
O R I G I N A L  R E S E A R C H

Association Between Triglyceride-Glucose Index 
and Risk of Periodontitis: A Cross-Sectional Study

Lili Li1–3 

Lu Li1–3 

Yi Zhou1–3 

Xu Chen1–3 

Yan Xu 1–3

1Department of Periodontology, The 
Affiliated Stomatological Hospital of Nanjing 
Medical University, Nanjing, Jiangsu 
Province, People’s Republic of China; 
2Jiangsu Province Key Laboratory of Oral 
Diseases, Nanjing Medical University, 
Nanjing, Jiangsu Province, People’s Republic 
of China; 3Jiangsu Province Engineering 
Research Center of Stomatological 
Translational Medicine, Nanjing, Jiangsu 
Province, People’s Republic of China 

Background: The purpose of this study was to investigate the TyG index in the occurrence 
of periodontitis among the United States (US) population.
Methods: We analyzed clinical data from 4813 participants in the National Health and 
Nutrition Examination Survey (NHANES) from 2009 to 2014. the TyG index was calculated 
as ln [fasting triglycerides (mg/dL) × fasting glucose (mg/dL)/2]. Dose–response curves, 
univariate and multivariate logistic analyses were used to analyze the adjusted odds ratio 
(aOR) and 95% confidence interval (CI) between TyG index and periodontitis. In addition, 
we performed 1:1 propensity score matching (PSM) for periodontitis and no periodontitis 
participants to further explore the relationship between TyG and periodontitis.
Results: A total of 4813 participants were included in our study, of which 1353 (28.1%) 
reported periodontitis and 3460 (71.9%) no periodontitis. The dose–response curves showed 
a non-linear positive association between TyG and periodontitis, with the risk of periodontitis 
increased with increasing TyG. In addition, similar results were still observed after subgroup 
analysis and PSM analysis. After adjusting for confounding variables, multivariate logistic 
analysis showed that TyG was associated with an increased risk of periodontitis (aOR =1.153; 
95% CI 1.006–1.322, p=0.034).
Conclusion: Elevated TyG index was significantly associated with a high risk of period-
ontitis, and people with a high TyG index should be aware of the risk of periodontitis 
progression in order to establish lifestyle changes at an early stage.
Keywords: periodontitis, triglyceride-glucose index, NHANES, propensity score matching

Introduction
Periodontitis is a chronic bacterial infection that occurs in the supporting tissues of 
the periodontium, with plaque as the initiating factor.1 Periodontitis is characterized 
by gingival inflammation, periodontal pocket formation, attachment loss and alveo-
lar bone resorption, which can eventually lead to tooth loosening and tooth loss, and 
seriously affects the oral health of patients.2,3 2009~2010 national epidemiological 
survey in the United States showed that the proportions of mild, moderate and 
severe periodontitis were 8.7%, 30.0% and 8.5%, respectively.4 Periodontitis, with 
its high incidence, high risk, complex etiology, recurrent pathological process and 
difficulty in healing, is the primary cause of tooth loss in adults and has become an 
important public health problem in China and worldwide.5,6

Numerous epidemiological studies have shown that periodontitis was associated 
with several diseases including metabolic syndrome (MetS), which was based on the 
pathophysiology of obesity, diabetes or abnormal glucose tolerance, hypertension and 
dyslipidemia.7–10 Insulin resistance (IR) plays a key role in the pathogenesis of MetS 
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and diabetes mellitus.11 IR is characterized by reduced sen-
sitivity of cells in the body to the action of insulin, which in 
turn leads to the development of diabetes-related 
complications.12 In addition, IR, which is closely associated 
with obesity, is more common in patients with type 2 diabetes 
mellitus and is an important cause of hyperglycemia.13,14

The triglyceride-glucose (TyG) index derived from 
fasting triglycerides (TG) and fasting blood glucose 
(FBG) is considered a simple and inexpensive method to 
assess IR and has been shown to perform better than the 
homeostasis model assessment of IR (HOMA-IR),15–18 

and our previous study found that the TyG index was 
independently associated with kidney stones.19 Some stu-
dies have shown that IR is closely associated with 
periodontitis.20,21 However, no studies have examined the 
correlation between TyG index and the occurrence of 
periodontitis. Therefore, we conducted the present study 
to clarify the relationship between TyG index and period-
ontitis using samples from the National Health and 
Nutrition Examination Survey (NHANES) database.

