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Implication for health policy/practice/research/medical education:
High triglyceride-glucose (TyG) index levels increased the risk of gestational diabetes mellitus (GDM) occurrence by about 77% 
and higher TyG index levels were associated with increased risk of GDM. Additionally, obese and overweight women or those 
aged ≥ 35 were exposed to higher risks than other women. Consequently, it is recommended to conduct further studies in the 
future on vulnerable groups and those exposed to higher GDM risks. 
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Introduction: Gestational diabetes mellitus (GDM) is a common metabolic disorder during 
pregnancy, and the triglyceride-glucose (TyG) index is among the indicators that can predict 
the occurrence of gestational diabetes. Accordingly, our goal was to examine the relationship 
between the TyG index and GDM.
Materials and Methods: Databases of Scopus, PubMed, Embase, Web of Science, Cochrane, 
and Google Scholar search engine were used for articles published until September 5, 2025. 
Data was analyzed using STATA 14. Tests with P values<0.05 were considered statistically 
significant.
Results: High TyG index in general (OR:1.77, 95% CI: 1.56, 2), in the second one-third (OR:1.90, 
95% CI: 1.08, 3.36), third one-third (OR:3.94, 95% CI: 2.07, 7.50), second quartile (OR:1.24, 
95% CI: 1.07, 1.44), third quartile (OR:1.58, 95% CI: 1.28, 1.94), fourth quartile (OR:2.42, 95% 
CI: 1.85, 3.17), second quantile (OR:1.23, 95% CI: 1.05, 1.43), third quantile (OR:1.44, 95% 
CI: 1.23, 1.68), fourth quantile (OR:2.15, 95% CI: 1.41, 3.28), fifth quantile (OR:2.92, 95% CI: 
1.96, 4.37) increased the risk of GDM. Furthermore, high TyG index levels increased the risk 
of GDM in China (OR:1.84, 95% CI: 1.59, 2.13), Korea (OR:1.43, 95% CI: 1.08, 1.89), cohort 
studies (OR:1.82, 95% CI: 1.60, 2.07), women groups with mean ages ≥ 35 (OR:2.54, 95% CI: 
1.84, 3.51), and women with BMIs ≥ 25 (OR:2.56, 95% CI: 2.06, 3.18).
Conclusion: High TyG index levels increased the risk of GDM by about 77%, and higher 
TyG index levels led to even higher possibilities of GDM occurrence. Additionally, obese and 
overweight women and those aged ≥ 35 were more exposed to this disease than other women.
Registration: This study has been compiled based on the PRISMA checklist, and its protocol 
was registered on the PROSPERO (ID: CRD420251143086) and Research Registry (UIN: 
reviewregistry2046) websites.
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Introduction
Gestational diabetes mellitus (GDM) is caused by disrupted 
glucose metabolism, which leads to an increase in blood 
glucose level during pregnancy (1,2). This condition is 
the most common complication during pregnancy, with 
a frequency ranging from 1 to 30 percent (3). As in 2021, 
approximately 21.1 million live births were affected by a 
type of diabetes mellitus, of which 80.3% of the cases were 
related to GDM (4). Various risk factors can cause GDM, 
including obesity, polycystic ovary syndrome, maternal 
ethnicity, and family history of diabetes (5,6). On the other 
hand, GDM is a risk factor for the health of the mother 
and fetus, accountable for the occurrence of macrosomia, 
perinatal mortality, and preeclampsia (7). Furthermore, 
women with GDM are more susceptible to type 2 diabetes 
mellitus, cardiovascular and cerebrovascular diseases 
(8,9).

Triglyceride-glucose index (TyG) is an indicator for 
the identification of insulin resistance and metabolic 
disorders (10,11). This index is a combination of fasting 
plasma glucose (FPG) and triglyceride (TG) (12), and 
provides the opportunity for early interventions and more 
accurate monitoring of pregnancies prone to metabolic 
complications (13). Various studies presented different 
results regarding the relationship between high TyG 
index levels and GDM. A study (14) demonstrated that 
in all quartiles, high TyG index levels increased the risk 
of GDM. However, another study (15) reported that there 
was no statistically significant association between TyG 
index levels and the risk of GDM in the second and third 
quartiles. Hence, the present research was conducted 
using systematic review and meta-analysis methods.

