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Diabetes Mellitus (DM) is a chronic metabolic disease characterized by
high blood sugar levels due to impaired insulin production or use. The
global prevalence of DM in 2021 reached 10.5% and is projected to
increase to 12.2% by 2045. In Indonesia, the prevalence of DM in 2021
was recorded at 10.8% or around 19.5 million cases, while in Bekasi
Regency, the prevalence of T2DM in 2022 reached 8.04% per 100
population. This study aims to evaluate the effect of Stevia (Steviol
Glycosides) extract consumption on reducing blood sugar levels in T2DM
patients. The research method used a quasi-experiment design with two
group pre-post design, involving 76 T2DM patients who were divided
into two groups, namely the intervention group given Stevia extract and
the control group without treatment. The results of data analysis showed
that before the intervention, there was a significant difference in blood
sugar levels between the two groups (p = 0.000), with higher blood
sugar levels in the intervention group. After the intervention, Stevia
extract consumption was shown to significantly reduce blood sugar
levels compared to the control group (p = 0.023). The conclusion of this
study is that Stevia extract consumption has a significant effect on
reducing blood sugar levels in T2DM patients, so it can be considered as
a complementary therapy in the management of type 2 DM in the
community.
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INTRODUCTION

Diabetes Mellitus (DM) is a non-communicable disease (NCD) that is currently a public health
problem, with the number of sufferers increasing annually in various countries worldwide. DM
is a heterogeneous group of diseases characterized by elevated blood glucose levels, or
hyperglycemia (Sartika and Armi, 2023). Diabetes mellitus is a metabolic disease that
clinically causes elevated blood sugar levels (hyperglycemia) (Mataputun, Donny Richard,
2024). Hyperglycemia in type 2 DM patients can occur due to several factors, including
genetics, lifestyle, and diet, which can lead to obesity, according to Katuuk, M.E., at all, 2020

(Sartika, Mila, 2024).
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Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease characterized by high
blood sugar levels due to insulin resistance or impaired insulin secretion. The prevalence of
T2DM continues to increase globally, including in Indonesia. According to the International
Diabetes Federation (IDF), approximately 537 million adults worldwide suffered from
diabetes in 2021, and this figure is expected to increase to 643 million by 2030. In Indonesia,
the prevalence of type 2 diabetes mellitus (T2DM) reached 10.8%, or approximately 19.5
million cases, in 2021 (Sartika, 2022). Type 2 diabetes mellitus (T2DM) continues to increase
globally and nationally. The WHO estimates that the global prevalence will increase from
10.5% in 2021 to 12.2% in 2045, while in Indonesia it will reach 10.8% (19.5 million cases)
in 2021. West Java and Bekasi Regency also experienced increases, with prevalences of 1.8%
in 2018 and 8.04% in 2022, respectively.

Indonesia's current health development is focused on achieving a good quality of life, a
healthy, and optimal lifestyle. Many risks can disrupt a person's quality of life by following
trends and technology, leading to changes in lifestyle habits and healthy lifestyles. One such
risk factor is the increasing prevalence of diseases such as diabetes mellitus (DM). The
American Diabetes Association (ADA) explains that diabetes mellitus is a group of diseases
characterized by elevated blood sugar and cholesterol levels (Sartika et al., 2023).

Management of Type 2 Diabetes Mellitus (T2DM) is generally based on five main pillars:
education, meal planning, physical activity, pharmacological therapy, and blood glucose
monitoring. Education aims to increase diabetes sufferers' understanding of the importance
of lifestyle management and appropriate treatment. Meal planning emphasizes healthy
eating, balancing carbohydrates, protein, fat, and fiber, to control blood sugar levels. Physical
activity, such as regular exercise, can improve insulin sensitivity and help control weight.
Pharmacological therapy, such as the use of antidiabetic medications or insulin, is necessary
for patients whose blood glucose levels are difficult to control through diet and exercise alone.
Finally, regular blood glucose monitoring is crucial to determine the effectiveness of therapy
and prevent complications.