Materials and Methods
Study Design and Patients
The data used in this study were obtained from the 
NHANES database. NHANES is conducted annually 
by the National Center for Health Statistics (NCHS), 
a division of the Centers for Disease Control and 
Prevention (CDC), to assess the health nutritional status 
and health behaviors of the unstructured population in 
the United States.22 A complex, multi-stage probability 
sampling design is used in the NHANES survey to 
obtain representative data.23 All NHANES protocols 
are implemented in accordance with the United States 
Department of Health and Human Services (HHS) 
human research subject protection policy and are 
reviewed and standardized annually by the NCHS 
Research Ethics Review Committee. All subjects parti-
cipating in the survey have signed informed consent. All 
data used in this study were published free of charge by 
NHANES and required no additional authorization or 
ethical review.

Figure 1 Schematic flowchart of exclusion criteria in our study.

https://doi.org/10.2147/IJGM.S339863                                                                                                                                                                                                                                 

DovePress                                                                                                                                   

International Journal of General Medicine 2021:14 9808

Li et al                                                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 Baseline Characteristics of 4813 Participants According to Periodontal Status

Characteristic Total No Periodontitis Periodontitis P valuea P valueb

All Mild Moderate/Severe

No. (%) No. (%) No. (%) No. (%) No. (%)

Total 4813 3460 (71.9) 1353 (28.1) 463 (9.6) 890 (18.5)

Sex <0.001 <0.001

Male 2342 (48.7) 1499 (43.3) 843 (62.3) 242 (52.3) 601 (67.5)

Female 2471 (51.3) 1961 (56.7) 510 (37.7) 221 (47.7) 289 (32.5)

Age, years <0.001 <0.001

Mean, SD 52.1, 14.3 51.8, 14.6 53.1, 13.2 50.4, 13.6 54.4, 12.8 0.006 <0.001

30–39 1116 (23.2) 867 (25.1) 249 (18.4) 121 (26.1) 128 (14.4)

40–49 1143 (23.7) 829 (24.0) 314 (23.2) 119 (25.7) 195 (21.9)

50–59 989 (20.5) 655 (18.9) 334 (24.7) 101 (21.8) 233 (26.2)

60–69 876 (18.2) 581 (16.8) 295 (21.8) 75 (16.2) 220 (24.7)

≥70 689 (14.3) 528 (15.3) 161 (11.9) 47 (10.2) 114 (12.8)

Race <0.001 <0.001

Non-Hispanic white 2112 (43.9) 1696 (49.0) 416 (30.7) 158 (34.1) 258 (29.0)

Non-Hispanic black 935 (19.4) 571 (16.5) 364 (26.9) 119 (25.7) 245 (27.5)

Mexican American 685 (14.2) 390 (11.3) 295 (21.8) 102 (22.0) 193 (21.7)

Other Hispanic 505 (10.5) 370 (10.7) 135 (10.0) 45 (9.7) 90 (10.1)

Other 576 (12.0) 433 (12.5) 143 (10.6) 39 (8.4) 104 (11.7)

Education <0.001 <0.001

Less than high school 1136 (23.6) 671 (19.4) 465 (34.4) 145 (31.3) 320 (36.0)

High school or equivalent 1022 (21.2) 683 (19.7) 339 (25.1) 114 (24.6) 225 (25.3)

College or above 2649 (55.0) 2102 (60.8) 547 (40.4) 204 (44.1) 343 (38.5)

Other 6 (0.1) 4 (0.1) 2 (0.1) 0 (0.0) 2 (0.2)

Marital status <0.001 <0.001

Married 2839 (59.0) 2129 (61.5) 710 (52.5) 243 (52.5) 467 (52.5)

Unmarried/Other 1974 (41.0) 1331 (38.5) 643 (47.5) 220 (47.5) 423 (47.5)

BMI 0.017 0.003

Mean, SD 29.2, 6.7 29.1, 6.7 29.6, 6.7 30.2, 6.6 29.3, 6.8 0.018 0.131

<25 kg/m2 1328 (27.6) 988 (28.6) 340 (25.1) 97 (21.0) 243 (27.3)

≥25 kg/m2 3485 (72.4) 2472 (71.4) 1013 (74.9) 366 (79.0) 647 (72.7)

Hypertension 0.001 0.001

Yes 1816 (37.7) 1255 (36.3) 561 (41.5) 176 (38.0) 385 (43.3)

No/Unknown 2997 (62.3) 2205 (63.7) 792 (58.5) 287 (62.0) 505 (56.7)

