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Triglyceride-glucose index is strongly associated with
all-cause mortality in elderly females with diabetic foot
ulcers: A 9-year follow-up study

Xiuxian Huang1 | Jiaxia Han1 | Yuechou Nong1 | Jingxia Sun1 |

Qiu Wang1 | Zhenwei Zhai1 | Jiacheng Mo2 | Jianhao Huang1 |

Wensheng Lu1

1Department of Endocrinology and
Metabolism, Guangxi Academy of Medical
Sciences and the People's Hospital of
Guangxi Zhuang Autonomous Region,
Nanning, People's Republic of China
2Information Network Center of Guangxi
Academy of Medical Sciences and the
People's Hospital of Guangxi Zhuang
Autonomous Region, Nanning, People's
Republic of China

Correspondence
Wensheng Lu, Department of
Endocrinology and Metabolism, Guangxi
Academy of Medical Sciences and the
People's Hospital of Guangxi Zhuang
Autonomous Region, Nanning, Guangxi
530021, People's Republic of China.
Email: lwswxqz@163.com

Funding information
Guangxi Key Research and Development
Plan Project, Grant/Award Number:
AB21220025; Guangxi Zhuang
Autonomous Region Health Committee
Project, Grant/Award Number:
Z20170400; National Natural Science
Foundation of China, Grant/Award
Numbers: 30860113, 81560044, 82160052

Abstract

This study aims to explore the association between the triglyceride-glucose

(TyG) index and all-cause mortality in patients with diabetic foot ulcers

(DFUs) through an ambispective cohort study. A total of 555 inpatients with

DFUs were qualified to participate in the trial study from 2013 to 2022.

Throughout a median 63-month period, all subjects were followed up every

6 months. According to the three quantiles of the TyG index, participants were

divided into three groups: low-level (≤8.75, n = 185), moderate-level

(8.76–9.33, n = 185) and high-level (≥9.34, n = 185). The association between

the TyG index and all-cause mortality in patients with DFUs was then

assessed. During the follow-up period, out of 555 patients with DFUs, 116 died

(20.9%). After adjusting for confounding factors, the TyG index was positively

associated with all-cause mortality in patients with DFUs (HR = 1.733; 95%

CI = 1.341–2.241; p < 0.001). Compared with the low-level TyG index, the

moderate-level TyG index (HR = 1.685; 95% CI = 1.011–2.810; p = 0.045) and

the high-level TyG index (HR = 2.769; 95% CI = 1.678–4.568; p < 0.001) were

positively correlated with all-cause mortality in patients with DFUs. Addition-

ally, in subgroup analysis, both females (HR = 1.905; 95% CI = 1.250–2.904;
p = 0.003), males (HR = 1.729; 95% CI = 1.240–2.409; p = 0.001), younger

(<65 years old) (HR = 1.467; 95% CI = 1.008–2.135; p = 0.046) and elderly

(≥ 65) (HR = 1.933; 95% CI = 1.339–2.791; p < 0.001) showed a positive corre-

lation between TyG index and all-cause mortality rate in patients with DFUs.

Furthermore, in the high-level TyG index group compared, males

(HR = 2.699; 95% CI = 1.457–4.998) and participants aged <65 years

(HR = 2.031; 95% CI = 0.972–4.242), with the TyG index level increase by 1.0,

the risk for all-cause mortality increased 3.277-fold in females (HR = 4.277;
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95% CI = 1.645–11.124) and 1.909-fold in elderly aged ≥65 years (HR = 2.909;

95% CI = 1.486–5.695), respectively. Kaplan–Meier survival curve analysis

showed that the higher the TyG index level, the higher risk of all-cause mortal-

ity in patients with DFUs (log-rank, all p < 0.001). Briefly, this study implies a

strong positive correlation between the TyG index and all-cause mortality in

patients with DFUs, especially in older women. Therefore, special attention

should be paid to elderly females with DFUs because they have a higher TyG

index level and risk of all-cause mortality than other populations in daily clini-

cal practice.
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Key Messages
• Triglyceride-glucose (TyG) index has received much attention recently since

it focuses on the impaired glucose and lipid metabolism that influence the
progression outcomes of diabetes. In this study, the association between the
TyG index and all-cause mortality in patients with diabetic foot ulcers
(DFUs) was investigated for the first time.

