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Association between triglyceride-glucose index and

nephrolithiasis among the elderly in Amirkola: A cross-sectional

population-based study

Abstract

Background: Kidney stones are a condition that is prevalent in the geriatric group and
significantly impairs their quality of life. The formation of stones may be associated
with insulin resistance, which can be measured using the triglyceride-glucose (TyG)
index.

Methods: This cross-sectional study was part of the second phase of the Amirkola
Health and Ageing Project (AHAP) Cohort, which was initiated in 2011 with a focus on
individuals aged 60 years and older. The study population included a case group
comprising 349 individuals diagnosed with kidney stones and a control group of 349
individuals without kidney stones, matched by age and sex. The data have been analyzed
afterwards.

Results: The mean TyG index was 4.77+£0.33 in individuals with kidney stones and
4.7540.34 in the group without kidney stones. The observed difference did not achieve
statistical significance. Moreover, after logistic regression analyses, both crude and
adjusted logistic regression analyses indicated no statistically significant relationship
between the TyG index and the presence of kidney stones in the studied population.
Conclusion: The findings of this study indicate that there is no significant link between
the TyG index and the occurrence of kidney stones among older adults.

Keywords: Nephrolithiasis, Elderly, Population, Insulin Resistance, TyG Index.

Citation:

Aghajani P, Hosseini SR, Bijani A, Ghadimi R. Association between triglyceride-glucose index
and nephrolithiasis among the elderly in Amirkola: A cross-sectional population-based study.
Caspian J Intern Med 2025; 16(4): 741-746.

Kidney stones are a common medical condition, with a dramatic increase in
incidence in the past decades. In the USA, the expense of diagnosis of kidney stones has
been calculated to be 10 billion dollars annually (1). The prevalence is particularly
higher among the elderly. Based on the National Health and Nutrition Examination
Survey (NHANES), 1.5% of male subjects aged 2039 are affected, increasing to 19%
in those aged 80 and above. Prevalence of 5.8% and 6.1% occurs in females in these age
groups, respectively (2). Insulin resistance has been found to be a significant contributor
to increased risk of kidney stone formation (3). The mechanisms linking insulin
resistance to a higher occurrence of kidney stones include decreased ammonium
production in the nephrons, thus causing acidification of the urine (4), and decreased
levels of citrates and increased urinary calcium levels (5, 6). Among the methods
through which insulin resistance can be quantified is through the calculation of the
triglyceride-glucose index (TyG). This method has been viewed as valid, simple, and
reproducible and entails fasting blood triglyceride and glucose measurement (7).
Limited studies have been carried out to investigate the relationship between the TyG
index and kidney stones, but the results have been inconsistent. Moreover, there is a lack
of focused studies on this issue in geriatric groups. As a result, the present study seeks
the relationship between TyG index and kidney stones in individuals aged 60 and above
residing in Amirkola.
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Methods

Study population: This case-control study is part of the
second phase of the Amirkola Health and Aging Project
(AHAP), registered under number 82917. Initiated in 2011,
AHAP is concentrating on people aged 60 and over living
in Amirkola, a city in the North of Iran (8). This research
was approved by the Ethics Committee of Babol University
of Medical Sciences (Ethical code No.
IR.MUBABOL.HRI.REC.1401.261) and written consent
was obtained from all participants before joining the study.
AHAP second phase enrolled the participants between April
2016 and November 2017 (9). Case group consisted of
individuals with kidney stones (n = 349) and were matched
by age and sex with an equal number of individuals without
kidney stones as control group (n = 349). The exclusion
criteria were loss of a follow-up or insufficient data.

Data collection and definitions: The history of kidney
stones was collected by asking elderly individuals the
question, “Has a doctor ever told you that you have kidney
stones?” To ensure accuracy, we cross-checked their
responses with their companions. For those whose response
was positive, we conducted additional verification by
reviewing the patient's prescriptions and medications. Pars-
Azmoon kits (Tehran, Iran) and the DiaSys Respons 910
auto analyzer (Holzheim, Germany) were used to analyze
blood samples in the Caspian Core Research Laboratory
located in Amirkola. The TyG index calculation was carried
out by using the formula: Ln [fasting triglycerides (mg/dL)
x fasting plasma glucose (mg/dL)/2] (7). Moreover, all
other specific evaluation methods related to the study were
described in the AHAP Phase 1 and 2 studies (8, 9).
Statistical analysis: Descriptive statistics, like the mean
and standard deviation, were used for numerical variables,
whereas frequency and percentage were utilized for
categorical variables. The chi-square test was employed to
evaluate categorical variables, and the independent sample
t-test for numerical variables. To examine the relationships
between different factors, the Pearson correlation
coefficient was calculated. A logistic regression analysis
was conducted with three models to examine the effect of

the main variables on the prevalence of kidney stones, with
adjusted odds ratios (aOR) with a 95% confidence interval
(CI). The first model focused on kidney stones as the
dependent variable and the TyG index as the independent
variable. The second model added factors such as blood
pressure, BMI, diabetes, PASE score, uric acid, and
cholesterol. The third model involved daily intake of fats,
proteins, carbohydrates, and energy. SPSS Version 22 was
used for all statistical analyses, where a p-value of less than
0.05 was considered a sign of statistical significance.