In the context of meal planning, stevia is a natural sweetener alternative that can
support the management of type 2 diabetes by reducing sugar consumption without
sacrificing the sweetness of foods and beverages. Unlike regular sugar, which can quickly
raise blood glucose levels, stevia has zero calories and a zero glycemic index, so it does not
cause blood sugar fluctuations. Furthermore, research shows that stevia can improve insulin
sensitivity and have cardioprotective effects, which are beneficial for people with diabetes at
risk of heart complications. Therefore, using stevia as part of a dietary strategy within the
meal planning pillar can help people with type 2 diabetes maintain stable blood glucose levels
without sacrificing the enjoyment of everyday foods.

Stevia (Stevia rebaudiana) is a plant containing steviol glycosides, which have natural,
calorie-free sweetening properties. Several studies have shown that stevia has
antihyperglycemic effects, especially in patients with type 2 diabetes. The stevioside and
rebaudioside A compounds in stevia are known to increase insulin secretion and improve
insulin sensitivity. This study aims to explore the effect of consuming a liquid extract of stevia
on reducing blood sugar levels in patients with type 2 diabetes.
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With a mechanism of action that includes increasing insulin secretion, improving insulin
sensitivity, inhibiting glucose production by the liver, and benefits for cardiovascular health
and lipid metabolism, stevia is a better choice than regular sugar or other artificial sweeteners.
However, the use of stevia still needs to be adjusted to individual needs and consulted with
a health professional to optimize its benefits without causing unwanted side effects (Care &
Suppl, 2025). Several studies have shown that Stevia has an antihyperglycemic effect,
especially for T2DM patients. This effect is produced through the ability of Steviol Glycosides,
especially the components stevioside and rebaudioside A, to lower blood glucose levels while
improving insulin function (Nurrahman et al., 2025).

METHOD
This study used a quasi-experimental design with a two-group pre-post design. The study
population was patients with Type 2 Diabetes Mellitus (T2DM) visiting General Clinic X. A
total of 76 respondents were selected using purposive sampling and divided into two groups:
an intervention group (38 respondents) and a control group (38 respondents).

The intervention group was given a treatment consisting of consuming 2 drops of liquid
Stevia extract mixed with 200 ml of mineral water, consumed once daily for 2 days.
Meanwhile, the control group was not given any treatment but continued with their normal
activities and diet.

Prior to the intervention, all respondents underwent a fasting blood sugar measurement
using a glucometer as pre-test data. After the intervention, a repeat measurement was
performed to obtain post-test data. All measurement procedures were performed by trained
healthcare professionals to minimize measurement bias.

The instruments used in the study included a glucometer to measure blood glucose
levels, an informed consent form for respondents, and an observation sheet for recording
research data.

Data were analyzed using a paired t-test to determine changes in blood sugar levels
before and after treatment in each group, and an independent t-test to determine the
difference in average changes in blood sugar levels between the intervention and control
groups. All data were processed using the Statistical Package for the Social Sciences (SPSS).

RESULTS AND DISCCUSION
Results

Table 1. Frequency Distribution Data Of Respondents' Age Characteristics
Age  Control Group (N=38) % Intervention Group (N=38) %

(Years)

<60 18 47,4% 19 50,0%
> 65 20 52,6% 19 50,0%
Total 38 100 % 38 100 %

Based on Table 1, the results of the study on the distribution of characteristics by age
group, in the control group, 47.4% of subjects were aged < 60 years, while 52.6% were aged
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> 65 years. In the intervention group, 50% of subjects were aged < 60 years, and 50% were
aged > 65 years.
Table 2. Frequency Distribution Data for Respondent Gender Characteristics
Gender Control Group (N=38) % Intervention Group (N=38) %

Male 17 447 % 16 42.1%
Female 21 55,3% 22 57,9%
Total 38 100 % 38 100%

Table 2 shows that in terms of gender, the control group was 44.7% male and 55.3%
female, while in the intervention group, 42.1% male and 57.9% female.
Table 3. Frequency Distribution Data For Respondents' Obesity Characteristics

BMI Category Control Group % Intervention Group %
(N=38) (N=38)

Underweight 4 10,5% 6 15,8%

(< 18,5)

