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Abstract. Background: Macronutrients have been studied with regard to their relationship with
blood glucose, but only a few have examined blood glucose relationship with micronutrients.
Consumption of both macro and micronutrients that are right on target can help improve
metabolic control, optimize treatment, and reduce the risk of further complications of Diabetes
Mellitus (DM). Objectives: To determine whether or not there is a relationship between
micronutrient intake and fasting blood glucose (FBG)levels of DM type 2 patients in Jember.
Methods: This was a cross-sectional study with 80 samples of type 2 DM patients in Jember by
using the consecutive proportionate sampling technique from three hospitals. Measurement of
micronutrient intake using the “24-hour food recall” questionnaire, conducted three times,
while FBG data were obtained secondary from the patient's medical record. Results:Statistical
analysis using the Spearman rho correlation test showed that there was no significant
relationship between each intake of micronutrients with FBG levels (p>0.05). Conclusion: The
amount of micronutrient intake did not have a significant relationship with the level of FBG in
this study. Nevertheless, DM patients still need to pay attention to both macro and
micronutrient intake to maintain regulated blood glucose levels.

1. Introduction
The International Diabetes Federation (IDF) predicts an increase in the number of people with
Diabetes Mellitus (DM) in Indonesia from 9.1 million in 2014 to 14.1 million in 2035[1]. East Java
Province is one of the regions in Indonesia with a prevalence of DM sufferers of 2.1%, Riskesdas
report[2]. In Jember Regency itself, DM ranks third in the population.

Hyperglycemia is a common effect of DM that can be caused by the lack of control in food
consumption.[3]. Poor control of food intake can lead to long-term complications, both macrovascular
and microvascular such as heart disease, peripheral vascular disease, kidney failure, nerve damage,

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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and blindness[4].0ne of the most important things for DM patients is to prevent prolonged
complications by controlling blood glucose levels. Control of blood glucose levels in people with DM
related to dietary planning factors or eating patterns, this is because excessive food intake will increase
blood glucose levels[5,6].Diabetes control actions to prevent complications are very vital, especially
maintaining blood glucose levels to within normal limits[7].

There is a long debate about the relationship of macronutrients (protein, carbohydrates, and fats)
and blood glucose levels, but there is only little information about micronutrients (vitamins and
minerals) and blood glucose levels. Micronutrients are involved in carbohydrate metabolism, glucose
metabolism, insulin release, and insulin sensitivity[8]. The loss of water-soluble vitamins and the
elements increase during uncontrolled hyperglycemia and glycosuria in DM patients. The content of
copper, manganese, iron, and selenium can be higher in the body tissues of people with DM compared
to people without DM. While serum vitamins C, B, and D are often lower in individuals with DM.
Targeted micronutrient consumption can help to improve metabolic control, optimize treatment, and
reduce the risk of further diabetes complications[9].Therefore, the purpose of this study was to
determine whether there was a relationship between micronutrient consumption and blood glucose
levels in patients with DM type 2 in Jember Regency.

2. Method

The study design of this research was a cross-sectional study with a non-experimental analytic
epidemiologic study. This research was conducted in November 2018 - December 2018 in three
hospitals representing eight hospitals located in Jember Regency. The selection of research locations
was based on the hospital area as a reference for the city center, west area and east area of the city.
The population was DM type 2 patients aged 18-59 years old who were treated in internal disease
outward in all three hospitals. Samples were taken by using consecutive proportionate sampling
technique until the acquired number of samples based on the Slovin formula filled, which was 80
peoples with the proportion of 40-25-15 based on the ratio of DM patient visits at the three hospitals.
The study was conducted with an interview method of food recall 1x24 hours for 3 days[10].

3. Results

This research involved 80 peoples as research subjects, with majority of female samples i.e., 46
peoples (58%), from the average number of populations of DM type 2 patients every month in internal
diseases outward dr. Soebandi Hospital (225 patients), Kaliwates Hospital (75 patients), and Kalisat
Hospital (100 patients). The samples were between 19-64 years old, with a mean and standard
deviation of 61.6 + 8.6 years. The highest category of samples in the 50-64 years age group i.e. 50
peoples (75%). Data distribution of subject characteristics in this study can be seen in Table 1.