Results

This study was conducted on 698 elderly individuals
aged over 60 years old living in Amirkola and divided into
case and control groups, as shown in table 1, age and sex
matched. Table 1 displays the baseline characteristics of the
participants. The mean age in the kidney stone and non-
kidney stone groups was 70.23+7.24 years and 70.27+7.52
years, respectively. Most individuals were in the age range
of 65—69 years. Representing 95 participants (27.2%), while
the least number of participants were in the age group of 85
years and older, representing 12 participants (4.3%). Each
group contained 223 men, which accounted for 63.9% of the
total population, and 126 females, representing 36.1%.
Hypertension was more prevalent in individuals with
kidney stones (79.6% vs. 68.5%, p < 0.01) and the
prevalence of diabetes was higher among individuals
without kidney (30.9% vs. 27.2%), although this difference
was not statistically significant.

Table 2 presents the mean and standard deviation of the
quantitative variables studied in the elderly with and
without kidney stones. The TyG index mean was
4.77+0.33in those with kidney stones, while it was
4.75+0.34 in those without kidney stones. The kidney stone
group had a higher average BMI (28.4 vs. 28.06) and uric
acid levels (5.32 vs. 5.10). In addition, the PASE score was
greater in those who did not have kidney stones (101.32 vs.
94.69); however, none of these differences reached
statistical significance.

Table 1. Baseline characteristics of elderly participants with and without kidney stones AHAP 20162017
With kidney stone

Without kidney stone
P -value

Characteristic (n=349)
Age group
60-64 90 (25.8)
65-69 95 (27.2)
70-74 65 (18.6)
75-79 52 (14.9)
80-84 35(10)

85 < 12 (3.4)

90 (25.8)
95 (27.2)

65 (18.6) 1.00
52 (14.9)

35 (10)

12 (3.4)



Caspian Journal of Internal Medicine 2025 (Autumn); 16(4): 741-746
Triglyceride-glucose index and nephrolithiasis

With kidney stone

Without Kidney stone

Characteristic (n = 349) (n = 349) P -value
Number (percentage) Number (percentage
Sex
female 126 (36.1) 126 (36.1) 1.00
male 223 (63.8) 223 (63.8)
Hypertension
Yes 277 (79.6) 239 (68.5) 0.01
No 72 (20.6) 110 (31.5)
Diabetes
Yes 95 (27.2) 108 (30.9) 0.27
No 254 (72.7) 241 (69)

Table 2. Mean and standard deviation of quantitative variables studied in elderly individuals with and without kidney
stones in AHAP 2016-2017

Variable Witl;/[l:iadnlle)é ls)tone With(l)\l/}z :l(lilinse]); stone P-value
TyG index 4.77+0.33 4.75+0.34 0.47
BMI (kg/m?) 28.40+4.65 28.06+4.77 0.94
PASE score 94.69+56.33 101.32+61.34 0.13
FBS (mg/dl) 110.51+46.19 112.38+46.68 0.59
Triglyceride (mg/dl) 152.64+90.83 144.85+84.83 0.24
Cholesterol (mg/dl) 187+50.74 187.55+43.14 0.87
Uric acid (mg/dl) 5.32+1.73 5.10+£1.91 0.11
Daily protein intake (gr) 60.51+£22.68 61.78+22.17 0.45
Daily carbohydrate intake (gr) 295.19+£103.26 302.58+111.05 0.36
Daily fat intake (gr) 52.28426.92 54.18+27.09 0.35

SD: standard deviation, BMI: body mass index, PASE: physical activity scale for the elderly, FBS: fasting blood

sugar.

By employing the TyG index, the data were divided into
tertiles, as shown in table 3. It is notable that in tertile 1,
there was a higher number of individuals with kidney stones
(119 vs. 114), whereas in tertile 3, there was a higher
number of individuals without kidney stones (121 vs. 111).
However, the difference did not reach a statistically
significant level. This research employed logistic regression

models in three types to analyze the impact of confounding
variables on kidney stones, as shown in table 4. The results
in models 1-3 showed that the adjusted odds ratio (OR) and
95% confidence interval (CI) for the highest TyG tertile
compared to the lowest were 1.13 [0.79-1.63], 0.94 [0.60—
1.47], and 0.88 [0.61-1.51], respectively. Nevertheless,
none of these ratios attained statistical significance.