Normal (18,5 - 24,9) 4 10,5% 8 21,1%

Overweight (25- 18 47,4% 14 36,8%

29,9)

Obesity 12 31,6% 10 26,3%

(= 30)

Total 38 100 % 38 100%

Based on Table 3, statistical data shows that based on body mass index (BMI), in the
control group, 10.5% of subjects had a BMI of less than 18.5 (underweight), 10.5% had a
normal BMI (18.5 - 24.9), 47.4% were overweight (25 - 29.9), and 31.6% were obese (= 30).
Therefore, in the intervention group, 15.8% had a BMI of less than 18.5, 21.1% 6767had a
normal BMI, 36.8% were overweight, and 26.3% were obese.

Table 4. Frequency Distribution of Random Blood Sugar Levels for the Control Group
Category Pre-test %  Post-test %
Not Decreasing 29 76.3 35 92.1
Decreasing 9 23.7 3 7.9
Total 38 100 38 100

Based on the data analysis results in Table 4 above, during the pretest of the control
group, 29 participants (76.3%) did not experience a decrease, while 9 participants (23.7%)
did. After the posttest, the number of participants who did not experience a decrease
increased to 35 (92.1%), while those who experienced a decrease decreased to 3 (7.9%).

Table 5. Frequency Distribution of Random Blood Sugar Levels for the Intervention Group
Category Pre-test %  Post-test %
Not Decreasing 20 52.6 8 21.1
Decreasing 18 47.4 30 78.9
Total 38 100 38 100

Based on Table 5 in the data analysis results, during the pretest phase of the

intervention group, 20 participants (52.6%) did not experience a decline, while 18 participants
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(47.4%) did. However, after the posttest, a significant change occurred, with the number of
participants who did not experience a decline decreasing to 8 (21.1%), while the number of
participants who experienced a decline increased to 30 (78.9%).

Table 6. Paired Samples Test Results for the Intervention and Control Groups (Pre-test and

Post-test)
Criteria Mean Std. Std. 95% Cl  95% ClI t df  Sig. (2-
Deviation  Error (Lower)  (Upper) tailed)
Mean
Intervension - 0.471 0.076 -0.471 -0.161 - 37 0.000
(Pre - Post) 0.316 4,132
Control 0.158 0.370 0.060 0.036 0.279 2.634 37 0.012

(Pre - Post)

Table 6 shows a significant difference between the pre-test and post-test scores in the
intervention and control groups. In the intervention group, there was a decrease in the
average score of 0.316, with a standard deviation of 0.471 and a standard error of the mean
of 0.076. The 95% confidence interval for the difference in scores ranged from -0.471 to -
0.161, with a t-value of -4.132 and 37 degrees of freedom (df). A significance value of 0.000
(<0.05) indicates that the difference before and after the intervention was statistically
significant, indicating the effect of stevia administration in the intervention group.

Meanwhile, in the control group, there was an increase in the average score of 0.158,
with a standard deviation of 0.370 and a standard error of the mean of 0.060. The 95%
confidence interval for the difference in scores ranges from 0.036 to 0.279, with a t-value of
2.634 and df = 37. A significance value of 0.012 (<0.05) indicates that the change in scores
in the control group was also significant, although the magnitude of the change was not as
large as in the intervention group. Therefore, it can be concluded that the intervention had a
greater effect on reducing blood sugar levels compared to the control group.

Discussion

Table 1. Age group shows that the control group had 47.4% of subjects aged < 60
years and 52.6% aged > 65 years, while in the intervention group, the distribution was more
balanced with 50% of each. In research related to age factors, age distribution is often an
important variable that can influence response to treatment. Aging theory states that older
adults (>65 years) have different physiological characteristics than younger adults (<60
years), such as decreased metabolism, a weaker immune system, and a higher likelihood of
comorbidities (Cohen, 2020).

