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Abstract

Type 2 diabetes mellitus is a growing health problem in Indonesia and is closely linked to dietary patterns and individuals’
ability to understand nutritional information. This study aims to analyze the relationship between nutritional literacy and
the consumption of high-glycemic index (GI) foods with fasting blood glucose levels in patients with type 2 diabetes mel-
litus. This study employed an analytical observational design with a cross-sectional approach. The study sample consisted
of 46 respondents selected using purposive sampling in the service area of the Telukjambe Community Health Center. Data
were collected via the Nutrition Literacy Scale for Diabetic Patients questionnaire, the Food Frequency Questionnaire (FFQ),
and fasting blood glucose measurements. Data analysis was performed using the chi-square test. The results showed a sig-
nificant association between nutrition literacy and fasting blood glucose levels (p=0.007), as well as an association between
the consumption pattern of high-glycemic index foods and fasting blood glucose levels (p=0.005). Respondents with low
nutrition literacy and a higher frequency of consuming high-GI foods tended to have higher fasting blood glucose levels. The
conclusion of this study indicates that nutritional literacy and dietary patterns play a crucial role in controlling blood glucose
levels in patients with type 2 diabetes mellitus. Therefore, improving nutritional literacy and adopting a low-glycemic-index

diet are necessary measures for diabetes management.
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Introduction

Diabetes mellitus (DM) is one of the major health
issues in Indonesia, with its prevalence continuing to
rise each year. DM is often referred to as a “silent killer”
because it often goes unnoticed and is only detected
after complications have developed. According to In-
ternational Diabetes Federation, (2025) [1], Indonesia
ranks fifth in the world in terms of the number of peo-
ple with diabetes. The 2023 Indonesian Health Survey
shows that the prevalence of diabetes in Indonesia
reached 11.7% among people aged 15 and older, with
type 2 diabetes accounting for the highest proportion at
50.2% [2]. In West Java Province, the prevalence of dia-
betes is 2.2% [2]. According to data from the Karawang

District Health Office for 2025, the prevalence of diabe-
tes in Karawang District stands at 2.2%. This high rate
underscores the critical importance of diabetes man-
agement, particularly through monitoring blood sugar
levels as the primary indicator of disease management.

Elevated blood glucose levels are influenced by a
combination of interacting clinical, behavioral, and so-
cial factors. Age, duration of diabetes, and the presence
of comorbidities such as hypertension and dyslipidem-
ia have been shown to be associated with poorer gly-
cemic control due to progressive beta-cell damage and
increased insulin resistance [3]. In addition, patients
with diabetes require pharmacological therapy in the
form of oral antidiabetic medications, such as met-
formin, sulfonylureas, SGLT2 inhibitors, and GLP-1
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agonists, as well as insulin, tailored to each patient’s
clinical condition, comorbidities, and HbAlc target [4].
However, the success of pharmacological therapy is
heavily influenced by patient adherence; poor medica-
tion adherence has been shown to be a strong predictor
of poor glycemic control and elevated blood sugar levels
[5]. Therefore, non-pharmacological therapy also plays
an important role as a supportive strategy in helping to
control blood sugar levels in people with diabetes.

One of the key components of non-pharmacolog-
ical therapy is dietary management, which is influ-
enced by an individual’s ability to understand nutri-
tional information [6]. Nutrition literacy is one of the
factors that influence patients’ attitudes and dietary
behaviors in their daily meal planning. Nutrition lit-
eracy refers to an individual’s ability to obtain, man-
age, and understand various nutrition-related infor-
mation [7]. Individual decisions regarding nutrition
play a major role in determining dietary patterns and
physical activity levels; this is related to the nutrition-
al information that is accessed [8]. Conversely, a lack
of nutritional knowledge often leads patients to make
poor food choices, fail to understand the importance of
monitoring their blood sugar, and fail to follow dietary
recommendations or adopt a healthy lifestyle [9].