Diabetes mellitus 0.003 0.003

Yes 572 (11.9) 377 (10.9) 195 (14.4) 58 (12.5) 137 (15.4)

Prediabetes 133 (2.8) 94 (2.7) 39 (2.9) 10 (2.2) 29 (3.3)

No/Unknown 4108 (85.4) 2989 (86.4) 1119 (82.7) 395 (85.3) 724 (81.3)

Smoking status <0.001 <0.001

Never 2749 (57.1) 2114 (61.1) 635 (46.9) 270 (58.3) 365 (41.0)

Former 1196 (24.8) 850 (24.6) 346 (25.6) 94 (20.3) 252 (28.3)

Current 868 (18.0) 496 (14.3) 372 (27.5) 99 (21.4) 273 (30.7)

Physical activity status

Vigorous <0.001 <0.001

Yes 930 (19.3) 752 (21.7) 179 (13.2) 71 (15.3) 108 (12.1)

No 3883 (80.7) 2709 (78.3) 1174 (86.8) 392 (84.7) 782 (87.9)

Moderate <0.001 <0.001

Yes 2010 (41.8) 1542 (44.6) 468 (34.6) 170 (36.7) 298 (33.5)

No 2803 (58.2) 1918 (55.4) 885 (65.4) 293 (63.3) 592 (66.5)

Missing teeth 5.06, 6.24 4.72, 6.29 5.94, 6.03 4.63, 5.74 6.63, 6.06 <0.001 <0.001

Teeth 24.94, 6.24 25.28, 6.29 24.06, 6.03 25.37, 5.74 23.37, 6.06 <0.001 <0.001

PD≥4mm teeth 1.19, 3.20 0.01, 0.08 4.22, 4.87 1.73, 1.90 5.51, 5.42 <0.001 <0.001

PD≥5mm teeth 0.87, 2.58 0.00, 0.00 3.09, 4.11 0.43, 0.77 4.47, 4.45 <0.001 <0.001

(Continued)
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In this study, we selected data from three survey cycles 
(2009–2010, 2011–2012 and 2013–2014) of NHANES for 
a cross-sectional study. Total 30,468 participants were included 
in NHANES from 2009–2014, of which 11,753 had completed 
periodontal examinations. In addition, we excluded 1091 par-
ticipants with missing teeth, 5714 with unknown triglyceride, 
16 with unknown glucose, 97 with unknown LDL cholesterol 
and 22 with unknown body mass index (BMI). Ultimately, 
4813 participants were included in the study. Figure 1 shows 
additional details of the overall study design, sampling and 
exclusion criteria

Study Variables and Outcome
Fasting glucose and lipid levels were the main observables in 
this study, including serum TG, total cholesterol (TC), high- 
density lipoprotein cholesterol (HDL-C), and low-density lipo-
protein cholesterol (LDL-C). In addition, other covariates were 
included, such as age (≤50 and >50 years), sex (male and 
female), education level (less than high school, high school 
or equivalent, college or higher and other), race (non-Hispanic 
white, non-Hispanic black, Mexican American, other Hispanic 
and other race), marital status (married and unmarried/other), 
BMI (<25.0 kg/m2 and ≥25.0 kg/m2), hypertension (yes and 
no/unknown), diabetes mellitus (yes, prediabetes and no/ 
unknown), smoking status (never, former and current), vigor-
ous activity (yes and no) and moderate activity (yes and no).

Periodontal Examination
In NHANES, adults aged 30 years and older were eligible 
for a full-mouth periodontal examination (FMPE) that 

included assessment of probing pocket depths (PPD) and 
clinical attachment loss (CAL). Prevalence was reported 
using the CDC/AAP recommended case definition for per-
iodontitis surveillance. The oral health examination was 
performed by dental examiners and a full-mouth period-
ontal evaluation is performed on six areas of each tooth 
(distal-buccal, mid- facial, mesio-facial, disto-lingual, mid- 
lingual, and mesio-lingual). Periodontitis was defined as 
follows: severe periodontitis: two or more interproximal 
sites with CAL ≥ 6 mm (not on the same tooth) and one or 
more interproximal sites with PPD ≥ 5 mm; moderate 
periodontitis: two or more interproximal sites with clinical 
CAL ≥ 4 mm (not on the same tooth) or two or more 
interproximal sites with PPD ≥ 5 mm (not on the same 
tooth); mild periodontitis: the presence of at least 2 or 
more interproximal sites with CAL ≥ 3mm and PPD ≥ 
4mm (not on the same tooth), or one site with PPD ≥ 
5mm.24

Statistical Analysis
The TyG index was calculated as ln [fasting triglycerides 
(mg/dL) × fasting glucose (mg/dL)/2] as previously 
described.18 Continuous variables were expressed as 
mean and standard deviation, and t-tests for slope were 
used in the generalized linear model. Categorical variables 
were expressed as numbers and percentages and analyzed 
by chi-square test. Based on the median of the TyG index 
(8.5), we divided participants into high and low TyG 
groups. Univariate and multivariate logistic regression 
were used to assess the relationship between TyG index 

Table 1 (Continued). 