The results of this study can be compared with several previous studies. A study (Smith
et al. 2021) on the effects of physical therapy on older adults found that the relatively
balanced age distribution between the intervention and control groups yielded more valid
conclusions, as age was not a significant confounding factor. This study found that those
aged >65 years did respond more slowly to the intervention than younger adults, but overall
still showed significant improvement.
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On the other hand, research by (Lee et al. 2019) found that older age groups (>65 years)
were more prevalent in the intervention group than in the control group. This caused the
intervention results to appear less effective, not because the intervention was ineffective, but
because the higher age characteristics in this group led to a slower physiological response.
This study demonstrates the importance of a more balanced age distribution to avoid bias in
assessing intervention effectiveness.

The results of this study indicate that a more balanced age distribution in the
intervention group compared to the control group is an advantage in this study design. With
a nearly even distribution, the analysis of intervention effectiveness can be more accurate
because age is not a dominant confounder. However, when interpreting the results, it is
important to note that the age group >65 years may still have a different response to the
intervention than the group <60 years. Therefore, further analysis based on more specific age
subgroups can provide deeper insights into how this intervention works in different
populations.

Researcher's Opinion Overall, the results of this study align with several previous
studies showing that a more balanced age distribution in the intervention and control groups
supports the accuracy of the findings. However, these results also serve as a reminder that
even when age distribution is balanced, the physiological factors of older age groups should
still be considered when analyzing intervention effectiveness.

Table 2 shows that the gender distribution in the control group shows that males
comprised 44.7% and females 55.3%, while in the intervention group, males comprised
42.1% and females 57.9%. This difference in distribution indicates that females outnumbered
males in both groups, although the proportion difference was not significant.

In the context of research involving gender factors, the theory of gender differences in
response to interventions suggests that males and females may exhibit physiological and
psychological differences in their responses to certain treatments. According to the Gender
in Health Theory (Bird & Rieker, 2008), females tend to be more concerned about their health
than males, which may have implications for participation rates and the effectiveness of
interventions. Furthermore, several studies have shown that females are more receptive to
health behavior changes due to different social and psychological factors than males.

Compared with previous research, these findings align with those of (Johnson et al.
2020), which showed that in studies on the effectiveness of health intervention programs,
the number of female participants is often higher than that of male participants. This is due
to women's tendency to be more open to interventions and more active in participating in
health programs, including preventive and rehabilitative ones. In that study, despite
differences in the number of participants by gender, the effectiveness of the intervention
remained significant across both gender groups.

However, these results are inconsistent with the findings of a study by (Lee et al. 2018),
which found that in studies of physical-based interventions, males outnumber females. This
study showed that males tended to be more interested in intervention programs that required
physical activity than females. This difference may be due to the type of intervention provided
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in the study, where individual preferences and perceptions of the program offered can
influence participation rates based on gender.

Based on these findings, the researchers suggest that the higher proportion of females
in the control and intervention groups may reflect a trend of greater female participation in
similar studies. However, because the percentage difference between men and women was
not significant, its impact on the study results may not be significant. To ensure that gender
factors did not significantly influence the intervention results, further analyses comparing
responses to the intervention by gender can be conducted. Overall, the gender distribution in
this study was within reasonable limits and did not indicate any significant bias that could
affect the validity of the study findings.

Table 3 shows the distribution of body mass index (BMI) showing variations between
the control and intervention groups. In the control group, 10.5% of subjects had a BMI less
than 18.5 (underweight), 10.5% had a normal BMI (18.5-24.9), 47.4% were overweight (25-
29.9), and 31.6% were obese (=30). Meanwhile, in the intervention group, 15.8% had a BMI
less than 18.5, 21.1% had a normal BMI, 36.8% were overweight, and 26.3% were obese.
This difference in distribution indicates that the intervention group had a higher proportion of
subjects with a normal BMI than the control group, while the control group had a higher
percentage of overweight and obesity.

In the context of theoretical studies, body mass index is an important indicator in health
research, particularly related to the risk of metabolic disease and the effectiveness of
interventions. According to the energy balance theory (Hall et al., 2012), a person's weight is
influenced by the balance between calorie intake and energy expenditure. Individuals with a
higher BMI tend to be at greater risk of various chronic diseases, such as type 2 diabetes,
hypertension, and cardiovascular disease (WHO, 2020). Differences in BMI distribution
between control and intervention groups can provide an early indication of how subjects'
baseline characteristics may influence the effectiveness of an intervention.