Table 1. Characteristics of Research Subjects

Variable n (%)
Gender

Male 34 (42,5%)
Female 46 (57,5%)
Age

19-29 years old 1 (1,3%)
30-49 years old 19 (24%)
50-64 years old 50 (75%)

3.1. Fasting Blood Glucose of Research Subject

The Fasting blood glucose (FBG) in this study was the blood glucose concentration of patients who
had fasted for 8-10 hours before the examination, obtained from the medical record data of patients
with DM type 2 in the internal disease outward RSD Dr. Soebandi, Kaliwates Hospital and Kalisat
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Hospital. Based on the classification of fasting blood glucose, 77.5% had hyperglycemia, while the
average of FBG was 179.8 mg/dL. Data distribution of research subjects based on fasting blood
glucose can be seen in Table 2.

Tabel 2. Fasting Blood Glucose of Research Subjects

Fasting Blood Glucose Classification n (%)
80-109 mg/dL hypoglycemia 5 (6,3%)
110-125 mg/dL normal 13 (24%)
> 126 mg/dL hyperglycemia 62 (77,5%)

3.2. Micronutrient Intake of Research Subjects

The micronutrient intake of subjects was the average consumption of each micronutrient daily,
obtained from the conversion of all food and beverages consumed by subjectswithin the last 24 hours.
This amount was obtained using a 24-hour food recall interview method which was conducted 3 times
in different days randomly and in no order and then converted into a daily calorie needs table using the
Indonesian version of Nutrisurvey for Windows software as shown in Figure 1.

140
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o
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40
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Figure 1. Micronutrient Intake Based on Percentage of Recommended Daily Allowance (RDA)

3.3. Relation of Micronutrient Intake with Fasting Blood Glucose Levels

Statistical analysis showed that there was no relationship between FBG and consumption of each

micronutrient, indicated by p value> 0.05 through the Spearman rho correlation test (because FBG
data were not normally distributed). Table 3 shows the correlation coefficient data of each relation, but
this could not be used as a reference because the relationship was not significant.

Tabel 3. Relation of Micronutrient Intake with Fasting Blood Glucose Levels

Mikronutrien Fasting Blood Glucose
Correlation Coefficient Sig. (2-tailed)
PUFA -0,010 0,929
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Vitamine A 0,054 0,633
Vitamine B1 0,163 0,150
Vitamine B2 0,100 0,379
Vitamine B6 0,087 0,442
Vitamine C 0,097 0,390
Kalium 0,024 0,833
Calcium 0,021 0,851
Magnesium -0,054 0,637
Phosphor 0,120 0,290
Iron -0,035 0,756
Zinc 0,031 0,784

4. Discussion

This study showed that micronutrient intake did not have a significant relationship with the FBG level
of DM patients or it can be interpreted that micronutrients did not affect FBG levels and vice versa.
But keep in mind that FBG levels can be influenced by many factors so that although there was no
direct relationship proven, micronutrient intake may still have an influence on the progress of DM
disease. This situation was pointed out by several research findings showed that supplementation of
zinc and magnesium[11-14]could improve DM conditions through improvement of insulin resistance
and increased insulin potential. Similarly, supplements of several antioxidants such as vitamins B, C
and D could improve the condition of DM.

The relationship between diet and blood glucose levels has been investigated in several prospective
observational studies. In the past two decades, substantial information has been collected showing that
long-term consumption of carbohydrates with high glycemic levels can affect metabolism and
health[15,16]. Specifically, chronic hyperglycemia and hyperinsulinemia, induced by carbohydrates
with high glycemic levels can cause a number of hormonal and physiological changes that increase
insulin  resistance[15,16].Insulin  resistance is often referred to as a "disease of
civilization"[17],including obesity, coronary heart disease, DM type 2, hypertension, and dyslipidemia
(increased serum triacylglycerol serum; cholesterol lipoprotein small density, low density, low fat, and
reduced high-density lipoprotein cholesterol).

Some micronutrient intakes in the subjects of this study appear to be less than RDA (Figure 1).
This possibly because DM patients undergo a strict diet because patients who seek treatment at a
hospital usually,they have complications. This situation made them more attentive to diet and
treatment so that they could recover quickly from its complications. Although some evidences showed
the positive effect of micronutrient supplementation on glycemic control detected by improvement on
FBG, still much remains to be investigated. Additional research is needed to characterize biomarkers
better than micronutrient status and the number of micronutrients required by patients with DM type 2.
Optimal levels of micronutrient supplementation to achieve glucose homeostasis in patients with DM
type 2 are still a challenge[9].

5. Conclusion

The amount of micronutrient intake did not have a significant relationship with the level of FBG in
this study. Nevertheless, DM patients still need to pay attention to both macro and micronutrient
intake to maintain blood glucose levels regulation. Future studies need to consider the use of dummy
food to improve the method of taking food recall data 1x24 hours to make it more standardized or
using a food record method.
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