A study by Adhania at Arifin Achmad General
Hospital in Pekanbaru (2024) showed a significant
correlation between health literacy and adherence to
self-monitoring of blood glucose among patients with
type 2 diabetes, with those who had high health liter-
acy being 17 times more likely to monitor their blood
glucose effectively [10]. Adequate nutritional knowl-
edge has been shown to improve dietary adherence and
patients’ ability to manage their blood sugar levels on
a daily basis [11]. In addition to knowledge, the types of
food consumed particularly based on the glycemic in-
dex (GI) also affect blood sugar stability.

Consuming foods with a high glycemic index, such
as white rice, white bread, and processed foods, causes
a sharp rise in blood glucose levels and puts a greater
strain on insulin, thereby accelerating the develop-
ment of insulin resistance and worsening blood sugar
control in people with type 2 diabetes [12]. Consuming
foods with a high glycemic index and glycemic load is
a major risk factor for hyperglycemia and impaired
blood sugar control in type 2 diabetes [13]. Consisten-
cy in maintaining a low-glycemic diet has a significant
impact on blood sugar stability and the prevention of
diabetes complications [14].

The research site, the Telukjambe Community
Health Center located in East Telukjambe Subdistrict,
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was selected because it had the highest prevalence of
diabetes in Karawang Regency 3.9% in 2025. This fig-
ure is higher than the overall prevalence of diabetes in
Karawang Regency, which stands at 2.2%. Therefore,
the Telukjambe Community Health Center is repre-
sentative of conditions at the regency level. Addition-
ally, the Telukjambe Community Health Center is situ-
ated in a heterogeneous area with a diverse population.
Based on this background, the researchers were inter-
ested in analyzing the relationship between nutrition
literacy and high-GI dietary patterns with blood glu-
cose levels among patients with type 2 diabetes at the
Telukjambe Community Health Center..

Material and methods

Study design and patients

This study was an analytic observational study
with a cross-sectional design using a quantitative ap-
proach. The study aimed to analyze the relationship be-
tween nutrition literacy, consumption patterns of high
glycemic index foods, and fasting blood glucose levels
among patients with type 2 diabetes mellitus (T2DM).

The population consisted of 2,576 patients with
T2DM in the working area of Telukjambe Public Health
Center. A total of 46 respondents were selected using
a purposive sampling technique. The sample size was
determined using the Isaac and Michael formula (min-
imum sample size = 41 respondents), with an additional
10% added to anticipate dropouts. This study was ap-
proved by the Health Research Ethics Committee of
the Faculty of Medicine, Universitas Muhammadiyah
Surakarta (No. 6196/B.1/KEPK-FKUMS/I11/2026).

Laboratory and data collection

Data were collected using medical records, glucom-
eter measurements, sociodemographic questionnaires,
the Nutrition Literacy Scale in Diabetic Patients, and a
Food Frequency Questionnaire (FFQ) based on the list
of high glycemic index foods issued by the Indonesian
Ministry of Health (2019).

Fasting blood glucose levels were obtained through
glucometer measurements and medical records. So-
ciodemographic characteristics were collected using
structured questionnaires. Nutrition literacy was as-
sessed using the Nutrition Literacy Scale in Diabetic
Patients, while dietary intake patterns were evaluated
using the FFQ focusing on the consumption frequency
of high glycemic index foods.
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Statistical analysis

Data were analyzed using IBM SPSS Statistics
version 25.0. Univariate analysis was conducted to
describe respondent characteristics, while bivariate
analysis was performed to determine the relationship
between variables. The chi-square test was used to ana-
lyze the association between nutrition literacy, con-
sumption patterns of high glycemic index foods, and
fasting blood glucose levels. Statistical significance was
determined at p<0.05.