These results align with findings from a study by Smith et al. (2021), which examined
the effects of a nutrition and physical activity intervention program on BMI change. The study
showed that intervention groups with a more diverse baseline BMI distribution, including a
higher proportion of individuals with normal BMI, tended to be more responsive to the
intervention. This is because individuals with a lower BMI often adapt more easily to a healthy
lifestyle than individuals with obesity, who may have metabolic or lifestyle factors that are
more difficult to change.

These results are inconsistent with research by Lee et al. (2019), which found that
intervention groups with a higher proportion of obese individuals actually showed more
significant weight loss after the intervention than groups with lower BMls. In that study,
individuals with obesity had more room for improvement than those with normal or
overweight BMIs, making the changes more pronounced. This study suggests that
intervention success depends not only on the initial BMI distribution, but also on the type of
intervention provided and other individual factors, such as motivation and adherence to the
program.
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Based on these results, the researchers suggest that a more varied BMI distribution in
the intervention group, with a higher proportion of subjects with normal BMIs, may support
the effectiveness of the intervention. However, it should be noted that while initial distribution
can influence outcomes, intervention effectiveness also depends on other factors, such as
diet, physical activity, and subject adherence to the program.

Therefore, further analysis that considers post-intervention BMI changes may provide
a clearer picture of the intervention's impact. Overall, the BMI distribution in this study
remained within reasonable limits, and the results align with the theory that individuals with
lower BMIs may adapt more easily to interventions than those with obesity.

Table 4 shows that in the pre-test control group, 29 participants (76.3%) did not
experience weight loss, while 9 participants (23.7%) did. After the post-test, the number of
participants who did not experience weight loss increased to 35 (92.1%), while those who
did experience weight loss decreased to 3 (7.9%). This change indicates that there was a
trend toward an increase in the number of participants who did not experience weight loss in
the control group, which could indicate that without the intervention, the participants'
condition remained stable or even tended to improve naturally.

In the context of behavioral change and health theory, this phenomenon can be
explained through the concept of natural recovery (DiClemente & Prochaska, 1998). Some
individuals may experience improvement without specific intervention due to external factors
such as better lifestyle habits, a supportive environment, or the psychological effects of simply
participating in the study (the Hawthorne effect). Furthermore, the theory of homeostasis
(Cannon, 1932) states that the human body has natural regulatory mechanisms that strive to
maintain balance, so some individuals may naturally maintain their condition or experience
mild improvement without external intervention. However, an increase in the number of
participants who did not experience decline in the control group may also indicate that they
did not experience significant benefits in the aspect being studied. In intervention studies, the
control group is often used as a comparison to measure the effectiveness of a program. If
changes occur in this group without intervention, then factors other than the intervention
should be considered in the overall analysis.

Consistent research: Research by Smith et al. (2020) on the effectiveness of cognitive
therapy on cognitive function in the elderly found that the control group experienced a slight
increase in cognitive scores on the posttest even though they did not receive the intervention.
This is due to the test-retest effect, where participants who had taken a pretest tended to
perform better on the posttest due to their familiarity with the test. This study suggests that
external factors such as testing experience or natural improvement can influence results in
the control group.

Contrary to the aforementioned research, a study by Lee et al. (2019) found that in their
control group, participants' condition actually worsened in the posttest due to not receiving
intervention. This study focused on post-stroke physical rehabilitation, where the control
group experienced a decline in motor function after several weeks due to not receiving
therapy. This research suggests that in some cases, the absence of intervention actually leads
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to deterioration, especially if the subjects' condition requires active measures to maintain or
improve their health.

