tested at the central laboratory of Shengjing Hospital, China Medical University. The 
body mass index (BMI) was calculated by body weight/height2 (kg/m2). Steady-state homeostasis model assessment of 
insulin resistance (HOMA-IR) was calculated using the following formula: HOMA-IR= fasting blood glucose (mmol/L) 
× FINS (U/mL)/22.5.

Diagnostic Criteria and Definition
Metabolic Syndrome for Adolescents
MetS was defined according to International Diabetes Federation 2007 guidelines.25 These guidelines state that, for an 
adolescent to be diagnosed as MetS, the individual must have central (abdominal) obesity (≥90th percentile, criteria 
proposed by the Capital Institute of Pediatrics),26 as well as two or more of the following clinical features: hypertrigly
ceridemia (TG ≥ 1.7 mmol/L), low HDL-C (< 1.03 mmol/L for individuals 10–15 years of age and boys ≥16 years of age 
or <1.29 mmol/L for girls ≥ 16 years of age), hypertension (SBP ≥ 130 or DBP ≥ 85 mmHg), or fasting hyperglycemia 
(FPG ≥5.6 mmol/L) L, or a previous diagnosis of type 2 diabetes.
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Overweight/Obesity
According to the Group of China Obesity Task Force, the terms obesity and overweight were defined in adolescents as 
BMI ≥ 95th percentile and BMI ≥ 85th percentile, respectively.27

Statistical Analysis
Statistical analyses were conducted using SPSS 27.0 for Windows (SPSS, Inc., Chicago, IL, USA). The Kolmogorov– 
Smirnov test was used to verify whether the variables conformed to the normal distribution. Normally distributed 
continuous variables were presented as the mean ± standard error, whereas non-normally distributed variables were 
presented as the median (interquartile range). Non-normally distributed variables were log-transformed to normality 
prior to statistical analysis. Categorical data were shown as percentages and compared using a chi-square test. Analysis 
of variance or Kruskal–Wallis H-tests were used to test for differences between groups. After adjusting for confound
ing factors using a one-way generalized linear model, multiple groups of data were compared. Partial correlation 
analysis was used to evaluate the correlation between omentin levels and MetS-related risk factors after adjusting for 
confounding factors. Logistic binary regression analysis was used to evaluate associations of omentin levels with MetS 
and MetS-related risk factors. Linear regression analysis was used to analyze the relationship between omentin level 
and BMI. P < 0.05 was considered statistically significant.

Results
Clinical Characteristics of Participants
A total of 742 adolescents in Liaoyang City were included in this study. The clinical characteristics of the participants are 
shown in Table 1. Male participants had higher WC, waist to hip ratio (WHR), BMI, SBP, FPG and uric acid levels than 
female participants but lower values of DBP and TC (P < 0.05). Plasma omentin levels were markedly lower in males 
than in females (88.25 (63.02, 133.61) vs 99.46 (69.08, 188.35) ng/L, P = 0.004) (Figure 1).

Table 1 Clinical Characteristics of the Participants According to Sex

Male (n = 388) Female (n = 354) P value

Age (years) 13.78 ± 1.49 13.84 ± 1.49

WC (cm) 79.43 ± 11.72 74.19 ± 8.88 <0.001**

WHR 0. 83 ± 0.06 0. 79 ± 0.06 <0.001**
BMI (kg/m2) 22.33 ± 4.58 20.88 ± 3.83 <0.001**

SBP (mmHg) 120.71 ± 14.17 115.03 ± 12.29 <0.001**

DBP (mmHg) 71.66 ± 10.49 74.54 ± 10.42 <0.001**
TC (mmol/L) 4.39 ± 0.78 4.56 ± 0.80 0.004**

HDL-C (mmol/L) 1.02 (0.83, 1.25) 1.05 (0.88, 1.255) 0.060

LDL-C (mmol/L) 3.30 (3.25, 3.45) 3.30 (3.25, 3.47) 0.227
TG (mmol/L) 0.93 (0.66, 1.28) 0.96 (0.70, 1.33) 0.483

FPG (mmol/L) 4.80 ± 0.62 4.71 ± 0.477 0.038*

Uric acid (μmol/L) 353.39 ± 91.88 265.23 ± 64.59 <0.001**
FINS (uIU/mL) 18 (12, 25) 19 (14, 24) 0.134