Results

The results of the study show that the majority
of respondents were in the >45 age group, accounting
for 58.7%, while respondents under 45 years of age ac-
counted for 41.3%. These findings indicate that the ma-
jority of type 2 diabetes patients in this study were in
the pre-elderly age group, which, from an epidemiolog-
ical perspective, is a high-risk group for glucose metab-
olism disorders. The age range of respondents in this
study was 35-55 years. Additionally, based on gender,
the majority of respondents were female, accounting
for 80.4%, while males accounted for only 19.6%. This
distribution indicates that women predominate as pa-
tients with type 2 diabetes in this study.

Respondent characteristics based on education-
al level show that the majority of respondents had
completed primary education (elementary school),
accounting for 56.5%. These results indicate that the
majority of type 2 diabetes patients in this study come
from groups with relatively low educational levels. Ed-
ucational level can influence an individual’s ability to
understand health information, including informa-
tion related to diabetes management and the adoption
of appropriate dietary patterns.
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Furthermore, based on employment status, it was
found that the majority of respondents were unem-
ployed, accounting for 84.8%. This finding indicates
that the majority of type 2 diabetes patients in this
study belong to the group without active employment.
This condition warrants attention because employ-
ment status is closely linked to physical activity levels,
lifestyle, and socioeconomic conditions that can influ-
ence blood sugar control.

Based on treatment history, the majority of re-
spondents were found to be taking diabetes medica-
tion, accounting for 60.9%. These results indicate that
the majority of patients have undergone pharmacolog-
ical therapy, although there remains a proportion of
respondents who have not yet started or do not regu-
larly take their medication. This situation suggests the
potential for suboptimal blood sugar control among
patients with type 2 diabetes mellitus.

Meanwhile, based on family history, the majority
of respondents had no family history of diabetes, ac-
counting for 80.4%, while only 19.6% had a family his-
tory. These findings suggest that the incidence of type
2 diabetes among respondents is likely influenced more
by non-genetic factors, particularly lifestyle, diet, and
physical activity. In terms of the duration of diabetes,
the majority of respondents had a disease duration of
<5years (76.1%), while 23.9% had a duration of >5 years.
These results indicate that the majority of respondents
areintheearly tointermediate stages of type 2 diabetes.

Based on the results of fasting blood glucose tests,
the majority of respondents had fasting blood glucose
levels in the high category (60.9%), while 39.1% had
normal fasting blood glucose levels. These results indi-
cate that the majority of type 2 diabetes patients in this
study have not yet achieved optimal glycemic control
(Table1).

Bivariate analysis in this study was conducted us-
ing the chi-square test to determine whether there was

Table 1: Frequency distribution of respondent characteristics.

Respondent characteristics n %

Age
<45 years old 19 41.3
>45 years old 27 58.7

Gender
Female 37 80.4
Male 9 19.6
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Table 1: Continued.
Respondent characteristics
Level of education

Elementary school
Junior high school
Senior high school/vocational high school
Employment status
Employed
Unemployed
Medication use
Yes
No
Family history of diabetes
Yes
No
Duration of diabetes
>5 years
<5years
Fasting blood sugar
Normal
High
Total

a significant association between the independent and
dependent variables. The results in Table 2 show that
there is a significant association between nutrition lit-
eracy and fasting blood glucose (FBG) levels in patients
with type 2 diabetes mellitus. Based on the statistical
test results, a p-value of 0.007 (p<0.05) was obtained,
indicating that the relationship is statistically signifi-
cant. This finding suggests that higher nutritional lit-
eracy isassociated with better fasting glycemic control,
whereas low nutritional literacy is linked to a higher
risk of hyperglycemia.

In this study, nutritional literacy was analyzed
through five main factors: the ability to read nutritional
information, categorize foods, calculate food portions,
understand the impact of food on health, and prepare
meals. These five factors simultaneously influence re-
spondents’ dietary behaviors, which ultimately affect
the control of fasting blood glucose levels (Table 2).
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n %
26 56.5
12 26.1
8 17.4
7 15.2
39 84.8
28 60.9
18 39.1
9 19.6
37 80.4
11 23.9
35 76.1
18 39.1
28 60.9
46 100.0

In addition, the study results also indicate a po-
tential association between the consumption of foods
with a high glycemic index and fasting blood glucose
levels. Based on the analysis in Table 3, respondents
who frequently consumed foods with a high glycemic
index were more likely to fall into the high FPG catego-
ry (47.9%) compared to the normal FPG category (6.5%).
Conversely, respondents who rarely consumed foods
with a high glycemic index were more likely to be in the
normal FPG category (32.6%) compared to the high FPG
category (13.0%).