• This is an ambispective cohort study. A total of 555 inpatients with DFUs
were followed up every 6 months for a median 63-month period. During the
follow-up period, out of 555 patients with DFUs, 116 died (20.9%).

• This investigation showed that there was a strong positive correlation
between the TyG index and all-cause mortality in patients with DFUs, par-
ticularly in older women. Therefore, special attention should be paid to
elderly females with DFUs because they have a higher TyG index level and
risk of all-cause mortality than other populations in daily clinical practice.

1 | INTRODUCTION

Deficiencies in insulin secretion, insulin action or both
are the hallmarks of the metabolic disorders known as
diabetes, characterized by glycotoxicity and lipotoxicity,
which is increasingly becoming one of the leading medi-
cal issues worldwide.1 With an 11.2% prevalence inci-
dence among persons over 18, China is one of the
nations with the highest prevalence rate of diabetes, of
which more than 90% are type 2 diabetes.2,3 As a diabetic
complication with increased morbidity, disability and
mortality, diabetic foot ulcers (DFUs) profoundly impact
the quality of life and put a heavy financial and mental
burden on sufferers.4–8 DFUs refer to a foot ulcer, infec-
tion or profound tissue destruction related to lower limb
peripheral neuropathy and peripheral vascular dis-
ease.9,10 Regardless of age, diabetes type and diabetes
course, the mortality rate of diabetic foot patients is more
than twice that of non-diabetic foot patients.11 The
1-year, 2-year and 5-year survival rates of patients with
DFUs were 81%, 69% and 29%, respectively. The impact
of the diabetic foot on mortality was more significant

than that of diagnosed coronary artery disease or
stroke.12 Consequently, the early identification and
assessment of risk factors for all-cause mortality in
patients with DFUs is crucial in clinical practice.

The onset and progression of diabetic mellitus are sig-
nificantly influenced by insulin resistance (IR) and pancre-
atic islet cell dysfunction.13 IR can contribute to several
metabolic conditions, such as dyslipidemia and poor glu-
cose metabolism.14 Therefore, functional IR evaluation aids
in the identification of diabetic patients at high risk for
developing severe complications. Recently, it has been
demonstrated that the classical HOMA-IR approach can be
substituted by the triglyceride-glucose (TyG) index formu-
lated by Ln [fasting triglycerides (mg/dL) � fasting blood
glucose (mg/dL)/2] to evaluate insulin resistance.15–17

The TyG index may also be more accurate than
HOMA-IR at predicting adverse cardiovascular outcomes
associated with diabetes,18 such as diabetic nephropa-
thy19,20 and diabetic retinopathy.21 TyG index has pro-
spective application prospects owing to being more
straightforward to obtain and compute in clinical prac-
tice. To date, no study has explored the relationship
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between the TyG index and all-cause mortality in DFU
patients. Therefore, the purpose of this study was to
investigate whether the TyG index could potentially be
used to predict all-cause mortality in patients with DFUs.