Materials and Methods
The Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) was conducted to design the 
present article (16), and its protocol was registered at the 
websites PROSPERO (International Prospective Register 
of Systematic Reviews) and Research Registry.

Search strategy
The databases Scopus, PubMed, Embase, Web of Science, 
Cochrane, and Google Scholar Search Engine were used 
to search for articles published by September 5, 2025, 
without any language or time restrictions. The Medical 
Subject Headings (MeSH) and their equivalents were 
used during the searching process. Operators (AND, 
OR) were used to combine the keywords. In the end, the 
process included a manual search. The search strategy 
in the PubMed database was as follows: (“Diabetes, 
Gestational”[Title/Abstract] OR Gestational Diabetes 
Mellitus[Title/Abstract] OR Pregnancy-Induced 
Diabetes[Title/Abstract]) AND (Triglyceride-Glucose 
Index[Title/Abstract]).

PECO components
•	 Population: Articles that aimed to investigate the 

association between TyG index and GDM.
•	 Exposure: High TyG index.
•	 Comparison: Women without GDM.
•	 Outcomes: Risk of GDM.

Inclusion criteria
Articles that aimed to investigate the association between 
TyG index and GDM.

Exclusion criteria
Non-observational studies, studies with low quality, 
duplicate studies, abstracts published in conferences, 
studies that did not have full text, and those that did not 
provide our required data were excluded.

Quality assessment
The quality of observational studies was assessed using 
the Newcastle-Ottawa Scale. This tool assigns a maximum 
of one star to each question, except for the comparative 
question. Therefore, a score of zero indicated the lowest 
quality, and a score of ten showed the highest quality. 
Then, studies with scores lower than five were considered 
low-quality (17).

Data extraction
Two researchers extracted data, including mean age, level 
of TyG index, sample size, type of study, country, year, 
duration of study, and the author’s name. Then, the third 
researcher addressed the discrepancies.

Statistical analysis
The odds ratio (OR) or risk ratio (RR) logarithm were 
used for data analysis, and the studies were combined. The 
I2 index was used to examine the heterogeneity between 
studies. A randomized effects model was used to combine 
the studies (I2=94.9%). Data analysis was conducted 
using STATA 14 software. Tests with P values <0.05 were 
considered statistically significant.

Results
Overall, 191 articles were found during the search stage. 
Then, 93 duplicate studies were identified and removed. 
The abstracts were reviewed, and 11 studies without 
accessible full texts were removed. Out of the 87 remaining 
articles, 44 lacked the required data for analysis and were 
excluded. Among the 43 articles that entered the next step, 
30 studies were removed due to other exclusion criteria, 
and 13 articles remained (Figure 1).

A total of 13 studies were examined in the following 
table, among which 11 were cohort, one was case-control, 
and one was cross-sectional (Table 1).

High TyG index levels increased the risk of GDM 
(OR:1.77, 95% CI: 1.56, 2). Furthermore, high TyG index 
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Figure 1. The PRISMA flow chart of study selection.

levels increased the risk of GDM in China (OR:1.84, 
95% CI: 1.59, 2.13) and Korea (OR:1.43, 95% CI: 1.08, 
1.89). However, in Mexico (OR:1.43, 95% CI: 0.80, 2.56) 
and the USA (OR:2.25, 95% CI: 0.98, 5.21), there was 
no statistically significant relationship between the TyG 
index and the risk of GDM (Figures 2 and 3).

High TyG index levels increased the risk of GDM in 
cohort studies (OR:1.82, 95% CI: 1.60, 2.07); however, 
in case-control (OR:1.28, 95% CI: 0.82, 2.01) and cross-
sectional (OR:2.25, 95% CI: 0.98, 5.21) studies, there was 
no significant relationship between TyG index and the 
risk of GDM.

While investigating various TyG index levels we realized 
that the second one-third (OR:1.90, 95% CI: 1.08, 3.36), 
third one-third (OR:3.94, 95% CI: 2.07, 7.50), second 
quartile (OR:1.24, 95% CI: 1.07, 1.44), third quartile 
(OR:1.58, 95% CI: 1.28, 1.94), fourth quartile (OR:2.42, 
95% CI: 1.85, 3.17), second quantile (OR:1.23, 95% CI: 
1.05, 1.43), third quantile (OR:1.44, 95% CI: 1.23, 1.68), 
fourth quantile (OR:2.15, 95% CI: 1.41, 3.28), and fifth 
quantile (OR:2.92, 95% CI: 1.96, 4.37) increased the risk 

of GDM (Figures 4, and 5).
High TyG index levels in women aged ≥ 35 (OR:2.54, 

95% CI: 1.84, 3.51) and women with BMIs ≥ 25 (OR:2.56, 
95% CI: 2.06, 3.18) increased the risk of GDM (Figures 6 
and 7).