The researchers' opinion: The results of this study indicate that in the control group,
there was a tendency for stability or slight improvement in condition without intervention.
This phenomenon can be explained by several factors, such as the learning effect from the
pretest, natural recovery, or the body's adaptive mechanisms to certain conditions. However,
it should be noted that despite the increase in the number of participants who did not
experience decline, this group still did not receive the maximum benefit compared to the
intervention group, which should have shown more significant changes. Therefore, further
analysis is needed to ensure that the results in the intervention group are truly due to the
intervention's effects and not simply the natural changes also observed in the control group.
In Table 5, during the pre-test of the intervention group, 20 participants (52.6%) did not
experience a decline, while 18 participants (47.4%) did. After the post-test, significant
changes occurred, with the number of participants who did not experience a decline
decreasing to 8 (21.1%), while the number of participants who experienced a decline
increased to 30 (78.9%). These changes indicate that the intervention had a significant impact
on the participants' condition, although the direction of the change indicates an increase in
the number of participants experiencing a decline after the intervention.

In the context of theoretical studies, these results can be explained through several
concepts. According to Selye's (1936) General Adaptation Syndrome (GAS) theory, the
human body responds to a stressor in three stages: alarm, resistance, and exhaustion. In the
initial stages of the intervention, participants may experience a stress reaction that causes
changes in their condition before eventually adapting. Furthermore, the lag effect theory
(Bailey, 2018) states that in short-term interventions, the benefits may not be immediately
apparent, so some participants may experience temporary, seemingly negative effects before
reaching a new plateau. If the intervention requires behavioral or physiological changes,
participants may experience initial impacts before their bodies can optimally adjust.

The results of this study align with a study by Johnson et al. (2020) that examined the
effects of an intensive exercise program on older adults. The study found that at the beginning
of the intervention, many participants experienced increased fatigue and a slight decline in
performance before showing significant improvement after several weeks. This finding
suggests that in some cases, the short-term effects of an intervention can be negative before
the benefits are truly apparent in the long term. However, this study contradicts the findings
of Lee et al. (2019), which showed that cognitive interventions in older adults had an
immediate positive impact on post-test performance without a prior decline phase. This
difference suggests that the type of intervention provided may influence participants' initial
response to the program.

The researchers argue that the increased number of participants experiencing decline
after the intervention may represent an initial effect before the intervention's benefits are fully
apparent. This phenomenon can be explained by the adaptation theory and latency effect,
where the benefits of the intervention only become apparent after the participants' bodies or
behavioral patterns have adjusted. Therefore, further evaluation over a longer period is
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needed to determine whether participants' condition improves after this adjustment phase.
Furthermore, factors such as participants' level of adherence to the intervention or other
external variables also need further analysis to understand the impact of the intervention. The
effectiveness of the implemented program is further explored.

Table 6 shows the results of the Paired Samples Test (PST) showing a significant
difference between the pre-test and post-test in the intervention and control groups. The
intervention group experienced a decrease in average scores of 0.316, with a standard
deviation of 0.471 and a standard error of the mean of 0.076. The 95% confidence interval
for the difference in scores ranged from -0.471 to -0.161, with a t-value of -4.132 and 37
degrees of freedom (df). A significance value of 0.000 (<0.05) indicates that the difference
before and after the intervention was statistically significant, indicating an effect of stevia
administration in the intervention group.

In contrast, the control group showed an increase in average scores of 0.158, with a
standard deviation of 0.370 and a standard error of the mean of 0.060. The 95% confidence
interval for the difference in scores ranged from 0.036 to 0.279, with a t-value of 2.634 and
df = 37. A significance value of 0.012 (<0.05) indicates that the change in scores in the control
group was also significant, although the magnitude of the change was not as large as in the
intervention group. Thus, it can be concluded that the intervention had a greater effect on
reducing blood sugar levels compared to the control group.

The results of this study indicate that consumption of Stevia liquid extract (Steviol
Glycosides) has a significant effect on lowering blood sugar levels in patients with Type 2
Diabetes Mellitus. This indicates Stevia's effectiveness in reducing blood sugar levels. The
theory that Steviol Glycosides can increase insulin secretion and reduce insulin resistance,
thereby helping control blood sugar levels in diabetic patients (Geuns, 2023).