2 | METHODS

2.1 | Enrollment in subjects

Between 2013 and 2022, all subjects with DFUs were ran-
domly selected from the Foot Healthcare Center of
Guangxi People's Hospital. The inclusion criteria were as
follows: (1) in accordance with the World Health Organi-
zation (WHO) guidelines in 1999, type 2 diabetes was
identified22; (2) according to the recommendations of the
International Working Group on Diabetic Foot (IWGDF),
all participants were verified with DFUs.23 Exclusion
criteria were as follows: (1) non-type 2 diabetes; (2) a non-
diabetic foot ulcer; (3) with tumour and use of glucocorti-
coids or immunosuppressive medications; (4) age
<18 years old; (5) missing hospitalization data, lost to
follow-up and a follow-up period of less than a year. A
total of 555 inpatients with DFUs were finally qualified to
participate as study participants. According to the three
quantiles of the TyG index, the selected patients were
divided into three groups: low-level (≤8.75, n = 185),
moderate-level (8.76–9.33, n = 185) and high-level (≥9.34,
n = 185). All participants had the same ethic category and
all were Zhuang nationals. All subjects were followed up
every 6 months for a median of 63 months through outpa-
tient services, the WeChat app and telephone visits. All
patients were given standard programmes for controlling
blood glucose, blood pressure, blood lipid and anticoagula-
tion according to China Diabetes Guideline, and there was
no difference among the three groups. It was evaluated
whether the TyG index was related to the all-cause mortal-
ity rate in patients with DFUs.

2.2 | Data gathering

Demographic data, anthropometric data, laboratory bio-
chemical index data, inpatient medical records informa-
tion and follow-up data were collected anonymously
based on information from the management database of
the Foot Healthcare Centre of Guangxi People's Hospital.

2.3 | Related definitions

The relevant definitions in this study were as follows:
(1) the endpoint event referred to the all-cause mortality

acquired through outpatient services, the WeChat app
and telephone visits; (2) TyG index = Ln [fasting triglyc-
erides (mg/dL) � fasting blood glucose (mg/dL)/2], TyG
index ≤8.75 was defined as a low-level, moderate-level
TyG index was defined as the range of 8.76–9.33, TyG
index ≥9.34 was defined as a high-level; (3) aged ≥65 are
defined as elderly persons.

2.4 | Statistical analysis

The mean (±SD) was used to express variables with nor-
mal distributions, and the median (interquartile ranges)
was used to express variables with non-normal distribu-
tions. Discontinuous variables are represented as fre-
quencies. The normal distribution continuous variable
group comparison was tested using analysis of variance.
In contrast, a non-normal distribution was tested using
Kruskal–Wallis H test. Categorical variables were com-
pared between groups using the Chi-squared test. Cox
regression analysis was used to assess the risk factors for
all-cause mortality. Cox regression stratified analysis was
used in the subgroup. Kaplan–Meier survival curve anal-
ysis and log-rank test were used to evaluate the all-cause
mortality rate in patients with DFUs. The statistical pack-
age SPSS 23.0 was used to conduct the data analysis.
p < 0.05 was adopted as the statistical significance level.

3 | RESULTS

3.1 | Baseline characteristics

A total of 555 patients with DFUs were included in this
longitudinal cohort analysis. The baseline characteristics
data of participants are shown in Table 1. The average
age of the study population was 64.5 years, of which
68.3% were males. According to the three quantiles of the
TyG index, participants were divided into three groups:
low-level (≤8.75, n = 185), moderate-level (8.76–9.33,
n = 185) and high-level (≥9.34, n = 185). Among the
three groups, gender, age, all-cause mortality, DBP,
WBC, TC, TG, LDL-C, HDL-C, FBG, HbA1c and TyG
index were statistically significant (all p < 0.05), while
hypertension, CHD, CVD, duration of diabetes, duration
of ulcer before hospitalization, SBP, Hb, ALB, ALT, AST
and Cr were not statistically significant (all p > 0.05).
The all-cause mortality among the three groups is shown
in Figure 1. During the follow-up period, 116 (20.9%)
patients with DFUs died. The all-cause mortality rates
were 14.1% for the low-level group, 20.0% for the
moderate-level group and 28.6% for the high-level group,
respectively.
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3.2 | Cox proportional hazard models for
all-cause mortality

The effects of the TyG index on the risk of all-cause mor-
tality are shown in Table 2. To identify the factors

influencing participant all-cause mortality, a univariate
Cox regression analysis was conducted. Next, variables
with P < 0.1 in univariate Cox regression analysis were
included in multivariate Cox regression. In model I
(unadjusted), the TyG index was positively correlated

TABLE 1 Baseline clinical characteristics of participants.