Discussion
The present meta-analysis demonstrated that high TyG 
index levels in general (77%), in China (84%), Korea 
(43%), and cohort studies (82%) increased the risk of 
GDM. Furthermore, higher TyG index levels in women 
groups with mean ages ≥ 35 and those with BMIs ≥ 25 
significantly increased the risk of GDM.

In a meta-analysis by Liu et al, the findings revealed 
a four-fold TyG index increase in patients with GDM 
compared with the control group (Mean difference: 0.22, 
95% CI: 0.07, 0.36) (28). In a meta-analysis by Song et al 
on five studies, findings indicated that high TyG index 
levels compared with low levels increased the risk of GDM 
(OR: 2.52, 95% CI: 1.33, 4.67) (29). The previous meta-
analysis was consistent with the present study; however, 
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Table 1. Summarized information of the studies

Name, year Country Type of study Duration of study Level of TyG index OR/RR Low limit Up limit

Gurza G, 2025 (18) Mexico Cohort from 2017 to 2019 Total 1.87 1.00 2.50

Zhang J, 2025 (19) China Cohort between 2018 and 2022

Quartile2 1.68 0.75 3.75

Quartile3 1.94 0.89 4.24

Quartile4 2.67 1.17 6.07

Song S, 2025 (20) China Cohort from May 2019 to Apr 
2024

Quartile2 1.20 1.02 1.41

Quartile3 1.44 1.23 1.70

Quartile4 2.14 1.81 2.54

Zhang L, 2025 (14) China Cohort from 2018 to 2022

Quartile2 1.40 1.27 1.54

Quartile3 1.83 1.67 2.01

Quartile4 2.77 2.52 3.04

Xu X, 2024 (15) China Case-control  from Jan 2021 to Jun 2023

Quartile2 0.88 0.63 1.22

Quartile3 1.23 0.89 1.70

Quartile4 1.95 1.39 2.73

Mo Z, 2024 (21) Korea Cohort between Nov 2014 and 
Jul 2016

Tertile2 1.81 0.34 9.60

Tertile3 5.61 1.19 26.43

Guo Y, 2024(13) China Cohort  between Aug 2021 and 
Apr 2023

Quintile 2 1.44 0.93 2.23

Quintile3 1.67 1.07 2.61

Quintile4 2.82 1.80 4.42

Quintile5 3.87 2.34 6.38

Li L, 2024 (22) China Cohort between Jan 2017 and 
Dec 2022

Quartile2 1.55 1.24 1.94

Quartile3 2.16 1.75 2.65

Quartile4 3.82 3.14 4.64

Zeng Y, 2023 (23) USA Cross-sectional 1999 to Mar 2020
Tertile2 1.62 0.69 3.80

Tertile3 3.92 1.16 13.25

Li H, 2022 (24) China Cohort between Jan 2019 and 
Sep 2020

Quintile 2 1.20 1.02 1.41

Quintile 3 1.41 1.20 1.66

Quintile 4 1.81 1.54 2.14

Quintile 5 2.52 2.09 3.05

Kim JA, 2021 (25) Korea Cohort between Jan 1, 2012 and 
Dec 31, 2015

Quartile2 1.1 1.04 1.15

Quartile3 1.28 1.22 1.34

Quartile4 1.80 1.72 1.89

Liu PJ, 2020 (26) China Cohort 2018
Tertile2 2.27 0.95 5.38

Tertile3 3.53 1.48 8.42

Sanchez‐Garcia A, 2020 (27) Mexico Cohort From Nov 2017 to Oct 
2019 Total 1.03 0.57 1.88

OR: Odds ratio, RR: Risk ratio.
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Figure 2. Forest plot showing the association between TyG index and 
risk of GDM.

Figure 3. Forest plot showing the association between TyG index and 
risk of GDM by country.