Characteristic Total No Periodontitis Periodontitis P valuea P valueb

All Mild Moderate/Severe

No. (%) No. (%) No. (%) No. (%) No. (%)

AL≥3mm teeth 5.66, 6.40 3.27, 4.36 11.78, 6.72 7.73, 5.60 13.89, 6.27 <0.001 <0.001

AL≥4mm teeth 2.64, 4.53 1.13, 2.55 6.50, 5.97 2.52, 3.54 8.57, 5.93 <0.001 <0.001

Fasting glucose 102.7, 30.8 100.9, 28.1 107.2, 36.3 103.3, 31.9 109.2, 38.2 <0.001 <0.001

Total cholesterol 195.7, 39.7 195.4, 39.5 196.6, 40.3 197.8, 38.8 196.0, 41.1 0.359 0.536

Triglycerides 120.2, 66.3 117.9, 64.7 126.0, 69.8 121.7, 65.8 128.21, 71.7 <0.001 <0.001

HDL-C 54.3, 15.8 55.0, 15.6 52.4, 16.3 52. 9, 15.9 52.1, 16.5 <0.001 <0.001

LDL-C 117.4, 35.0 116.8, 34.8 119.0, 35.5 120.5, 34.4 118.3, 36.1 0.047 0.128

TyG 8.56, 0.61 8.53, 0.60 8.64, 0.62 8.58, 0.60 8.67, 0.63 <0.001 <0.001

Notes: Continuous variables were presented as mean and standard deviation and categorical variables were expressed as n (%). For categorical variables, P values were 
analyzed by chi-square tests. For continuous variables, the t-test was used in generalized linear models.Prevalence was reported using the CDC/AAP recommended case 
definition for periodontitis surveillance. aChi-square detected the difference between no periodontitis group and periodontitis group. bChi-square detected the difference 
between no periodontitis group, mild periodontitis group and moderate/severe periodontitis group. 
Abbreviations: BMI, body mass index; TyG, triglyceride-glucose; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
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and periodontitis, and the associated adjusted odds ratio 
(aOR) and 95% confidence interval (CI) were calculated. 
In addition, we adjusted for all confounding variables and 
used restricted cubic spline functions to describe the dose- 
response relationship between TyG index and periodonti-
tis. Subsequently, we further assessed the relationship 
between TyG index and periodontitis in the subgroup. To 
eliminate the possible influence of other variables, we 

performed a 1:1 propensity score matching (PSM) for 
periodontitis and no periodontitis participants, and 
explored the relationship between TyG index and period-
ontitis using dose-response curves. PSM refers to the 
screening of the experimental and control groups by cer-
tain statistical methods so that the screened study subjects 
in terms of clinical characteristics (adjusting for potential 
confounders) comparable.25 Statistical analyses were 

Table 2 Adjusted Odds Ratios for Associations Between the TyG and the Risk of Periodontitis in NHANES 2009–2014

Characteristic Univariate Analysis Multivariate Analysis

aOR (95% CI) P value aOR (95% CI) P value

Sex

Male Reference Reference
Female 0.462 (0.407–0.526) <0.001 0.456 (0.395–0.525) <0.001

Age, years 1.006 (1.002–1.011) 0.006 1.008 (1.003–1.013) 0.002

Race
Non-Hispanic white Reference Reference

Non-Hispanic black 2.599 (2.193–3.079) <0.001 2.497 (2.081–2.995) <0.001

Mexican American 3.084 (2.562–3.712) <0.001 2.861 (2.320–3.530) <0.001
Other Hispanic 1.488 (1.189–1.862) 0.001 1.438 (1.133–1.826) 0.003

Other 1.346 (1.083–1.673) 0.007 1.630 (1.296–2.050) <0.001

Education
Less than high school Reference Reference

High school or equivalent 0.716 (0.601–0.854) <0.001 0.827 (0.683–1.002) 0.053

College or above 0.376 (0.323–0.437) <0.001 0.588 (0.495–0.699) <0.001
Other 0.722 (0.132–3.955) 0.707 0.658 (0.106–4.075) 0.653