Stevia, as a natural low-calorie sweetener, has shown potential in helping lower blood
sugar levels in people with type 2 diabetes mellitus. One proposed mechanism is its ability to
stimulate pancreatic beta cells to produce insulin, a hormone that plays a key role in regulating
glucose uptake by the body's cells. In addition, active compounds in stevia, such as stevioside
and rebaudioside A, are thought to increase insulin sensitivity, making the body's cells more
responsive to insulin and more efficient in absorbing glucose from the bloodstream (Jeppesen
et al., 2000). This effect can help reduce hyperglycemia, or high blood sugar levels, which is
a hallmark of type 2 diabetes mellitus.

This is consistent with research by Muthia Eka (2022), which showed that administering
Stevia leaves reduced blood glucose levels in type 2 diabetes mellitus patients in Penyasawan
Village. Another study reported that Stevia extract can reduce blood glucose levels by up to
57% in alloxan-induced mice (Oktaviani & Sandra, 2022). Furthermore, research shows that
liquid Stevia extract has an effect on reducing blood glucose levels in type 2 diabetes mellitus
patients (Farhani, 2023).

These results are in line with the theory that stevia has a hypoglycemic effect by
increasing insulin sensitivity and inhibiting glucose absorption in the intestine (Kusuma,
2022). According to previous research, stevia contains steviosides, which can lower blood
glucose levels by increasing insulin response and suppressing glucagon levels (Rahman et al.,
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2021). Furthermore, stevia does not affect blood sugar levels and is safe for people with
diabetes (Setiawan & Putri, 2023).

Several previous studies support these findings. A study examining the effect of stevia
leaf extract on blood sugar levels in people with diabetes mellitus found that administering
stevia leaf extract significantly reduced blood glucose levels (Sari et al., 2020). Furthermore,
research on stevia leaf tea consumption showed a similar effect, with blood sugar levels
decreasing in people with diabetes mellitus after regular consumption (Wijaya, 2021).
Another study conducted in Penyasawan Village also found similar results, indicating that
administering stevia leaves reduced blood glucose levels in people with type 2 diabetes
mellitus (Lestari et al., 2022).

Based on these results, the researchers concluded that the intervention using stevia is
effective in lowering random blood sugar levels. This is consistent with theory and several
previous studies. which demonstrated the hypoglycemic effect of stevia (Rahman et al.,
2021). Therefore, inconsistent studies suggest that stevia's effectiveness may be influenced
by various factors (Hakim et al., 2021). Therefore, further research is needed to understand
the factors that influence stevia's effectiveness in lowering blood sugar levels (Setiawan &
Putri, 2023).

There are also inconsistent studies showing different results. A study in Uruguay
showed no significant changes in blood pressure, blood glucose levels, and HbA1lc in subjects
with type 1 and 2 diabetes after consuming Stevia (Barriocanal et al., 2024). As researchers,
we believe that the absorption of Stevia extract in the body is rapid, beginning in the small
intestine and colon through osmosis and diffusion mechanisms. The active compounds in
Stevia, such as steviol glycosides, can begin to enter the bloodstream within 5-30 minutes
after consumption, with full absorption occurring within 1-2 hours, depending on factors such
as dose, individual metabolic rate, and type of food consumed. consumed.

External factors such as dehydration can accelerate absorption, while high-fiber foods
or consuming large amounts of Stevia can slow the process. Once absorbed, Stevia's active
compounds circulate throughout the body via the bloodstream, where they can stimulate
pancreatic beta cells to increase insulin secretion, improve insulin sensitivity, and inhibit
glucose absorption in the intestine. These mechanisms collectively help lower blood sugar
levels, making Stevia a potential alternative to help manage type 2 diabetes mellitus.

These findings support Stevia's potential as a complementary therapy in diabetes
management. However, although the statistical results indicate significant effectiveness,
further analysis is needed to explore other factors that may contribute to changes in blood
sugar levels, such as diet, physical activity, and patient compliance with Stevia consumption.

CONCLUSION
Consumption of liquid stevia extract (steviol glycosides) significantly lowers blood sugar
levels in patients with type 2 diabetes mellitus. Stevia can be considered a complementary
therapy in diabetes management, especially for patients seeking a natural, calorie-free
sweetener alternative. Consuming liquid stevia extract (steviol glycosides) has been shown
to lower blood sugar levels in patients with type 2 diabetes mellitus.
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