HOMA-IR 3.76 (2.58, 5.32) 3.88 (2.86, 5.27) 0.400

Omentin (ng/L) 88.25 (63.02, 133.61) 99.46 (69.08, 188.35) 0.004**

Notes: Normally distributed continuous variables are presented as mean ± standard error and non-normally 
distributed variables as the median (interquartile range). Categorical data are shown as number (percen
tages). Non-normally distributed variables were log-transformed to normality prior to statistical analysis. 
*P < 0.05; **P < 0.01. 
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; FINS, fasting plasma insulin; FPG, 
fasting plasma glucose; HDL-C, high-density lipoprotein cholesterol; HOMA-IR, homeostasis model assess
ment of insulin resistance; LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure; TC, total 
cholesterol; TG, triglyceride; WC, waist circumference; WHR, waist to hip ratio.
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Relationship Between Omentin and Clinical Parameters
As shown in Table 2, the participants were divided into four groups according to their quartile values of omentin from 
low to high (Q1‒Q4). As omentin levels increased from group Q1 to Q4, the age of adolescents and the proportion of 
males gradually increased, whereas the BMI decreased, even when adjusting for age and sex (P < 0.05). The prevalence 
of MetS tended to decrease with increasing omentin; however, this difference was not statistically significant (P > 0.05). 
Uric acid levels were lowest in Q3; however, this difference was not significant after adjusting for sex and age. We 
observed no difference in blood pressure, blood glucose, or other MetS risk factors among the four groups.

Figure 1 Serum omentin levels in male and female participants.

Table 2 Clinical Characteristics of the Participants According to Their Omentin Levels

Quartiles of Omentin Levels P Padj

Q1 (n=185) Q2 (n=186) Q3 (n=186) Q4 (n=185)

Omentin (ng/L) 52.92 (44.27, 59.66) 79.08 (71.77, 85.77) 112.48 (101.79, 126.42) 326.88 (213.69, 569.08) <0.001 –

MetS (%) 11.9 8.6 9.1 6.5 0.097 –
Age (years) 13.78 ± 1.52 13.59 ± 1.42 13.83 ± 1.53 14.05 ± 1.46 0.025* –

Sex (M, %) 110 (59.5) 102 (54.8) 96 (51.9) 80 (43.2) 0.016* –

WC (cm) 77.92 ± 11.62 76.79 ± 10.43 77.30 ± 10.97 75.68 ± 9.99 0.234 0.314
WHR 0.82 ± 0.07 0.81 ± 0.07 0.82 ± 0.06 0.80 ± 0.06 0.116 0.442

BMI (kg/m2) 22.40 ± 4.51 21.77 ± 4.04 21.40 ± 4.49 20.99 ± 4.03 0.013* 0.025*

SBP (mmHg) 119.74 ± 13.14 117.89 ± 12.28 117.27 ± 15.02 117.15 ± 13.77 0.232 0.403
DBP (mmHg) 73.16 ± 10.63 72.39 ± 10.10 71.87 ± 10.34 73.69 ± 11.10 0.361 0.373

TC (mmol/L) 4.46 ± 0.74 4.40 ± 0.88 4.50 ± 0.78 4.53 ± 0.16 0.414 0.729

HDL (mmol/L) 1.07 (0.84, 1.26) 1.01 (0.84, 1.24) 1.03 (0.87, 1.25) 1.01 (0.86, 1.25) 0.506 0.401
LDL (mmol/L) 3.30 (3.25, 3.44) 3.34 (3.26, 3.48) 3.30 (3.25, 3.45) 3.30 (3.26, 3.48) 0.137 0.191

TG (mmol/L) 1.03 (0.72, 1.41) 0.95 (0.67, 1.33) 0.93 (0.68, 1.30) 0.88 (0.66, 1.27) 0.291 0.344

FPG (mmol/L) 4.76 ± 0.50 4.77 ± 0.60 4.79 ± 0.62 4.70 ± 0.50 0.452 0.667
Uric acid (μmol/L) 324.64 ± 95.33 314.64 ± 88.16 298.58 ± 85.39 308.28 ± 94.85 0.046* 0.073

FINS (uIU/mL) 18.0 (13.50, 25.00) 18.0 (14.00, 24.60) 18.75 (13.75, 26.00) 18.00 (12.00, 24.00) 0.608 0.590