Table 3. Frequency distribution and percentage of case and control groups based on TyG index tertile

Group type
Frequency
With kidney stone
Percentage
Frequency
Without kidney stone

Percentage

<4.58 4.58-4.86 >4.86 P -value

119 119 111
341% 34.1% 31.8%
0.72
114 114 121
32.7%  32.7%  34.7%



Caspian Journal of Internal Medicine 2025 (Autumn); 16(4): 741-746

Aghajani P, et al.

. Model 1
Variable P value

aOR [ CI 95%)]

TyG Tertile 1 1.00 (reference) 0.72
1.00 1.00
TyG Tertile 2
yhr fertie [0.69 — 1.43]
1.13
TyG Tertile 3 0.48
[0.79 — 1.63]

Table 4. Adjusted odds ratio for the association between TyG index and kidney stone AHAP 2016-2017

Model 2 Model 3
aOR [ CI 95%]

P val P- val
value aOR [ CI 95%] value

1.00 (reference) 0.95 1.00 (reference) 0.97
.94 .
09 0.78 0.96 0.84
[0.64 — 1.38] [0.65—1.41]
094 0.80 096 0.88
[0.60 — 1.47] [0.61 —1.51]

Note: adjusted covariates: Model 1: age, gender; Model 2: Model 1 plus hypertension, BMI, diabetes, PASE score, uric acid, and cholesterol; Model 3: Model
2 plus daily protein, fat, carbohydrate, and energy intake, CI, confidence interval; aOR, adjusted odds ratio.

Discussion

In this study of 698 adults, no significant statistical
correlation was found between the TyG Index and kidney
stones, both in crude and adjusted models. While prior
studies have examined the relationship between insulin
resistance indices and nephrolithiasis predominantly in
younger populations, this study is the first to specifically
assess the association between the TyG index and kidney
stones within an elderly cohort. Previous research has
shown mixed results. A large-scale study encompassing
120,000 participants reported no significant association
between the TyG index and kidney stones (10). Similarly, a
case control study found no significant association between
the Homeostatic Model Assessment for Insulin Resistance
Index (HOMA-IR) index and kidney stones (11). Some
studies found variations in results based on gender, while
some of them showed the association only in men (12, 13)
and others only in women (14). Furthermore, some studies
have found that the insulin resistance indices have a
significant association with kidney stones, which
contradicts our findings (15-16). Notably, in one study, the
observed association was not observed in the extended
logistic regression model (15).

Age-related differences may partly account for the
discrepancies between our results and previous studies.
Kidney stone prevalence peaks between ages 60 and 74,
with 10-20% of cases occurring in individuals over 65 years
old (17). Risk factors that predispose elderly individuals to
nephrolithiasis, like decreased mobility, lowered fluid
intake, chronic infection, menopause, decreased bone mass,
and increased visceral fat, are more prevalent among the
elderly (18). Additionally, no protective effect of dietary
calcium against kidney stones exists in the elderly (19).
Xingpeng et al. concluded that, contrary to other age groups,
there is no association between systemic inflammation and

kidney stones among individuals over 50 years old (20). It
appears that some of the risk factors of kidney stones in the
adult group may not encompass the elderly, with the TyG
index potentially being one of them. Most of the discussed
studies with a positive association used the NHANES data.
And other studies using different data sources had equivocal
findings, with the possibility of that race could influence
this association. Both insulin resistance and kidney stone
can be influenced by race. Studies have shown differences
in insulin resistance (21) as well as the incidence of kidney
stones (22) among the races. Despite that none of the articles
were specifically conducted among the elderly or Iranian
race, a previous study using AHAP data did not find an
association between kidney stones and diabetes or
metabolic syndrome (23), which is in agreement with the
results of the current study.

Our study, while comprehensive, has some limitations
that may affect the generalizability and interpretation of the
results. The cross-sectional design makes not ideal in
establishing cause-and-effect because of potential errors
such as recording or recall bias. Recall bias is particularly
common among elderly participants. To address this, we
sought confirmation from their companions and reviewed
the participants' medical prescriptions and records to
improve accuracy. In addition, participants self-reported the
incidence of kidney stones and not through verification by
ultrasound or CT scan, which limits the accuracy of the
study and impedes our ability to identify asymptomatic
kidney stones. Furthermore, limitations include lacking
information on participants' medication histories, a smaller
sample size than similar studies, no investigation into other
insulin resistance indices, insufficient data on sodium,
calcium, oxalate, and fluid intake from diets, as well as no
data on urinary calcium levels. Based on the result of this
study, there is no significant association between the TyG
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index and the occurrence of kidney stones in the elderly.
These results suggest that the link between insulin
resistance and kidney stones is complex and influenced by
factors like age, race and gender. Further studies need to
address the limitations of the present study to provide more
precise data. Besides, future research should evaluate the
impact of inflammation on kidney stones in elderly
individuals to better understand its role in this condition.
Understanding why the influence of insulin resistance on
kidney stone formation may differ in elderly groups could
help develop better ways to prevent kidney stones in this
age group.
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