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Abstract 
Type 2 diabetes mellitus is a metabolic disease that can cause increased blood glucose levels and disorders of lipid 

metabolism, including elevated triglyceride levels. This study aimed to determine the relationship between 

triglyceride levels and fasting blood glucose levels in patients with type 2 diabetes mellitus at Hermina Arcamanik 

Hospital. This study used an observational analytic design with a cross-sectional approach involving 24 patients. 

Data were obtained through triglyceride and fasting blood glucose examinations and were analyzed using the 

Spearman Rank correlation test. The results showed a mean triglyceride level of 176.13 mg/dL and a mean fasting 

blood glucose level of 115.83 mg/dL. The Spearman test yielded rₛ = 0.331 and p = 0.114 (p > 0.05), indicating a 

weak positive relationship that was not statistically significant. The findings demonstrate that higher triglyceride 

levels tended to be accompanied by higher fasting blood glucose levels, although the strength of the association 

was weak and did not reach statistical significance in the study population. It was concluded that there was no 

significant relationship between triglyceride levels and fasting blood glucose levels among patients with type 2 

diabetes mellitus in this study. 
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1. Introduction 

Type 2 diabetes mellitus remains a common health problem in the community. In this 

condition, elevated blood glucose levels are often accompanied by disorders of lipid 

metabolism, including increased triglyceride levels. Persistent hyperglycemia can disrupt 

fat metabolism in the body and may therefore lead to increased blood triglyceride levels. 

High triglyceride levels are also frequently found in patients with type 2 diabetes mellitus 

whose blood glucose control is not yet optimal. Nevertheless, the relationship between 

triglyceride levels and fasting blood glucose levels does not always show the same pattern 

in every patient. This may be influenced by various factors, including dietary intake, level 

of physical activity, duration of diabetes mellitus, adherence to therapy, and the metabolic 

condition of each individual. Based on these conditions, examination of triglyceride levels 

and fasting blood glucose levels is an important component of monitoring the metabolic 

status of patients with type 2 diabetes mellitus. Therefore, research on the relationship 

between triglyceride levels and fasting blood glucose levels in patients with type 2 diabetes 

mellitus at a private hospital is necessary to determine the association between these two 

parameters and to provide information regarding patients' metabolic conditions. 

Type 2 diabetes mellitus (T2DM) is a group of metabolic disorders characterized by 

hyperglycemia. T2DM is caused by impaired insulin secretion and/or insulin action, 

resulting in disturbances of carbohydrate, fat, and protein metabolism (Al Faridzi et al., 

2020). Poorly controlled diabetes mellitus can result in various complications, including 

dyslipidemia (Hulfah et al., 2021). Diabetes mellitus is closely associated with 

hyperlipidemia. Hyperlipidemia is a condition in which blood lipid levels increase, one of 

which is triglycerides. Increased triglyceride levels are associated with insulin resistance, 

which can interfere with glucose metabolism. The relationship between triglyceride and 

glucose levels can be used as an indicator of insulin resistance, as reflected by an increased 

triglyceride-glucose (TyG) index. Excessive fat accumulation can cause lipotoxicity and 

glucotoxicity, thereby triggering insulin resistance (Yanti, 2022). This condition is 

characterized by insulin resistance accompanied by relative insulin deficiency. Type 2 

diabetes mellitus occurs more frequently in people over 40 years of age, although it may 

also occur in young adults and children. Type 2 diabetes mellitus is non-insulin-dependent 

diabetes resulting from reduced insulin sensitivity, known as insulin resistance, or from 

decreased insulin production (Retno, 2022). Diabetes mellitus is a chronic metabolic disease 

characterized by increased blood glucose levels (hyperglycemia) due to impaired insulin 

production, impaired insulin action, or a combination of both. This condition prevents the 

body from optimally using glucose as an energy source (American Diabetes Association 

[ADA], 2024). 