Figure 4. Forest plot showing the association between TyG index and 
risk of GDM by type of study.

the present meta-analysis included a larger sample and 
covered more studies, which increases the generalizability 
of the results. 

Based on the results of a meta-analysis by Pranata et 
al, high TyG index levels were associated with increased 
frequency of type 2 diabetes mellitus occurrence (RR: 
3.54, 95% CI: 2.75, 4.54) (30). In another meta-analysis, 
Da Silva et al demonstrated that high TyG index levels 
were risk factors for type 2 diabetes mellitus (HR: 2.44, 
95% CI: 2.17, 2.76) (31). Yu et al conducted another 
research using meta-analysis methods and reported that 
the fourth quartile of the TyG index was associated with 
increased risk of diabetic retinopathy compared with 
the first quartile (OR: 1.91, 95% CI: 1.44 to 2.53) (32). 
Additionally, Zhou et al indicated in their meta-analysis 
that higher TyG index levels compared with low TyG-
index levels increased the risk of diabetic retinopathy 
(OR: 2.34, 95% CI: 1.31, 4.19) (33). In a meta-analysis 
by Deng and Peng, findings indicated a direct and 
significant correlation between higher TyG index levels 
and increased risk of diabetic nephropathy in patients 
with type 2 diabetes mellitus (RR: 1.53, 95% CI: 1.37, 
1.71) (34). The mentioned meta-analyses demonstrated 
that high TyG index levels compared with low levels were 
potential risk factors for the occurrence of type 2 diabetes 
mellitus, diabetic retinopathy, and diabetic nephropathy. 
Accordingly, their results were consistent with our 
findings and confirmed our results.

In a cohort study by Lin et al, findings indicated a 
significant increase in the risk of being large for gestational 
age (LGA) per each unit of increase in the TyG index (OR: 
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Figure 5. Forest plot showing the association between TyG index and 
risk of GDM by level of TyG index.

Figure 6. Forest plot showing the association between TyG index and 
risk of GDM in age group≥35 years.

Figure 7. Forest plot showing the association between TyG index and 
risk of GDM in BMI ≥25 years.

2.05, 95% CI: 1.64, 2.57) (35). Based on the results of a 
cohort study by Li et al, the fourth TyG index quartile 
increased the risk of preeclampsia (OR: 1.31, 95% CI: 
1.11, 1.53) compared with the first quartile (36). Another 
cohort study by Zhao et al demonstrated that higher TyG 
index levels were risk factors for macrosomia occurrence 
(OR: 1.84, 95% CI: 1.02, 3.30) (37). In addition to the 
meta-analyses, cohort studies indicated that higher TyG 
index levels compared with lower levels were risk factors 
for the occurrence of complications in pregnant women, 
as they increased the risks of preeclampsia, macrosomia, 
and LGA. However, in the present research, we concluded 
through combining several cohort studies that higher TyG 
index levels increased the risk of GDM.

Conclusion
High TyG index levels increased the risk of GDM 

occurrence by about 77% and higher TyG index levels 
were associated with increased risk of GDM. Additionally, 
obese and overweight women or those aged ≥ 35 were 
exposed to higher risks than other women. Consequently, 
it is recommended to conduct further studies in the future 
on vulnerable groups and those exposed to higher GDM 
risks.

Limitations of the study
A) Out of the 13 reviewed studies, only two were case-
control and cross-sectional studies; accordingly, more 
case-control and cross-sectional studies are recommended 
in the future. B) The grouping of TyG index levels was not 
identical in all studies, and they had presented the data 
based on one-thirds, quartiles, and quantiles. C) Most 
studies were conducted in Asia, and there was a study gap 
in other continents.

Acknowledgments
The authors would like to thank Hosein Mardanparvar 
and Diana Sarokhani for guidance and editing of the 
manuscript registration on the PROSPERO and research 
registry websites.

Authors’ contribution 
Conceptualization: Maryam Farajisani, Sara Ghaseminejad 
Kermani, and Forouhar Darabi.
Data curation: Leila Ashrafi, Maryam Farajisani, and 
Kamran Safa.

https://journalrip.com


       Journal of Renal Injury Prevention, Volume xx, Issue x, xx 2025https://journalrip.com     7

Triglyceride and gestational diabetes 

Formal analysis: Shirin Shamsghahfarokhi and Zahra 
Hamidi Madani.
Investigation: Forouhar Darabi, Zeinab Zamanpour, and 
Hamid Rastad.
Methodology: Shirin Shamsghahfarokhi, Leila Ashrafi, 
and Zahra Hamidi Madani.
Project Management: Forouhar Darabi.
Supervision: All authors.
Validation: Zeinab Zamanpour and Sara Ghaseminejad 
Kermani.
Visualization: Hamid Rastad and Kamran Safa.
Writing–original draft: All authors.
Writing–review and editing: All authors.