This difference in proportions indicates that the
frequency of consuming foods with a high glycemic in-
dex influences an increase in fasting blood glucose lev-
els. The more frequently respondents consume foods
with a high glycemic index, the greater the tendency
foranincreasein fasting blood sugar levels. Conversely,
limiting the consumption of foods with a high glycemic
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Table 2: Analysis of the relationship between nutrition literacy and fasting blood sugar.

Fasting blood sugar
Variable Normal
n % n
Nutrition literacy
Good 14 30.4 9
Poor 4 8.7 19
Total 18 39.1 28

Total
High p-value
% n %
19.6 23 50.0
0.007
41.3 23 50.0
60.9 46 100.0

Note: *— The chi-square correlation is significant at the 0.05 level of significance.

index tends to be associated with better glycemic con-
trol in patients with type 2 diabetes mellitus (Table 3).

Discussion

Age

The results of the study indicate that the majority
of respondents were in the >45 age group, accounting
for 58.7%, while those under 45 years of age accounted
for 41.3%. These findings are consistent with Arfania,
(2021) study, which showed that the majority of people
with diabetes are in the 41-60 age range [15]. Addition-
ally, data from the Karawang Regency Health Office
(2024) also indicate a high prevalence of diabetes in the
40-59 age group, thereby reinforcing the finding that
risk increases in this age group.

The aging process is associated with pancreatic
beta cell dysfunction through mechanisms of oxidative
stress, chronic inflammation, and reduced glucose re-
sponsiveness, leading to diminished insulin secretion
capacity. Age is associated with first-phase insulin se-
cretion, indicating that as age increases, the pancreas’s

initial response to rising blood glucose levels tends to
decline [16]. This condition can be further exacerbat-
ed by insulin resistance, which is common in older
adults [17].

Gender

Based on the data presented in Table 1, it is evident
that the majority of respondents were female, account-
ing for 80.4%, while males accounted for only 19.6%.
Physiologically, women have a higher risk of develop-
ing type 2 diabetes, particularly after entering meno-
pause. Generally, natural menopause occurs in women
between the ages of 45 and 55 [18]. Decreased estrogen
levels are associated with increased insulin resistance
and fat redistribution to the visceral area, which con-
tributes to elevated blood glucose levels [19]. This con-
dition indicates that hormonal changes in women are
a key factor in the increased risk of impaired glucose
metabolism.

In men, the hormone testosterone plays a role in
maintaining muscle massand insulin sensitivity, there-
by supporting glucose utilization by body tissues [20].
However, a decrease in testosterone levels contributes

Table 3: Analysis of the relationship between high-glycemic-index food consumption patterns and fasting blood

glucose levels.

Fasting blood sugar

Variable Normal
n % n

High glycemic index food consumption patterns

Rarely 15 32.6 6
Often g 6.5 22
Total 18 39.1 28

Total
High p-value
% n %
13.0 21 45.7
0.005
47.9 25 54.3
60.9 46 100.0

Note: * — The chi-square correlation is significant at the 0.05 level of significance.
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to an increase in visceral fat, which triggers the release
of pro-inflammatory cytokines, leading to insulin re-
sistance in muscles and the liver as well as sarcopenia,
which impacts the body’s ability to absorb glucose [21].
This indicates that both women and men experience
physiological changes that can affect blood glucose reg-
ulation, albeit through different mechanisms.