According to the World Health Organization (WHO, 2023), diabetes mellitus is a 

noncommunicable disease that can cause complications involving the heart, kidneys, eyes, 

nerves, and blood vessels when blood glucose is not adequately controlled. In general, 

diabetes is classified into type 1 diabetes mellitus, type 2 diabetes mellitus, gestational 

diabetes, and other specific types. Type 2 diabetes mellitus is the most commonly found 

type in the population (International Diabetes Federation [IDF], 2025). Diabetes mellitus 
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management aims to maintain controlled blood glucose levels through a healthy diet, 

physical activity, education, blood glucose monitoring, and the use of antidiabetic drugs or 

insulin according to the patient's condition (PERKENI, 2021; ADA, 2024). 

Previous studies have demonstrated an association between triglyceride levels and 

blood glucose levels in patients with type 2 diabetes mellitus; however, study findings 

remain variable. Differences in results may be influenced by respondent characteristics, 

sample size, patients' clinical conditions, duration of diabetes, treatment patterns, and other 

metabolic factors. Therefore, research on the relationship between triglyceride levels and 

fasting blood glucose levels in specific populations remains necessary to provide an 

overview of patients' metabolic conditions in particular healthcare facilities. 

2. Research Methods 

This study used a non-experimental quantitative design and was conducted from April 

1 to June 30, 2026, at Hermina Arcamanik Hospital. The study population consisted of 24 

respondents selected using purposive sampling. Data analysis was performed using 

univariate and bivariate analyses with the Spearman test to determine the relationship 

between type 2 diabetes mellitus and triglyceride levels. 

3. Results and Discussion 

a. Research Results 

 

Table 1. Distribution of Respondents by Sex 
Sex n % 

Male 8 33.33% 
Female 16 66.67% 
Total 24 100% 

Most respondents were female, comprising 16 individuals (66.67%), whereas 8 

respondents (33.33%) were male. The minimum and maximum values for triglyceride 

and fasting blood glucose levels among the 24 respondents are presented in Table 2. 

 

Table 2. Descriptive Statistics 
Variable N Min Max Mean 

Triglycerides 24 41 460 176.13 mg/dL 
Fasting Blood Glucose 24 78 302 115.83 mg/dL 

The mean triglyceride level was 176.13 mg/dL, with a minimum value of 41 mg/dL 

and a maximum value of 460 mg/dL. A total of 14 respondents (58.33%) had normal 

levels and 10 respondents (41.67%) had high levels. The mean fasting blood glucose 

level was 115.83 mg/dL, with a range of 78–302 mg/dL; 17 respondents (70.83%) were 

in the normal category and 7 respondents (29.17%) were in the high category. The 

normality-test values for triglyceride and fasting blood glucose levels are presented in 

Table 3. 
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Table 3. Shapiro-Wilk Normality Test 
Variable Sig. Interpretation 

Triglycerides 0.003 Not normally distributed 
Fasting Blood Glucose 0.000 Not normally distributed 

The Shapiro-Wilk significance value was 0.003 for triglycerides and 0.000 for 

fasting blood glucose. Because both values were < 0.05, the data were not normally 

distributed; therefore, the relationship analysis was continued using Spearman Rank 

correlation. The relationship between triglycerides and fasting blood glucose is presented 

in Table 4. 

 

Table 4. Spearman Correlation Test 
Variable r p Interpretation 

Triglycerides-FBG 0.331 0.114 Positive, weak; not significant 

The Spearman test yielded r = 0.331 and p = 0.114. The positive coefficient 

indicates a tendency for increased triglyceride levels to be accompanied by increased 

fasting blood glucose levels, although the strength of the relationship was weak. Because 

p > 0.05, the relationship was not statistically significant. The absence of a significant 

relationship may have been influenced by the relatively small sample size of 24 

respondents. In addition, triglyceride and blood glucose levels in patients with type 2 

diabetes mellitus are influenced by the duration of diabetes, antidiabetic medications, 

lipid-lowering medications, dietary patterns, physical activity, body mass index, and 

patients' metabolic conditions. 