Conflicts of interest
There are no competing interests. 

Ethical issues
This study has been compiled based on the PRISMA 
checklist, and its protocol was registered on the 
PROSPERO website (ID: CRD420251143086) and the 
Research Registry website with (Unique Identifying 
Number [UIN] reviewregistry2046). Besides, ethical 
issues (including plagiarism, data fabrication, and double 
publication) have been completely observed by the author.

Funding/Support
No funding.

References
1.	 Moon J, Jang H. Gestational diabetes mellitus: diagnostic 

approaches and maternal-offspring complications. Diabetes 
Metab J. 2022;46:3-14. doi: 10.4093/dmj.2021.0335 

2.	 Malaza N, Masete M, Adam S, Dias S, Nyawo T, Pheiffer C. A 
systematic review to compare adverse pregnancy outcomes 
in women with pregestational diabetes and gestational 
diabetes. Int J Environ Res Public Health. 2022;19:10846. 
doi: 10.3390/ijerph191710846 

3.	 McIntyre H, Catalano P, Zhang C, Desoye G, Mathiesen 
E, Damm P. Gestational diabetes mellitus. Nat Rev Dis 
Primers. 2019;5:47. doi: 10.1038/s41572-019-0098-8 

4.	 Magliano D, Boyko E. IDF Diabetes Atlas 10th edition 
scientific committee. IDF DIABETES ATLAS. Brussels: 
International Diabetes Federation; 2021. 

5.	 Hod M, Kapur A, Sacks D, Hadar E, Agarwal M, Di Renzo 
G, et al. The International Federation of Gynecology 
and Obstetrics (FIGO) Initiative on gestational diabetes 
mellitus: A pragmatic guide for diagnosis, management, 
and care. Int J Gynaecol Obstet. 2015;131:S173-211. doi: 
10.1016/S0020-7292(15)30033-3.

6.	 Schiavone M, Putoto G, Laterza F, Pizzol D. Gestational 
diabetes: an overview with attention for developing 
countries. Endocr Regul. 2016;50:62-71. doi: 10.1515/enr-
2016-0010 

7.	 Bianco M, Josefson J. Hyperglycemia during pregnancy and 
long-term offspring outcomes. Curr Diab Rep. 2019;19:143. 
doi: 10.1007/s11892-019-1267-6 .

8.	 Xie W, Wang Y, Xiao S, Qiu L, Yu Y, Zhang Z. Association of 
gestational diabetes mellitus with overall and type specific 
cardiovascular and cerebrovascular diseases: systematic 
review and meta-analysis. BMJ. 2022;378:e070244. doi: 
10.1136/bmj-2022-070244.

9.	 Vounzoulaki E, Khunti K, Abner S, Tan B, Davies M, Gillies 
C. Progression to type 2 diabetes in women with a known 
history of gestational diabetes: systematic review and meta-
analysis. BMJ. 2020;369:m1361. doi: 10.1136/bmj.m1361.

10.	 Son D, Lee H, Lee Y, Lee J, Han J. Comparison of triglyceride-
glucose index and HOMA-IR for predicting prevalence and 
incidence of metabolic syndrome. Nutr Metab Cardiovasc 
Dis. 2022;32:596-604. doi: 10.1016/j.numecd.2021.11.017.

11.	 VK R, Satheesh P, Shenoy M, Kalra S. Triglyceride Glucose 
(TyG) Index: A surrogate biomarker of insulin resistance. J 
Pak Med Assoc. 2022;72:986-8. doi: 10.47391/JPMA.22-63 

12.	 Guerrero-Romero F, Simental-Mendía L, Gonzalez-Ortiz 
M, Martínez-Abundis E, Ramos-Zavala M, Hernandez-
Gonzalez S, et al. The product of triglycerides and glucose, 
a simple measure of insulin sensitivity. Comparison with 
the euglycemic-hyperinsulinemic clamp. J Clin Endocrinol 
Metab. 2010;95:3347-51. doi: 10.1210/jc.2010-0288.

