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Relationship of Calcium-Magnesium Ratio in Hair with Triglyceride-Glucose Index and
Triglyceride/High-Density Lipoprotein-Cholesterol Ratio among Overweight or Obese Korean

Individuals: A Pilot Study

Hyo Young Sim, Sun Young Jung, Yong Jae Lee, Byoungjin Park*

Department of Family Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: The interaction between calcium and magnesium as a risk modifier for insulin resistance may be largely overlooked because the strict
regulatory system in blood has been thought to maintain such homeostatic interactions under tight control. This study aimed to investigate the
relationship between the calcium-magnesium ratio in hair with the triglyceride glucose index (TyG index) and triglyceride/HDL-cholesterol ratio (TG/

HDL ratio) among overweight or obese Korean individuals.

Methods: This cross-sectional study included 56 participants fulfilling the inclusion criterion of a body mass index of 23 kg/m? or more. Intra-abdominal
visceral adipose tissue (VAT) was measured by fat measurement computed tomography, while calcium and magnesium levels were measured by
hair mineral analysis. A high TyG index and a high TG/HDL ratio were defined as >9.3 and >4.0, respectively (>75th percentile). Using multiple
logistic regression analysis, we examined the associations between the TyG index, TG/HDL ratio, and calcium—magnesium ratio in hair.

Results: The mean age, body mass index, and VAT were 45.3 years, 28.5 kg/cm?, and 137.4 cm?, respectively. Compared to the controls, the odds ratios
(95% confidence intervals) for a high TyG index and a high TG/HDL ratio were 16.03 (1.32-194.23) and 9.98 (1.05-94.98) per one increment of log
(calcium-magnesium ratio), respectively, after adjusting for age, sex, body mass index, visceral adipose tissue, white blood cell count, total
cholesterol, hypertension medication, diabetes medication, and dyslipidemia medication.

Conclusion: We found that the calcium-magnesium ratio in hair was positively and independently associated with the TyG index and TG/HDL ratio.
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Table 1. Clinical characteristics of the subjects according to presence of
high TyG index
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Table 2. Clinical characteristics of the subjects according to presence of
high TG/HDL ratio

Variables C(gztg;s ngh(nTi? i;dex P-value Variables C(EZZ%S High T(Eﬂg)l' e
Age (y) 44.7£10.6 47 4£11.2 0.403 Age (y) 44.1£10.0 48.6+12.1 0.156
Male sex 93 357 0.018 Male sex 9.8 313 0.045
Body mass index (kg/m2) 28.7+4.6 28.2+4.0 0.746 Body mass index (kg/m?) 28.6+4.7 285+3.8 0.977
Visceral adipose tissue (cm?) 128.0+67.5 165.5+80.0 0.091 Visceral adipose tissue (cm?) 124.4+63.2 169.8+83.5 0.031
Fasting plasma glucose (mg/dL) 98.6+12.4 129.4436.3 0.007 Fasting plasma glucose (mg/dL) 102.7+20.8 114.9431.1 0.165
Total cholesterol (mg/dL) 193.2+40.9 187.2£27.0 0.609 Total cholesterol (mg/dL) 19414355 185.6143.8 0.449
Triglyceride (mg/dL) 121.7¢45.0 240.3+45.8 <0.001 Triglyceride (mg/dL) 118.6+41.8 23334516 <0.001
HDL-cholesterol (mg/dL) 51.5£12.4 46.7£8.4 0.185 HDL-cholesterol (mg/dL) 53.8t11.4 41.316.6 <0.001
White blood cells (x10° cell/ul) 6.4+14 6.8+1.3 0.426 White blood cells (x10° cell/uL) 6.5t1.4 6.5+1.3 0.930
Hair mineral (mg% or ratio) Hair mineral (mg% or ratio)
Calcium 11234712 118.64+64.9 0.867 Calcium 128.5467.1 104.4+73.3 0.244
Magnesium 8.616.2 6.6+4.1 0.295 Magnesium 8.916.1 6.1£4 5 0.098
Calcium/magnesium 16.416.7 19.748.5 0.150 Calcium/magnesium 16.1£6.0 19.749.3 0.167
Hypertension medication 1.6 429 0.010 Hypertension medication 195 18.8 0.947
Diabetes medication 93 286 0.071 Diabetes medication 49 375 0.001
Dyslipidemia medication 16.3 429 0.039 Dyslipidemia medication 220 25.0 0.805

Values are presented as meantstandard deviation or percent unless otherwise
indicated.
TyG, triglyceride glucose; HDL, high-density lipoprotein.
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Values are presented as meanztstandard deviation or percent unless otherwise
indicated.
TG, triglyceride; HDL, high-density lipoprotein.
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Table 3. Correlation between hair mineral level and cardinal cardiovascular risk

) Calcium? Magnesium? Calcium/magnesium?
Variable
r P-value r P-value r P-value
Age -0.148 0.279 -0.118 0.391 -0.015 0.915
Body mass index -0.205 0.133 -0.140 0.308 -0.069 0.617
Visceral adipose tissue -0.190 0.164 -0.135 0.325 -0.052 0.704
White blood cell -0.268 0.048 -0.203 0.136 -0.046 0.737
Total cholesterol 0.009 0.947 -0.001 0.942 0.037 0.786
TyG index -0.239 0.078 -0.288 0.032 0.185 0.175
TG/HDL ratio -0.224 0.100 -0.331 0.013 0.304 0.023

TyG, triglyceride glucose; HDL, high-density lipoprotein.
3Values have been analyzed after log-transformation.

Table 4. Multiple logistic regression analysis showing the independent contribution of calcium, magnesium, and their ratio to high TyG index and

high TG/HDL ratio®
} High TyG index High TG/HDL ratio
Variables : - - -
OR (95% Confidence intervals) P-value OR (95% Confidence intervals) P-value
Calcium® 1.56 (0.41-5.94) 0.516 0.66 (0.19-2.31) 0.510
Magnesium® 0.73 (0.25-2.09) 0.554 0.44 (0.15-1.31) 0.139
Calcium/magnesium® 16.03 (1.32-194.23) 0.029 9.98 (1.05-94.98) 0.045

TyG, triglyceride glucose; HDL, high-density lipoprotein.

2Adjusted for age, sex, body mass index, visceral adipose tissue, white blood cell count, total cholesterol, hypertension medication, diabetes medication, and dyslipid-

emia medication. ®Values have been analyzed after log-transformation.
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