Clinical parameters

All
participants
(n = 555)

Low-level
(≤8.75)
(n = 185)

Moderate-level
(8.76–9.33)
(n = 185)

High-level
(≥9.34)
(n = 185) p-value

Gender, n (%) 0.048*

Female 176 31.7) 58 (31.4) 48 (25.9) 70 (37.8)

Male 379 (68.3) 127 (68.6) 137 (74.1) 115 (62.2)

Age, years 64.49 ± 11.31 67.49 ± 11.47 63.96 ± 10.81 62.02 ± 11.02 <0.001*

Hypertension, n (%) 0.747

No 225 (40.5) 74 (40.0) 79 (42.7) 72 (38.9)

Yes 330 (59.5) 111 (60.0) 106 (57.3) 113 (61.1)

CHD, n (%) 0.125

No 487 (87.7) 155 (83.8) 165 (89.2) 167 (90.3)

Yes 68 (12.3) 30 (16.2) 20 (10.8) 18 (9.7)

CVD, n (%) 0.406

No 494 (89.0) 161 (87.0) 164 (88.6) 169 (91.4)

Yes 61 (11.0) 24 (13.0) 21 (11.4) 16 (8.6)

All-cause mortality, n (%) 0.002*

No 159 (85.9) 148 (80.0) 132 (71.4)

Yes 26 (14.1) 37 (20.0) 53 (28.6)

Duration of diabetes, years 10 (4, 15) 10 (3, 15.5) 10 (4.5, 14) 10 (5, 15) 0.855

SBP, mmHg 142.6 ± 24.95 141.26 ± 23.08 141.47 ± 24.11 145.08 ± 27.39 0.256

DBP, mmHg 73.18 ± 12.09 70.81 ± 11.01 73.22 ± 12.26 75.51 ± 12.56 0.001*

WBC, 109/L 8.226 (7, 10.82) 8.06 (6.38, 10.14) 8.42 (6.97, 11.27) 8.15 (6.74, 11.14) 0.044*

Hb, g/L 112.01 ± 22.54 111.45 ± 21.79 112.04 ± 23.32 112.52 ± 22.60 0.901

TC, mmol/L 4.03 (3.33, 4.94) 3.72 (3.07, 4.55) 3.89 (3.24, 4.87) 4.52 (3.66, 5.40) <0.001*

TG, mmol/L 1.25 (0.94, 1.73) 0.91 (0.71, 1.09) 1.3 (1.03, 1.61) 1.81 (1.5, 2.56) <0.001*

HDL-C, mmol/L 0.93 (0.74, 1.11) 0.97 (0.77, 1.15) 0.88 (0.72, 1.07) 0.92 (0.72, 1.12) 0.016*

LDL-C, mmol/L 2.56 (2.01, 3.24) 2.34 (1.86, 2.92) 2.52 (1.99, 3.13) 2.82 (2.34, 3.52) <0.001*

ALB, g/L 33.8 (29.5, 37.2) 33.9 (30.3, 36.35) 33.4 (28.7, 37.5) 34.3 (29, 37.95) 0.802

ALT, U/L 15 (11, 21) 15 (10, 20) 15 (10, 22) 15 (11, 21.5) 0.851

AST, U/L 18 (14, 23) 18 (15, 23) 18 (14.5, 24) 17 (14, 23) 0.202

Cr, μmol/L 90 (66, 119) 91 (73, 111.35) 88 (65.5, 116) 89 (64, 137) 0.497

FBG, mmol/L 8.04 (6.13, 11.12) 6.04 (4.92, 7.23) 8.35 (6.68, 10.5) 11.47 (9.04, 14.43) <0.001*

HbA1c, % 8.6 (7, 10.7) 7.5 (6.55, 9.15) 9 (7.45, 10.95) 9.7 (7.9, 11.4) <0.001*

TyG index, mg2/dL2 9.06 (8.59, 9.48) 8.42 (8.15, 8.59) 9.06 (8.92, 9.19) 9.72 (9.48, 9.97) <0.001*

Note: Mean ± standard deviation (SD) and Median (Inter Quartile Range) for continuous variables. Percentage (%) for categorical variables.