Level of education

Based on the research findings, it was found that
the majority of respondents had completed primary
education (elementary school), accounting for 56.5%.
These findings are consistent with a study conducted
by Nurvitasari et al., (2025) which showed that educa-
tional level is associated with the incidence of type 2 di-
abetes, with individuals with lower educational levels
being more likely to have the condition [22]. Addition-
ally, research by Suswani et al. (2025) also indicates that
the majority of people with diabetes have a low level of
education. This situation can be linked to limitations
in understanding health information and the ability
to access education regarding disease prevention and
management, which ultimately may influence healthy
lifestyle behaviors [23].

Educational level is one factor that can influence
an individual’s ability to receive, understand, and ap-
ply health information, including in the management
of DM. This aligns with the research by Wati et al.,
(2025) which states that knowledge levels are associated
with an individual’s ability to control DM risk factors
[24]. Thus, educational level can play an indirect role
through increased knowledge in supporting disease
management.

Employment status

Based on the research findings, it was found that
the majority of respondents were unemployed, ac-
counting for 84.8%. These findings are consistent with
the study by Anshori, (2022) which showed that em-
ployment status and daily activities are associated with
the health status of individuals with type 2 diabetes,
particularly through differences in physical activity
levels and lifestyle across occupational groups [25]. In-
dividuals who are not employed tend to have lower lev-
els of physical activity, which may contribute to an in-
creased risk of insulin resistance and impaired glucose
metabolism. Other studies indicate that low physical
activity correlates with elevated blood glucose levels in
older adults with type 2 diabetes, suggesting that em-
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ployment status associated with sedentary daily activi-
ties may increase the risk of hyperglycemia [26].

Physical activity plays a crucial role in enhancing
insulin sensitivity and glucose utilization by muscle
tissue. When physical activity is low, glucose uptake
by muscles decreases, causing glucose to accumulate in
the blood in individuals with type 2 diabetes [27].

Medication use

The results of the study show that the majority of
respondents—60.9%—take medication. These find-
ings are consistent with the study by Awaliyah et al.,
(2024) which demonstrated that adherence to antidia-
betic medication is significantly associated with blood
glucose levels in patients with type 2 diabetes mellitus
[28]. Patients who adhere to their medication regimen
have better-controlled blood glucose levels compared
to those who do not, underscoring the crucial role of
pharmacotherapy in diabetes management.

Metformin suppresses hepatic gluconeogenesis
and enhances peripheral insulin sensitivity, while sul-
fonylureas stimulate insulin secretion from pancreatic
beta cells. Non-adherence disrupts these mechanisms,
leading to blood glucose fluctuations and failure to
achieve glycemic targets. A study by Renaldia et al.,
(2021) tates that non-adherence to pharmacological
therapy leads to persistent hyperglycemia and chronic
complications in type 2 diabetes [29]. Non-adherent pa-
tients exhibit unstable glucose levels, in contrast to the
adherent group, which achieves good regulation.

Family history of diahetes

Based on the research findings, it was found that the
majority of respondents had no family history of diabe-
tes, accounting for 80.4%, while only 19.6% had a family
history. Lifestyle factors are one of the key determinants
in the development of type 2 diabetes. Research by Febri-
anti et al., (2025) shows a significant association between
an unbalanced diet and low physical activity with ele-
vated blood sugar levels in patients with type 2 diabetes,
even more so than genetic factors [30]. Additionally, re-
search by Nur & Dafriani, (2018) also states that behav-
ioral factors such as unhealthy eating patterns, lack of
physical activity, and obesity are the primary drivers of
hyperglycemia in type 2 diabetes patients in Indonesia,
surpassing the influence of geneticsin determining met-
abolic conditions [31]. A sedentary lifestyle exacerbates
the accumulation of visceral fat, which disrupts insulin
signaling, thereby accelerating disease progression.