13.	 Guo Y, Lu J, Bahani M, Ding G, Wang L, Zhang Y, et al. 
Triglyceride-glucose index in early pregnancy predicts the 
risk of gestational diabetes: a prospective cohort study. 
Lipids Health Dis. 2024;23:87. doi: 10.1186/s12944-024-
02076-2. 

14.	 Zhang L, Yan X, Zheng W, Yuan X, Yang R, Huang J, et al. 
Assessment of first-trimester insulin resistance indices for 
gestational diabetes mellitus: a prospective cohort study. J 
Endocrinol Invest. 2025;48:2167-76. doi: 10.1007/s40618-
025-02630-4. 

15.	 Xu X, Luo S, Lin J, Zhou J, Zheng L, Yang L, et al. Association 
between maternal lipid profiles and lipid ratios in early to 
middle pregnancy as well as their dynamic changes and 
gestational diabetes mellitus. BMC Pregnancy Childbirth. 
2024;24:510. doi: 10.1186/s12884-024-06692-9. 

16.	 Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, 
Petticrew M, et al. Preferred reporting items for systematic 
review and meta-analysis protocols (PRISMA-P) 2015 
statement. Syst Rev J. 2015;4:1e9. doi: 10.1186/2046-4053-
4-1. 

17.	 Stang A. Critical evaluation of the Newcastle-Ottawa scale 
for the assessment of the quality of nonrandomized studies 
in meta-analyses. Eur J Epidemiol. 2010;25:603e5. 

18.	 Gurza G, Martínez-Cruz N, Lizano-Jubert I, Arce-Sánchez 
L, Suárez-Rico B, Estrada-Gutierrez G, et al. Association of 
the Triglyceride–Glucose Index During the First Trimester 
of Pregnancy with Adverse Perinatal Outcomes. Diagnostics 
(Basel). 2025;15:1129. doi: 10.3390/diagnostics15091129.

19.	 Zhang J, Fang X, Song Z, Guo X, Lin D, Jiang F, et al. Positive 
association of triglyceride glucose index and gestational 
diabetes mellitus: a retrospective cohort study. Front 
Endocrinol (Lausanne). 2025;15:1475212. doi: 10.3389/
fendo.2024.1475212.

20.	 Song S, Luo Q, Zhong X, Huang M, Zhu J. An elevated 
triglyceride-glucose index in the first-trimester predicts 
adverse pregnancy outcomes: a retrospective cohort study. 
Arch Gynecol Obstet. 2025;311:915-27. doi: 10.1007/
s00404-025-07973-0. 

https://journalrip.com
https://www.crd.york.ac.uk/PROSPERO/view/CRD420251143086
https://www.researchregistry.com/browse-the-registry#registryofsystematicreviewsmeta-analyses/


Journal of Renal Injury Prevention, Volume xx, Issue x, xx 2025 https://journalrip.com8 

Farajisani M et al

Copyright © 2025 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed under the 
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

21.	 Mo Z, Cao C, Han Y, Hu H, He Y, Zuo X. Relationships 
between triglyceride-glucose index and incident gestational 
diabetes mellitus: a prospective cohort study of a Korean 
population using publicly available data. Front Public 
Health. 2024;12:1294588. doi: 10.3389/fpubh.2024.1294588 

22.	 Li L, Zhou Y, Li H, Li J, Huang L, Wu W. Pre-pregnancy BMI 
modifies the associations between triglyceride–glucose 
index in early pregnancy and adverse perinatal outcomes: 
a 5-year cohort study of 67,936 women in China. Diabetol 
Metab Syndr. 2024;16:311. doi: 10.1186/s13098-024-01550-
2. 

23.	 Zeng Y, Yin L, Yin X, Zhao D. Association of triglyceride-
glucose index levels with gestational diabetes mellitus in 
the US pregnant women: a cross-sectional study. Front 
Endocrinol (Lausanne). 2023;14:1241372. doi: 10.3389/
fendo.2023.1241372.

24.	 Li H, Miao C, Liu W, Gao H, Li W, Wu Z, et al. First-trimester 
triglyceride-glucose index and risk of pregnancy-related 
complications: a prospective birth cohort study in Southeast 
China. Diabetes Metab Syndr Obes. 2022;15:3705-15. doi: 
10.2147/DMSO.S378964.