Abbreviations: ALB, serum albumin; ALT, alanine transaminase; AST, aspartate alaninetransaminase; CHD, coronary heart disease; Cr, creatinine; CVD,
cerebrovascular disease; DBP, diastolic blood pressure; FBG, fasting blood glucose; Hb, haemoglobin; HbA1c, glycosylated haemoglobin; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure; TC, total cholesterol; TG, triglycerides; TyG, triglyceride–
glucose; WBC, leukocyte.
*p < 0.05.
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with all-cause mortality (HR = 1.611; 95% CI = 1.263–
2.054; p < 0.001). Model II (adjusted model I with gender
and age) (HR = 1.750; 95% CI = 1.363–2.248; p < 0.001)
and model III (adjusted model II with hypertension,
CHD, CVD, duration of diabetes, SBP, DBP, Hb and Cr)
(HR = 1.733; 95% CI = 1.341–2.241; p < 0.001) also dem-
onstrated a positive correlation between the TyG index
and all-cause mortality, respectively. The TyG index was
changed into a categorical variable according to the three
quantiles, and sensitivity analysis and trend test were
used to assess the risk of all-cause mortality. Similarly,
model I (HR = 1.516; 95% CI = 1.203–1.910; p < 0.001),

model II (HR = 1.656; 95% CI = 1.306–2.101; p < 0.001)
and model III (HR = 1.662; 95% CI = 1.299–2.126;
p < 0.001) showed that the higher the level of the TyG
index, the higher the all-cause mortality.

3.3 | Stratified analysis with subgroups

The stratified analysis by age and gender in subgroups is
shown in Table 3. Adjusting variables included gender,
age, hypertension, CHD, CVD, duration of diabetes, SBP,
DBP, Hb and Cr. The findings demonstrated that the risk
of all-cause mortality was steady across different sub-
groups. The trend test of the three groups was significant,
whether in women, men, young people or older adults.
The risk of all-cause mortality increased with the TyG
index (HR >1, all P < 0.05). In subgroup analysis, both
females (HR = 1.905; 95% CI = 1.250–2.904; p = 0.003),
males (HR = 1.729; 95% CI = 1.240–2.409; p = 0.001),
younger (<65 years old) (HR = 1.467; 95% CI = 1.008–
2.135; p = 0.046) and elderly (≥ 65) (HR = 1.933;
95% CI = 1.339–2.791; p < 0.001) showed a positive cor-
relation between TyG index and all-cause mortality rate
in patients with DFUs. Additionally, in the high-level
TyG index group compared, males (HR = 2.699; 95%
CI = 1.457–4.998) and participants aged <65 years
(HR = 2.031; 95% CI = 0.972–4.242), with the TyG
index level increase by 1.0, the risk for all-cause mor-
tality increased 3.277-fold in females (HR = 4.277;
95% CI = 1.645–11.124) and 1.909-fold in elderly aged
≥65 years (HR = 2.909; 95% CI = 1.486–5.695),
respectively.

FIGURE 1 Comparison of the all-cause mortality in the three

groups. The incidence rates of all-cause mortality were related to

the levels of the triglyceride-glucose (TyG) index in a dose-response

fashion (all-cause mortality: 14.1%, 20.0% and 28.6% for low,

moderate and high levels of the TyG index, respectively; all p for

trend <0.01).

TABLE 2 Unadjusted and multivariate Cox proportional hazard models for all-cause mortality in subjects.