HOMA-IR 3.85 (2.73, 5.22) 3.78 (2.89, 5.28) 3.91 (2.85, 5.56) 3.73 (2.61, 5.16) 0.370 0.415

Notes: Normally distributed continuous variables are presented as mean ± standard error and non-normally distributed variables as the median (interquartile range). 
Categorical data are shown as number (percentages). Non-normally distributed variables were log-transformed to normality prior to statistical analysis. Q1, quartile 1; Q2, 
quartile 2; Q3, quartile 3; Q4, quartile 4. P indicates significance, *P < 0.05, P adj indicates the P value after adjusting for sex and age. 
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; FINS, fasting plasma insulin; FPG, fasting plasma glucose; HDL-C, high-density lipoprotein cholesterol; 
HOMA-IR, homeostasis model assessment of insulin resistance; LDL-C, low-density lipoprotein cholesterol; MetS, Metabolic syndrome; SBP, systolic blood pressure; TC, 
total cholesterol; TG, triglyceride; WC, waist circumference; WHR, waist to hip ratio.
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Relationship Between Omentin and MetS Risk Factors
Partial correlation analysis, after adjusting for age and sex, showed that omentin levels were significantly negatively 
correlated with WC and BMI (correlation coefficient (r) of ˗0.099 and ˗0.115, respectively, all P < 0.001; Table 3).

Association of Omentin with MetS and MetS Components
According to the binary logistic regression analysis (Table 4), increased omentin levels were associated with a reduced 
risk of MetS. This association was significant even after adjusting for sex and age (Odds ratio, OR = 0.639, 95% 
confidence interval, CI (0.432, 0.945)), and was predominantly attributed to central obesity (OR = 0.775, 95% CI (0.605, 
0.993)), which was the only one of five MetS components that was significantly associated with omentin.

Association of Omentin with Overweight Status and Obesity
In binary logistic regression analysis (Table 5), we defined the group of participants that were overweight or obese as 
the independent variable, and defined the group with normal BMI as the dependent variable. Omentin was highly 
associated with overweight status/obesity. Increased levels of omentin indicated a reduced risk of overweight status/ 
obesity (OR = 0.700, 95% CI (0.563, 0.870)). This association was also confirmed by linear regression analysis 
(regression coefficient (B) = −0.625, 95% CI (˗1.021, ˗0.230)).

Discussion
According to our results, omentin levels were associated with MetS in adolescents from northeast China and were most 
closely associated with central obesity among all MetS components. Moreover, among cardiovascular risk factors other 
than MetS, the level of omentin was significantly negatively correlated with the degree of obesity/overweight status. The 
above evidence suggests that the level of omentin can serve as a predictor of MetS and obesity in adolescents.

Omentin is a novel hydrophilic adipokine of 313 amino acids (35 kDa) produced by visceral adipose tissue, 
containing a secretory signal sequence and a fibrinogen-related domain.28 It has been demonstrated that omentin can 