Marital status

Married Reference Reference
Unmarried/Other 1.449 (1.276–1.644) <0.001 1.341 (1.165–1.543) <0.001

BMI (kg/m2) 1.011 (1.002–1.020) 0.018 – 0.199

Hypertension
Yes Reference Reference

No/Unknown 0.804 (0.707–0.914) 0.001 – 0.323

Diabetes
Yes Reference Reference

Prediabetes 0.724 (0.601–0.872) 0.001 – 0.704

No/Unknown 0.802 (0.532–1.210) 0.294 – 0.915
Smoking

Never Reference Reference

Former 1.355 (1.163–1.580) <0.001 1.163 (0.984–1.374) 0.077
Current 2.497 (2.125–2.933) <0.001 2.098 (1.753–2.510) <0.001

Physical activity status
Vigorous

Yes Reference Reference

No 1.818 (1.524–2.170) <0.001 1.590 (1.307–1.934) <0.001
Moderate

Yes Reference Reference

No 1.520 (1.334–1.732) <0.001 – 0.063
TyG index 1.343 (1.212–1.489) <0.001 1.153 (1.006–1.322) 0.034

Abbreviations: BMI, body mass index; TyG, triglyceride-glucose; CI, confidence interval; aOR, adjusted odds ratio.
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performed using SPSS software (version 24.0) and 
R software (version 3.6.2). P value < 0.05 was considered 
statistically significant.

Results
A total of 4813 eligible participants were retrieved from 2009 
to 2014 for inclusion in the final study. Based on the status of 
periodontitis, Table 1 shows the general characteristics of all 
participants. Of the 4813 participants, 1353 participants 
(28.1%) had periodontitis, of which 463 (9.6%) had mild 
periodontitis and 890 (18.5) had moderate/severe periodontitis. 
Chi-square test revealed significant differences between the 
periodontitis and no periodontitis groups for sex, age, race, 
education level, marital status, BMI, hypertension, diabetes 
mellitus smoking status, vigorous activity and moderate activ-
ity. Participants with periodontitis were predominantly male 
(62.3% vs 43.3%), low education (59.5% vs 39.1%), unmar-
ried (47.5% vs 38.5%), current smoking (27.5% vs 14.3%), no 
vigorous activity (86.8% vs 78.3%), no moderate activity 
(65.4% vs 55.4%), and combined with hypertension (41.5% 
vs 36.3%) or diabetes mellitus (14.4% vs 10.9%) compared to 
participants without periodontitis. In addition, participants with 
periodontitis had higher levels of missing teeth, PD ≥ 4 mm 
teeth, PD ≥ 5 mm teeth, AL ≥ 3 mm teeth, AL ≥ 4 mm teeth, 
glucose, triglycerides, and TyG than those without periodonti-
tis and increased with increasing periodontitis; HDL-C was 

lower than those without periodontitis and decreased with 
increasing periodontitis (Table 1).

We used univariate and multivariate logistic analyses 
to assess the risk of TyG levels and periodontitis (Table 2). 
Univariate logistic regression showed that TyG was asso-
ciated with an increased risk of periodontitis (aOR =1.343; 
95% CI 1.212–1.489, p<0.001). In addition, after adjusting 
for sex, age, race, education level, marital status, BMI, 
hypertension, diabetes mellitus, smoking status, vigorous 
activity and moderate activity, multivariate logistic analy-
sis showed that TyG remained an independent risk factor 
for periodontitis (aOR =1.153; 95% CI 1.006–1.322, 
p=0.034).

To assess the relationship between TyG index and period-
ontitis, dose-response curve was used. In all participants, 
after adjusting for sex, age, race, education level, marital 
status, BMI, hypertension, diabetes mellitus, smoking status, 
vigorous activity and moderate activity, dose-response ana-
lysis curve with restricted cubic spline functions showed that 
periodontitis risk increased with TyG index and that TyG 
index was nonlinearly and positively associated with period-
ontitis risk (Figure 2). In addition, the optimal TyG level was 
7.84 when the OR was 1 (Figure 2). Furthermore, similar 
results were observed in the subgroup analysis (Figure 3). To 
eliminate the possible influence of other variables, we per-
formed a 1:1 PSM for participants with and without period-
ontitis (Figure S1). The general characteristics of all 
participants after PSM are shown in Table S1. After PSM, 
the dose-response curve showed a non-linear positive corre-
lation between TyG index and periodontitis risk (Figure 4).