HR, 95% CI and p values

Model I Model II Model III

TyG index 1.611 (1.263–2.054) 1.750 (1.363–2.248) 1.733 (1.341–2.241)

p values <0.001* <0.001* <0.001*

Low-level (≤8.75) Reference Reference Reference

Moderate-level (8.76–9.33) 1.467 (0.888–2.423) 1.643 (0.991–2.722) 1.685 (1.011–2.810)

p values 0.134 0.054 0.045*

High-level (≥9.34) 2.282 (1.427–3.649) 2.739 (1.689–4.441) 2.769 (1.678–4.568)

p values 0.001* <0.001* <0.001*

TyG index 1.516 (1.203–1.910) 1.656 (1.306–2.101) 1.662 (1.299–2.126)

p for trend <0.001* <0.001* <0.001*

Note: Model I: adjust for none. Model II: adjust for gender, age. Model III: adjust for Model II, hypertension, CHD, CVD, duration of diabetes, SBP, DBP,
Hb, Cr.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; Cr, creatinine; CVD, cerebrovascular disease; DBP, diastolic blood pressure;
Hb, haemoglobin; HR, hazard ratio; SBP, systolic blood pressure; TyG, triglyceride-glucose.

*p < 0.05.
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TABLE 3 Cox regression stratified analysis with subgroups.

Subgroups
Case/
total

Serum TyG index tertiles
Serum TyG index as
a continuous
variable p for trend

Low-
level

Moderate-level
HR (95% CI)

High-level HR
(95% CI)

Gender

Female 45/176 Ref 4.673 (1.81–12.068) 4.277 (1.645–11.124) 1.905 (1.250–2.904) 1.797 (1.214–2.662)

p values 0.001* 0.003* 0.003* 0.003*

Male 71/379 Ref 0.958 (0.496–1.85) 2.699 (1.457–4.998) 1.729 (1.240–2.409) 1.721 (1.240–2.389)

p values 0.898 0.002* 0.001* 0.001*

Age, years

<65 56/280 Ref 1.084 (0.483–2.433) 2.031 (0.972–4.242) 1.467 (1.008–2.135) 1.478 (1.017–2.148)

p values 0.845 0.059 0.046* 0.041*

≥65 60/275 Ref 2.102 (1.088–4.06) 2.909 (1.486–5.695) 1.933 (1.339–2.791) 1.685 (1.221–2.327)

p values 0.027* 0.002* <0.001* 0.002*

Note: Models are adjusted for gender, age, hypertension, CHD, CVD, duration of diabetes, SBP, DBP, Hb, Cr.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; Cr, creatinine; CVD, cerebrovascular disease; DBP, diastolic blood pressure; Hb,

haemoglobin; HR, hazard ratio; SBP, systolic blood pressure; TyG, triglyceride–glucose.
*p < 0.05.

FIGURE 2 Cumulative incidence of all-cause mortality by triglyceride-glucose (TyG) index level. Kaplan–Meier analysis showed a

significant positive association between the TyG index and the incidence rates of all-cause mortality (log-rank, all p < 0.001).
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3.4 | Triglyceride-glucose index and
endpoint events

The evaluation of all-cause mortality events in the three
groups is shown in Figure 1. There was a dose–response
relationship between the levels of TyG index and the inci-
dence rates of all-cause mortality (all-cause mortality:
14.1%, 20.0% and 28.6% for low-level TyG index,
moderate-level TyG index and high-level TyG
index, respectively; all P for trend <0.01). The Kaplan–
Meier survival curve analysis revealed that compared to
the low-level TyG index, the moderate-level and high-
level TyG indexes were associated positively with the
high risk of all-cause mortality in patients with DFUs
(log-rank, all p < 0.001) (Figure 2).

4 | DISCUSSION

Glycotoxicity and lipotoxicity form a vicious cycle in dia-
betes. TyG index has received much attention recently
since it takes into account these two pathological features
that influence the progression of diabetes. In this study,
the association between the TyG index and all-cause mor-
tality in patients with DFUs was investigated for the
first time.