Table 3 Partial Correlation Between 
Omentin Level and MetS Risk Factors

Variable r P

WC (cm) ˗0.099 0.008**
WHR ˗0.067 0.071

BMI (kg/m2) ˗0.115 0.002**

SBP (mmHg) ˗0.040 0.284
DBP (mmHg) ˗0.003 0.926

TC (mmol/L) 0.032 0.394

HDL (mmol/L) ˗0.036 0.331
LDL (mmol/L) ˗0.021 0.567

TG (mmol/L) ˗0.015 0.687

FPG (mmol/L) ˗0.018 0.622
Uric acid (μmol/L) 0.019 0.619

FINS (uIU/mL) ˗0.019 0.610
HOMA-IR ˗0.022 0.563

Notes: r is the partial correlation coefficient after adjust
ing for sex and age. **P < 0.01. 
Abbreviations: BMI, body mass index; DBP, diastolic 
blood pressure; FINS, fasting plasma insulin; FPG, fasting 
plasma glucose; HDL-C, high-density lipoprotein choles
terol; HOMA-IR, homeostasis model assessment of insulin 
resistance; LDL-C, low-density lipoprotein cholesterol; 
MetS, Metabolic syndrome; SBP, systolic blood pressure; 
TC, total cholesterol; TG, triglyceride; WC, waist circum
ference; WHR, waist to hip ratio.
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regulate the inflammatory state, vasomotor, and endothelial functions, as well as the proliferation, apoptosis, and 
differentiation of cells, via various molecular mechanisms.12 Furthermore, omentin exhibits many other functions, eg, 
anti-atherosclerotic, anti-inflammatory, antioxidant, anti-apoptotic, and antimicrobial effects.18 It can also inhibit the 
tumor necrosis factor-α-induced activation of nuclear factor kappa B, which is the central mechanism underlying the 
onset of insulin resistance.29 Omentin modulates insulin sensitivity by upregulating the expression of adiponectin, 
promotes the insulin-mediated uptake of glucose by adipocytes, and mutually regulates the expression of other cytokines 
and inflammatory factors,28,30,31 thereby playing an important role in the onset and development of diabetes and MetS.32

The above-mentioned biological effects of omentin explain its close association with insulin resistance-related 
diseases, eg, MetS and obesity. A study conducted in the United States found significantly higher omentin levels in 
the serum and gluteal adipose tissue of patients in the earliest stage of MetS than in those of normal individuals.33 

Moreover, a study involving 201 adult males in Japan found that the serum concentration of omentin in adults decreased 

Table 4 Association of Omentin Level 
with MetS and MetS Components

OR 95% CI for OR

Association of omentin with MetS

Model 1 0.603 (0.411, 0.884)**
Model 2 0.638 (0.432, 0.942)*

Model 3 0.639 (0.432, 0.945)*

Association of omentin with MetS 
components

Central obesity

Model 1 0.749 (0.587, 0.958)*

Model 2 0.772 (0.603, 0.989)*

Model 3 0.775 (0.605, 0.993)*

Hyperglycemia

Model 1 0.827 (0.553, 1.237)

Model 2 0.855 (0.570, 1.283)

Model 3 0.929 (0.607, 1.420)

High triglycerides

Model 1 0.727 (0.516, 1.025)

Model 2 0.743 (0.526, 1.049)

Model 3 0.795 (0.551, 1.148)

Low HDL-C

Model 1 1.182 (0.979, 1.428)

Model 2 1.193 (0.987, 1.443)

Model 3 1.129 (0.924, 1.381)

Hypertension

Model 1 0.888 (0.714, 1.106)

Model 2 0.923 (0.739, 1.151)

Model 3 0.897 (0.718, 1.120)

Notes: Model 1, no adjustment for confounding 
factors. Model 2, adjustment for sex. Model 3, 
adjustment for sex and age. *P < 0.05; **P < 0.01. 
Abbreviations: HDL-C, high-density lipoprotein 
cholesterol; MetS, Metabolic syndrome.
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with an increase in the number of metabolic risk factors.34 Serum levels of omentin are also associated with the risk of 
MetS in both male and female participants,35,36 which has been confirmed by studies on patient populations with 
different diseases, eg, hypertension and psoriasis.37,38 A well-designed interventional study showed that eight weeks of 
vigorous cycling exercise can increase the level of omentin among high-risk populations for MetS,39 suggesting that an 
increased omentin concentration is often indicative of an improved metabolic state; however, whether such a change is 
a cause or effect of metabolic improvement remains unclear and requires further fundamental research.

Contrary to the above findings, a previous study on young males showed no association between omentin concentra
tion and MetS; however, as this study only involved 38 participants, we suggest that further investigations of a larger 
sample size are required to be conclusive. A study conducted on patients with prostate cancer also indicated no 
association between the level of omentin and the risk of MetS;40 however, this finding may be attributable to the 
presence of more confounding factors in the study because of the poorer physical condition of cancer patients. Unlike the 
above-mentioned studies on adults, other diseases are less common in children and adolescents, with fewer confounding 
factors affecting the level of omentin, thereby allowing for a more objective investigation of the relationship between 
omentin level and MetS. For example, a study conducted on obese children in Turkey showed that children with MetS 
have significantly lower serum levels of omentin than children without MetS.41 Additionally, a study conducted in China 
also found that the level of omentin in children with MetS was significantly elevated following a six-month lifestyle 
intervention.42