25.	 Kim J, Kim J, Roh E, Hong S, Lee Y, Baik S, et al. Triglyceride 
and glucose index and the risk of gestational diabetes 
mellitus: a nationwide population-based cohort study. 
Diabetes Res Clin Pract. 2021;171:108533. doi: 10.1016/j.
diabres.2020.108533.

26.	 Liu P, Liu Y, Ma L, Yao A, Chen X, Hou Y, et al. The 
predictive ability of two triglyceride-associated indices for 
gestational diabetes mellitus and large for gestational age 
infant among Chinese pregnancies: a preliminary cohort 
study. Diabetes Metab Syndr Obes. 2020;13:2025-35. doi: 
10.2147/DMSO.S251846.

27.	 Sánchez‐García A, Rodríguez‐Gutiérrez R, Saldívar‐
Rodríguez D, Guzmán‐López A, Mancillas‐Adame L, 
González‐Nava V, et al. Early triglyceride and glucose 
index as a risk marker for gestational diabetes mellitus. Int J 
Gynaecol Obstet. 2020;151:117-23. doi: 10.1002/ijgo.13311 

28.	 Liu Y, Chi R, Jiang Y, Chen B, Chen Y, Chen Z. Triglyceride 
glycemic index as a biomarker for gestational diabetes 
mellitus: a systemic review and meta-analysis. Endocr 

Connect. 2021;10:1420-7. doi: 10.1530/EC-21-0234.
29.	 Song T, Su G, Chi Y, Wu T, Xu Y, Chen C. Triglyceride–glucose 

index predicts the risk of gestational diabetes mellitus: a 
systematic review and meta-analysis. Gynecol Endocrinol. 
2022;38:10-5. doi: 10.1080/09513590.2021.1940932.

30.	 Pranata R, Huang I, Irvan, Lim M, Vania R. The association 
between triglyceride-glucose index and the incidence of 
type 2 diabetes mellitus—a systematic review and dose–
response meta-analysis of cohort studies. Endocrine. 
2021;74:254-62. doi: 10.1007/s12020-021-02780-4. 

31.	 da Silva A, Caldas A, Rocha D, Bressan J. Triglyceride-
glucose index predicts independently type 2 diabetes 
mellitus risk: a systematic review and meta-analysis of 
cohort studies. Prim Care Diabetes. 2020;14:584-93. doi: 
10.1016/j.pcd.2020.09.001.

32.	 Yu L, Li B. Association Between Triglyceride-Glucose Index 
and Diabetic Retinopathy: A Meta-Analysis. Horm Metab 
Res. 2024;56:785-94. doi: 10.1055/a-2279-7112.

33.	 Zhou J, Zhu L, Li Y. Association between the triglyceride 
glucose index and diabetic retinopathy in type 2 
diabetes: a meta-analysis. Front Endocrinol (Lausanne). 
2023;14:1302127. doi: 10.3389/fendo.2023.1302127.

34.	 Deng S, Peng L. Triglyceride glucose index and the risk 
of diabetic nephropathy in patients with type 2 diabetes: 
A meta-analysis. Horm Metab Res. 2025;57:106-16. doi: 
10.1055/a-2376-6044.

35.	 Lin L, Lin J, Yang F, Chen S, Liu Z. Association of 
triglyceride-glucose index with risk of large for gestational 
age: a prospective cohort study. Diabetes Metab Syndr 
Obes. 2023;16:3837-46. doi: 10.2147/DMSO.S436611.

36.	 Li Q, Zhao C, Liu M, Li M, Zhang Y, Yue C. Association 
between triglyceride-glucose index in early pregnancy and 
risk of preeclampsia: a multicenter retrospective cohort 
study. Lipids Health Dis. 2025;24:152. doi: 10.1186/s12944-
025-02556-z. 

37.	 Zhao D, Chai S, Yuan N, Sun J, Zhao X, Zhang X. 
Triglyceride‐glycaemic index: Insights into predicting fetal 
macrosomia and its interaction with gestational diabetes 
mellitus: A cohort study of Chinese pregnant women. Eur J 
Clin Invest. 2024;54:e14300. doi: 10.1111/eci.14300.

https://journalrip.com