The retrospective cohort study showed that after
adjusting for confounding factors such as age, gender,
hypertension, CHD, CVD, duration of diabetes, SBP,
DBP, Hb and Cr, the TyG index was positively correlated
with all-cause mortality in patients with DFUs
(HR = 1.733; 95% CI = 1.341–2.241; p < 0.001). Com-
pared with the low-level TyG index, the moderate-level
TyG index and the high-level TyG index increased the
risk of all-cause mortality in patients with DFUs by
0.685-fold (HR = 1.685; 95% CI = 1.011–2.810;
p = 0.045) and 1.769-fold (HR = 2.769; 95% CI = 1.678–
4.568; p < 0.001), respectively. Despite gender or age
disparities, the stratified analysis revealed a substantial
positive correlation between the TyG index and all-cause
mortality in DFU patients. Moreover, the all-cause
mortality rate was also observed to be greater in
women (HR = 1.905; 95% CI = 1.250–2.904; p = 0.003)
and elderly patients with DFUs (HR = 1.933; 95%
CI = 1.339–2.791; p < 0.001), respectively. This finding
may be accounted for by the greater risk of diabetes in
older females.24 Furthermore, visceral adipose tissue rises
with age, which could contribute to insulin resistance.
Diabetic foot prognosis is adversely affected by poor
blood glucose control.25 In this study, after adjusting age,
diabetes course, hypertension, CHD, CVD and creatinine,
the conclusion that the TyG index was positively related
to all-cause mortality remained statistically significant in

patients with DFUs. This result redemonstrated in full
that the TyG index is a valuable biochemical indicator
with potential predictive value for the prognosis of
patients with DFUs and has popularization and applica-
tion value in clinical practice.

Several studies showed that the TyG index aided in
early identification of high-risk diabetic patients and
appeared more accurate than fasting blood glucose (FBG)
or triglycerides (TG) at predicting the possible onset of
diabetes mellitus in patients with normal blood glucose
levels.26 According to reports, several mechanisms could
account for the association between diabetes and the TyG
index. On the one hand, a rise in TG levels may reduce
the effectiveness of insulin, promote the generation of
inflammatory cytokines and muscle catabolism and dis-
rupt cell function.27 On the other hand, increasing the
amount of reactive oxygen species could result in cells'
harmful effects and raise the concentration of glucose.28

Therefore, controlling TG and FBG levels may enhance
pancreatic islet function and insulin sensitivity based on
the above mechanisms. The TyG index serves as a bind-
ing indicator for TG and FBG, and a high TyG index
reflects reduced insulin secretion and resistance status.
The baseline data from the study also revealed an associ-
ation between the levels of total cholesterol, triglycerides,
low-density lipoprotein, fasting blood glucose and gly-
cated haemoglobin and the TyG index, with higher levels
of TyG index being related to higher levels of these vari-
ables. This fact demonstrated that the control of blood
lipids and blood glucose was worse with a higher TyG
index, which was evidently harmful to the prognosis of
diabetic foot. Growing body evidence has shown that
TyG index is related to diabetic macrovascular and
microvascular complications,29–31 which is directly
related to the pathological mechanisms of diabetic
foot.32,33 As a result, physically and clinically, the associa-
tion between the TyG index and the prognosis of the dia-
betic foot makes sense. Kaplan–Meier survival curve
analysis in this study also revealed that all-cause mortal-
ity in patients with DFUs increased with the TyG index
(p < 0.001).

The current research has several advantages. First,
sensitivity analysis and trend test were used to assess the
impact of the TyG index on all-cause mortality rate in
patients with DFUs, based on the TyG index as both a
categorical variable and a continuous variable, further
improving the credibility of the conclusions. Second, the
TyG index has advantages over other indicators concern-
ing convenience and affordable medical costs. Indeed,
this study also has some limitations. Firstly, the sample
size of this study was small, and the selected risk factors
were limited. Secondly, this was a single-centre retrospec-
tive clinical cohort study with little applicability to other
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populations, and long-term follow-up studies and exten-
sive epidemiological research are still needed to confirm
the findings.

5 | CONCLUSION

In conclusion, this study implied a strong positive corre-
lation between the TyG index and all-cause mortality in
patients with DFUs, particularly in older women. There-
fore, special attention should be paid to elderly females
with DFUs because they have a higher TyG index level
and risk of all-cause mortality than other populations in
daily clinical practice. Meanwhile, better control of the
TyG index level is conducive to improving the prognosis
and reducing mortality in patients with DFUs.
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