© 2026 The Authors



An unhealthy lifestyle causes an energy imbalance
that triggers the accumulation of visceral fat. Visceral
fat is metabolically active and produces pro-inflamma-
tory cytokines such as TNF-a and IL-6 that interfere
with insulin function, leading to insulin resistance
and elevated blood sugar levels [32]. A study by Rahim,
(2024) shows that unhealthy lifestyles, such as a lack of
physical activity and an unbalanced diet, are signifi-
cantly associated with the incidence of type 2 diabetes
[33]. Sedentary individuals have a higher risk of im-
paired glucose metabolism due to increased visceral fat
mass, which triggers chronic inflammation [34].

Nevertheless, while family history is a non-modi-
fiable risk factor, its impact can be minimized through
healthy lifestyle changes such as dietary adjustments,
increased physical activity, and adherence to treat-
ment [33]. Lifestyle modifications can delay or prevent
type 2 diabetes in genetically at-risk individuals by up
to 58%, according to intervention studies [34].

Duration of diabetes

Most respondents had had diabetes mellitus for
<5 years (76.1%), while 23.9% had had the condition
for >5 years. Duration of diabetes is one of the key fac-
tors associated with blood glucose control. The longer
the duration of the disease, the greater the risk of de-
creased pancreatic beta cell function and increased
insulin resistance, making glycemic control more dif-
ficult to achieve [35]. This is consistent with the study
by Nugroho et al., (2021) which showed that a diabetes
duration of >5 years is significantly associated with ele-
vated blood glucose levels [36].

Pathophysiologically, type 2 diabetes is progres-
sive. In the early stages, the body is still able to com-
pensate by increasing insulin secretion (hyperinsu-
linemia) to counteract insulin resistance. However,
over time, pancreatic beta cells become exhausted,
leading to a gradual decrease in insulin production
and an increase in blood glucose levels. This condi-
tion contributes to the development of chronic hy-
perglycemia and increases the risk of complications.
Additionally, a longer duration of the disease is also
associated with an increased risk of complications,
such as diabetic neuropathy, which is more common-
ly found in patients with a diabetes duration of more
than 5-10 years compared to those with a shorter dura-
tion [37]. However, the occurrence of hyperglycemia is
influenced not only by the duration of the disease but
also by other factors such as glycemic control and over-
all metabolic status.

© 2026 The Authors
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Fasting blood sugar

Based on the study results, it was found that the ma-
jority of respondents had fasting blood glucose levels in
the high category, at 60.9%, while 39.1% of respondents
had normal fasting blood glucose levels. Fasting blood
glucose levels are a key indicator in assessing the suc-
cess of type 2 diabetes management because they re-
flect the body’s ability to maintain glucose homeostasis
after a period of fasting, which is heavily influenced by
insulin function and hepatic glucose production [20].
Elevated fasting blood glucose levels in type 2 diabetes
result from a combination of insulin resistance and in-
creased hepatic glucose output. In patients with type 2
DM, there is impaired insulin action in peripheral tis-
sues and the liver; consequently, the liver continues to
produce and release glucose into the circulation even
when blood glucose levels are already high, contribut-
ing to elevated postprandial blood glucose levels and
fasting hyperglycemia [38].

The results of this study indicate that high fasting
blood glucose levels can be influenced by behavioral
factors, such asnon-adherence to dietary patterns, low
levels of physical activity, and irregular medication in-
take. Previous research has shown that a diet high in GI
and fat and low in fiber is significantly associated with
elev ated blood glucose levels in patients with type 2 di-
abetes [39] In addition, low physical activity can reduce
glucose utilization by skeletal muscle, thereby increas-
ing the risk of hyperglycemia, including during fasting.

Furthermore, treatment adherence, particularly
regarding the use of oral antidiabetic medications, has
been shown to have a significant association with gly-
cemic control. Patients who are non-adherent to their
medication tend to have uncontrolled blood sugar lev-
els compared to those who are adherent [40]. These
findings align with the results of this study, in which,
although the majority of respondents had had DM for
<5 years, the proportion of uncontrolled blood glucose
levels remained high. This indicates that in addition
to disease duration, other factors such as medication
adherence and lifestyle play a significant role in deter-
mining blood glucose levels.