Discussion
In the present large sample cross-sectional study, we eval-
uated the relationship between TyG index and periodonti-
tis using the nationally representative NHANES database. 
In this study, we found that high TyG levels were asso-
ciated with increased odds of periodontitis in the US 
population ≥30 years of age. The dose-response curves 
showed a non-linear positive association between TyG 
index and the risk of periodontitis. Furthermore, this result 
remained consistent after different subcomponent stratifi-
cation analyses and PSM analyses were performed. To the 
best of our knowledge, this is the first study to explore the 
relationship between TyG index and periodontitis in 
a normal population.

Several previous studies have shown varying 
degrees of association between periodontitis and var-
ious components of MetS (like obesity, 

Figure 2 Dose–response curve between triglyceride-glucose (TyG) index and 
periodontitis before propensity score matching (PSM).
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Figure 3 Dose–response curve between triglyceride-glucose (TyG) index and periodontitis were analyzed in subgroups before propensity score matching (PSM).
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increased TG, decreased HDL-C, hypertension, 
hyperglycemia).20,26,27 Numerous epidemiological stu-
dies have shown that the core pathogenesis of MetS is 
IR.28 Diabetes mellitus is an important component of 
MetS. It has been shown that diabetic patients have 
three times higher risk of developing periodontal dis-
ease than non-diabetic patients.29 Periodontitis is now 
considered to be the sixth major complication of 
diabetes.30 The longer the duration of diabetes and 
the poorer the glycemic control, the higher the inci-
dence of periodontal disease. In our study, we found 
that 195 (34.1%) out of 572 diabetic participants had 
periodontitis and 1119 (27.2%) out of 4108 prediabetic 
participants had periodontitis. In addition, the mean 
value of TyG index for participants with diabetes mel-
litus and periodontitis was 9.07, which was signifi-
cantly higher than the mean value of TyG index for 
all participants (8.56).

The TyG index based on TG and fasting glucose was 
first proposed in 2008 by Simental-Mendia et al17 in 
a clinical study including 748 healthy individuals, and 
several subsequent studies have found that the TyG index 
can be considered as the simplest and most effective 
marker for clinical assessment of IR.31,32 The association 
between TyG index and MetS has also been demonstrated. 
Angoorani et al33 found that TyG index can be a valid 
indicator of MetS in children and adolescents by including 

14,400 students aged 7–18 years. Raimi et al34 assessed 
the physical status of 473 Nigerian adults and found that 
TyG index was effective in identifying MetS and the 
product of TyG index and anthropometric indices 
improved the identification and prediction of MetS. In 
addition, Aslan et al35 demonstrated that the TyG index 
is a better marker than HOMA-IR to determine the risk of 
MetS. A recent study involving 1542 Chinese population 
found that the TyG index had the strongest predictive 
value for the development of MetS over a 5-year period.36

The mechanistic details of the relationship between 
TyG index and periodontitis remain to be further explored 
and may be related to the following explanations. First, 
patients with periodontitis have poor IR.20,21 Second, 
reverse causality could also explain the association 
between high levels of TyG and higher odds of period-
ontitis. A higher TyG index indicates not only IR, but also 
poor health status.37,38 Third, inflammation and oxidative 
stress may play an important role in the association of TyG 
index with periodontitis. Elevated lipids have been found 
to modulate the release of inflammatory mediators and 
growth factors, causing damage to the vascular endothe-
lium. These would exacerbate the periodontal tissue 
inflammatory response and increase the destruction of 
periodontal tissue.39,40

Although the current study found a positive association 
between TyG index and the risk of periodontitis, some limita-
tions of this study need to be acknowledged. First, the current 
study was a cross-sectional study and the causal relationship 
between TyG index and periodontitis could not be confirmed. 
Second, the present study was based on the US population 
and may not be applicable to other regions. Lastly, the present 
investigation was conducted as a retrospective study, and 
further prospective studies are needed.

Conclusion
Our study found a non-linear positive association between 
TyG index and periodontitis after adjusting for confoun-
ders in the US population, and a high TyG index was 
associated with an increased odd of periodontitis. This 
finding suggests that the TyG index would be a novel 
biomarker for predicting individualized clinical treatment.

Data Sharing Statement
The datasets used and analysed during the current study are 
available from the corresponding author on reasonable 
request.

Figure 4 Dose–response curve between triglyceride-glucose (TyG) index and 
periodontitis after propensity score matching (PSM).
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