In addition to MetS, obesity/overweight is also an important risk factor for cardiovascular disease. Indeed, our data 
showed a significant correlation between BMI and omentin levels, which is consistent with previous findings in the adult 
population. For example, a Spanish study with a small sample size showed that obese adults had lower plasma 
concentrations of omentin than adults with normal weight; however, omentin concentrations increased with weight 
loss after a four-month dietary intervention.43 Another study conducted in the United States revealed that serum levels of 
omentin in the obese and overweight population was significantly negatively correlated with BMI, WC, serum leptin 
level, and HOMA-IR, which indicates that these factors may also be markers of adipose-tissue metabolism integrating 
insulin sensitivity and blood pressure.21,44,45 Furthermore, a study on obese children and adolescents showed significantly 
lower omentin levels in obese children than in children with a normal weight,21 which then returned to normal upon 

Table 5 Association of Omentin Level with 
BMI

Binary Logistic Regression

OR 95% C.I. for OR

Correlation between omentin and BMI 
(overweight/obese)

Model 1 0.664 (0.536, 0.822)**
Model 2 0.690 (0.556, 0.857)**

Model 3 0.700 (0.563, 0.870)**

Linear Regression Analysis

B 95% C.I. for B

Correlation between omentin and BMI

Model 1 ˗0.659 (˗1.058, ˗0.259)**

Model 2 ˗0.566 (˗0.963, ˗0.169)**

Model 3 ˗0.625 (˗1.021, ˗0.230)**

Notes: Model 1, no adjustment for confounding factors. 
Model 2, adjustment for sex. Model 3, adjustment for sex 
and age. **P < 0.01. 
Abbreviation: BMI, body mass index.
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weight loss following a lifestyle intervention. In another study, overweight/obese children also displayed improved 
omentin levels after undergoing a short-term (four-week) standardized lifestyle intervention program.46 These reversible 
changes suggest that omentin is also a promising serological marker for monitoring the outcome of obesity 
interventions.47

Common problems faced by previous clinical studies on omentin in children and adolescents include: (1) a small 
sample size; (2) most of the recruited participants were obese patients; (3) relatively few studies on Han Chinese 
populations. To date, there are still no reported large-scale epidemiological studies on Han Chinese adolescents. 
Therefore, the strong points of this study are to elucidate the correlation between omentin and the risk of MetS and 
obesity by recruiting research participants from a large adolescent population in northeast China via the stratified cluster 
sampling method. Our study confirms that omentin can be used as an effective serological marker for MetS and obesity in 
adolescents. However, this study has the following limitations: (1) our cross-sectional study does not help speculate on 
the causal relationship between omentin and the risk of MetS or obesity; (2) this study has certain geographical 
limitations, as the recruitment of research participants was confined to northeast China.

Our capacity for early identification and intervention is incredibly important because adolescents with MetS or 
obesity will become a large future population of patients with diabetes and cardiovascular diseases. The diagnosis of 
MetS can only be confirmed through various examinations, including blood glucose, blood lipid and other blood 
examinations and physical indicators of height and weight. Omentin helps to screen out the high-risk groups of 
adolescents, so that we can do early intervention and in-depth examination. The goal of research on MetS or obesity 
is to reduce the risk of cardio-cerebrovascular diseases. Some studies have shown that omentin has a protective effect 
against cardiovascular diseases, whereby an increased level of circulating omentin is conducive to preventing cardio
vascular disease.48 A study conducted in China on patients with MetS showed that omentin levels were independently 
and negatively correlated with coronary artery disease and angiographic severity.49 Hence, omentin has been proposed as 
an alternative diagnostic tool to ensure the optimal management of patients with coronary artery disease.49–52 The 
predictive capacity of omentin levels during adolescence for cardiovascular diseases in adulthood should be confirmed 
via large-scale prospective studies.

Conclusion
In summary, our cross-sectional study on the clinical characteristics and omentin concentrations of 742 adolescents (aged 
12–16) residing in the Liaoyang region of northeast China revealed that a decrease in the level of omentin in adolescents 
is an independent predictor of MetS and obesity and, among all MetS components, is most closely associated with central 
obesity. We predict that omentin, as a link between MetS, obesity, and cardiovascular diseases, will become a simple and 
effective serological marker for predicting and monitoring the intervention of these diseases. Moreover, omentin may 
become a future pharmacotherapeutic target, which should be further investigated via prospective and fundamental 
studies.
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