Relationship between nutrition literacy
and fasting blood sugar

The results of the statistical test using the
Chi-square analysis yielded a p-value of 0.007, indicat-
ing that there is a statistically significant association
between nutrition literacy and HbAlc levels in people
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with diabetes. These findings are consistent with the
study by Seckiner et al., (2026) which showed that nutri-
tion literacy is associated with better metabolic control
in people with diabetes [41]. Nutrition literacy plays a
role in enhancing an individual’s ability to understand
nutrition-related information and manage their diet,
which is ultimately associated with better metabol-
ic parameters. In line with this, Ozdemir et al., (2025)
emonstrated that food literacy is associated with eating
behavior patterns and glycemic parameters in patients
with type 2 diabetes [42]. Individuals with higher liter-
acy levels tend to have healthier eating patterns, which
in that study were associated with better metabolic
outcomes. This indicates that nutritional literacy can
serve as a factor supporting glycemic control through
behavioral change mechanisms.

A study by Jafari et al., (2023) shows that health
literacy plays a role in improving the quality of life of
people with diabetes by enhancing their understand-
ing and ability to manage the disease [43]. A study by
Karkhah et al., (2025) also confirms that nutritional
knowledge is one of the key determinants in diabetes
management [44]. Individuals with limited knowl-
edge are approximately 9.3 times more likely to have
abnormal blood sugar levels compared to those with
good knowledge [45]. In this context, nutritional un-
derstanding serves as a key component in fostering eat-
ing behaviors aligned with recommendations, thereby
helping to control blood sugar levels.

Limitations in understanding and using informa-
tion on nutrition labels can lead to less healthy con-
sumption patterns of packaged foods, including the
potential for higher sugar intake. A study by Alshahra-
ni et al., (2023) of diabetic patients at primary care fa-
cilities found that the majority of patients had limited
knowledge of food labels and faced difficulties in read-
ing and interpreting the information, with only a small
proportion able to understand nutrition labels without
difficulty [46]. These comprehension barriers con-
tribute to patients’ inability to accurately identify the
content of sugar, fat, and other nutrients, which can
ultimately hinder efforts to control sugar intake and
manage blood sugar levels. In line with this, a study
by Haeriah et al., (2025) found that literacy regarding
packaged food labels is associated with food selection
skills (food skills), where individuals with low literacy
tend to have limitations in evaluating the nutritional
content of food products, thereby affecting their ability
to control blood sugar [47].

Additionally, the ability to categorize foods and
calculate portion sizes is a crucial component of nu-
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tritional literacy that supports diabetes management.
These skills enable individuals to classify foods into
major groups such as carbohydrates, proteins, fats,
vegetables, and fruits in accordance with balanced di-
etary guidelines, such as the “My Plate” concept. This
understanding helps individuals select appropriate
food types and quantities, including consideration of
the glycemic index. Consuming foods with a low gly-
cemic index is known to help maintain stable blood
glucose levels [48]. This study aligns with the research
by Aguatina et al., (2025) which showed that individu-
als with good health literacy tend to optimally follow
the 3J dietary pattern (type, quantity, and schedule),
which is significantly correlated with a reduction
in fasting blood sugar levels in patients with type 2
diabetes [49].

Understanding the impact of food on health is
a key component of nutritional literacy that plays a
role in determining individual dietary behavior. Con-
sumption of foods high in simple sugars and with a
high GI can cause a rapid increase in blood glucose lev-
els, which, if sustained over time, will lead to elevated
fasting blood sugar levels. Conversely, individuals who
understand this tend to choose foods with a low GI,
resulting in more stable blood glucose levels [50]. This
understanding is then put into practice through food
preparation skills as the final component of nutrition
literacy.