The results indicate that triglyceride and fasting blood glucose examinations 

remain important components of metabolic monitoring. Interpretation of the results 

should take into account the clinical condition and other factors that may influence both 

parameters. 

b. Discussion 

With reference to Table 1, this study was conducted to determine the relationship 

between triglyceride levels and fasting blood glucose levels in patients with type 2 diabetes 

mellitus at Hermina Arcamanik Hospital. Among the 24 respondents, most were female, 

comprising 16 individuals (66.7%), while 8 respondents (33.3%) were male. The higher 

proportion of women in this study may be related to the characteristics of the population of 

patients with type 2 diabetes mellitus who underwent laboratory examinations during the 

study period. Differences in the occurrence of diabetes according to sex may be influenced 

by various factors, such as changes in body composition, physical activity, dietary patterns, 

hormonal factors, and differences in body-fat distribution. However, sex was not analyzed 

in relation to triglyceride or blood glucose levels in this study. 

With reference to Table 2, triglyceride examination results showed that the mean 

triglyceride level among respondents was 176.13 mg/dL, with a minimum value of 41 

mg/dL and a maximum value of 460 mg/dL. Based on laboratory reference categories, 14 

respondents (58.33%) had triglyceride levels in the normal category and 10 respondents 

(41.67%) had high triglyceride levels. These results indicate that most patients had 
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triglyceride levels within the reference range, although a proportion of patients still had 

elevated triglyceride levels. Fasting blood glucose levels in this study had a mean value of 

115.83 mg/dL, with a minimum value of 78 mg/dL and a maximum value of 302 mg/dL. 

Based on the classification results, 17 respondents (70.83%) were in the normal category 

according to laboratory reference values, whereas 7 respondents (29.17%) were in the high 

category. This condition indicates that most respondents had fasting blood glucose levels 

that remained within the laboratory reference range. However, interpretation of blood 

glucose levels in patients with diabetes mellitus should still consider clinical glycemic-

control targets because a single examination value may be influenced by therapy, dietary 

patterns, physical activity, and the patient's condition at the time of examination. 

With reference to Table 3, the normality-test results showed that triglyceride and 

fasting blood glucose data were not normally distributed. The Shapiro-Wilk significance 

value was 0.003 for triglycerides and 0.000 for fasting blood glucose; therefore, the 

relationship analysis was continued using the Spearman Rank correlation test. The selection 

of the Spearman test was appropriate in this study because this method is used to analyze 

the relationship between two numerical variables when the data distribution is not normal. 

With reference to Table 4, the Spearman correlation test yielded a correlation coefficient of 

0.331 with a significance value of 0.114. The correlation coefficient indicates a weak 

positive relationship between triglyceride levels and fasting blood glucose levels. A positive 

relationship means that an increase in triglyceride levels tended to be accompanied by an 

increase in fasting blood glucose levels; however, the relationship was not statistically 

significant because the p-value was greater than 0.05. 

The absence of a significant relationship in this study may have been influenced by 

several factors. One possible factor was the relatively small study sample, consisting of only 

24 respondents. A limited sample size may reduce the statistical ability to detect an 

association. In addition, triglyceride and blood glucose levels in patients with type 2 diabetes 

mellitus may be influenced by various other factors, including duration of diabetes, use of 

antidiabetic medications, use of lipid-lowering medications, dietary intake, physical activity, 

body mass index, and the metabolic condition of each patient. The findings of this study 

indicate that the relationship between triglyceride levels and fasting blood glucose is 

influenced not only by the physiological relationship between carbohydrate and lipid 

metabolism but also by various complex clinical factors. Although increased triglyceride 

levels are biologically often associated with insulin resistance and impaired glucose 

metabolism, the findings of this study show that, in the population of patients with type 2 

diabetes mellitus at Hermina Arcamanik Hospital, this relationship did not demonstrate 

statistical significance. 

4. Conclusion 

Based on the study results, it can be concluded that most respondents were female and 

that most had triglyceride and fasting blood glucose levels in the normal category. The 

Spearman test showed a weak positive relationship between triglyceride levels and fasting 

blood glucose levels, but the relationship was not statistically significant (p = 0.114). Thus, 

this study did not identify a significant relationship between triglyceride levels and fasting 
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blood glucose levels. Future studies are expected to involve a larger number of respondents 

and to consider other factors that may affect triglyceride and fasting blood glucose levels in 

patients with type 2 diabetes mellitus. In addition, studies may be conducted with a broader 

scope to obtain more diverse results and provide information for understanding metabolic 

conditions in patients with type 2 diabetes mellitus. 
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