These skills are directly linked to dietary quality,
as individuals who can prepare their own meals tend
to reduce their intake of added sugars, salt, and excess
fat compared to those who consume ready-to-eat foods.
Additionally, cooking skills also support improved
self-management in people with diabetes, particular-
ly in controlling carbohydrate portions and choosing
healthier cooking methods. Research by Chen et al.,
(2022) indicates that interventions focused on improv-
ing dietary skills can enhance food management capa-
bilities in people with diabetes [51].

Relationship between high-glycemic-index
food consumption patterns and
fasting blood glucose levels

Statistical analysis using the Chi-square test re-
vealed a significant association between high-GI die-
tary patterns and blood glucose levels in patients with
type 2 diabetes mellitus (p=0.005). High-GI foods cause
a rapid rise in blood glucose levels due to the rapid di-
gestion and absorption process. High-GI foods produce
a greater glycemic response compared to low-GI foods,
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thereby directly impacting blood sugar level fluctua-
tions [52]. In patients with type 2 diabetes mellitus, this
condition becomes more complex due to insulin resist-
ance, which prevents glucose from being optimally uti-
lized by the body’s cells.

The results of this study are consistent with re-
search conducted by Ramadhani et al., (2025) which
found that dietary patterns are significantly associated
with unstable blood glucose levels in patients with type
2 diabetes mellitus (p<0.05). The study explained that
uncontrolled eating patterns, particularly those high
in simple carbohydrates, directly contribute to elevat-
ed blood glucose levels. A similar finding was reported
by Ramadhani et al., (2025) which found that the Gl and
glycemic load of foods are associated with blood glu-
cose levels in diabetic patients, where consumption of
foods with high GI values leads to a faster and more sig-
nificant increase in blood glucose [53].

Additionally, research by Dianti et al., (2025) indi-
cates that a diet high in simple carbohydrates and sug-
ar is correlated with an increased incidence of type 2
diabetes and worsens glycemic control. This research
confirms that foods with a high GI contribute to fluc-
tuations in blood sugar levels due to their ability to
rapidly increase blood glucose levels [54]. These find-
ings are supported by Aprianie et al., (2025) stating that
diet, particularly the consumption of high-sugar foods,
plays a role in influencing blood sugar levels [55].

Foods with a high GI contain carbohydrates that
are easily digested and rapidly absorbed in the digestive
tract, causing a rapid spike in blood glucose levels. This
triggers the pancreas to secrete large amounts of insu-
lin in response to the rise in blood glucose. However, in
people with type 2 diabetes, who typically have insulin
resistance, this response becomes ineffective, leaving
glucose circulating in the blood at high levels [52].

Repeated consumption of high-GI foods can lead
to overstimulation of pancreatic beta cells. Continu-
ous exposure to high glucose levels can cause beta cell
dysfunction, gradually reducing the pancreas’s ability
to produce insulin [56]. This condition ultimately exac-
erbates the chronic hyperglycemia that is a hallmark of
type 2 diabetes.

From a behavioral perspective, a pattern of con-
suming high-GI foods is often associated with a habit
of consuming processed foods and sugary drinks, as
well as low fiber intake. Fiana et al., (2025) found that
dietary adherence is strongly associated with blood
glucose levels, with individuals who do not adhere to
a diabetes diet tending to have higher blood sugar lev-
els [57]. This suggests that the frequency and type of
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food consumed have a direct impact on patients’ glyce-
mic status.

Conclusions

This study shows that the majority of people with
type 2 diabetes are over 45 years old (58.7%), female
(80.4%), have an elementary school education (56.5%),
are unemployed (84.8%), have no family history of
diabetes (80.4%), and have had diabetes for less than
5years (76.1%). Additionally, 39.1% of respondents were
non-compliant with medication, and 60.9% had high
fasting blood sugar levels. The analysis results also
showed a significant association between nutritional
literacy and fasting blood glucose levels, as well as be-
tween dietary patterns featuring high-glycemic-index
foods and fasting blood glucose levels. Thus, nutri-
tional literacy and dietary patterns play a crucial role
in controlling blood glucose levels in individuals with
type 2 diabetes.
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