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ABSTRAK : MEMBERI MAKAN UNTUK DUA ORANG: DAMPAK POLA MAKAN TERHADAP
PENGENDALIAN GULA DARAH PADA AKHIR KEHAMILAN

Latar Belakang: Diabetes mellitus gestasional (DMG) terkait dengan morbiditas maternal dan neonatal.
Pola makan berperan penting dalam pengendalian glukosa selama kehamilan.

Tujuan: Menganalisis pengaruh pola makan energi, makronutrien, dan asupan cairan terhadap kadar gula
darah puasa pada ibu hamil trimester tiga di Rumah Sakit An- Nisa, Tangerang.

Metode: Penelitian potong lintang dilakukan pada 100 ibu hamil trimester tiga. Pola makan dinilai
menggunakan recall 24 jam dan aplikasi Nutrinote. Kadar gula darah puasa diukur melalui metode laboratorium
standar. Uji chi-square, korelasi Spearman, dan regresi logistik sederhana digunakan untuk menganalisis
asosiasi dan mengontrol faktor perancu. Signifikansi ditetapkan pada a = 0,05.

Hasil: Indeks massa tubuh sebelum hamil berhubungan signifikan dengan kadar gula darah puasa
(p=0,014). Asupan energi (r=0,351, p<0,001), protein (r=0,292, p=0,002), dan karbohidrat (r=0,358,
p <0,001) berkorelasi positif dengan kadar gula darah puasa, sedangkan lemak (r=0,173, p = 0,085) dan cairan
(r=0,029, p=0,773) tidak. Regresi logistik menunjukkan bahwa asupan energi (OR =1,02; 95% CI 1,01-1,03;
p=0,001), protein (OR=1,03; 95% CI 1,02-1,05; p<0,001), dan karbohidrat (OR =1,01; 95% CI 1,00-1,02;
p = 0,001) secara signifikan meningkatkan peluang kadar gula darah puasa tinggi.

Kesimpulan: Manajemen pola makan yang tepat—terutama energi, protein, dan karbohidrat—penting
untuk mencegah peningkatan kadar gula darah puasa pada ibu hamil. Edukasi gizi seimbang direkomendasikan
untuk mencegah DMG.

Saran: Tenaga kesehatan diharapkan dapat memberikan edukasi gizi seimbang dan perencanaan pola
makan yang disesuaikan agar risiko DMG dapat diminimalkan.

Kata Kunci: Diabetes Mellitus Gestasional, Gula Darah Puasa, Ibu Hamil, Pola Makan
ABSTRACT

Background: Gestational diabetes mellitus (GDM) is associated with adverse maternal and neonatal
outcomes. Dietary patterns play a crucial role in glycemic control during pregnancy.

Objective: To analyze the effect of dietary patterns—energy, macronutrients, and fluid intake—on fasting
blood glucose levels among third- trimester pregnant women at An- Nisa Hospital, Tangerang.

Methods: A cross- sectional study was conducted with 100 pregnant women in their third trimester. Dietary
intake was assessed using a 24- hour recall and the Nutrinote application. Fasting blood glucose was measured
via standard laboratory enzymatic methods. Chi- square tests, Spearman correlation, and simple logistic
regression were used to examine associations and adjust for confounders. Significance was set at a =0.05.

Results: Pre- pregnancy BMI was significantly associated with fasting blood glucose (p = 0.014). Energy
intake (r=0.351, p<0.001), protein (r=0.292, p=0.002), and carbohydrate intake (r=0.358, p<0.001)
correlated positively with fasting blood glucose, whereas fat (r=0.173, p=0.085) and water intake (r=0.029,
p=0.773) did not. Logistic regression showed that higher energy (OR=1.02; 95% CI 1.01-1.03; p=10.001),
protein (OR=1.03; 95% Cl 1.02-1.05; p<0.001), and carbohydrate intake (OR=1.01; 95% CI 1.00-1.02;
p =0.001) significantly increased the odds of elevated fasting blood glucose.

Conclusion: Proper management of dietary energy, protein, and carbohydrate intake is essential to
prevent elevated fasting blood glucose in pregnant women. Balanced nutrition education is recommended to
prevent GDM.

Recommendation: Healthcare providers should implement tailored nutrition education programs focusing
on balanced macronutrient distribution and energy control to reduce the risk of GDM.
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INTRODUCTION

Gestational diabetes mellitus (GDM) is
defined as glucose intolerance first recognized
during pregnancy and is linked to increased
maternal and neonatal morbidity (Indriani &
Hardyanti, 2022). The prevalence of GDM in
Indonesia ranges from 1.9% to 3.6% (Indriani &
Hardyanti, 2022). Dietary patterns—comprising total
energy, macronutrient distribution, and fluid intake—
directly influence glycemic control (Diana et al.,
2018). Excessive consumption of energy and
carbohydrates has been shown to elevate blood
glucose levels, whereas balanced intake can
mitigate the risk of GDM (Amirullah et al., 2019;
Nguyen, 2019).

Inadequate maternal nutrition also affects
anthropometric indices; pre-pregnancy BMI has
been identified as a risk factor for hyperglycemia in
pregnancy (Mulianingsih et al., 2021). Despite these
known associations, limited research has examined
the combined effect of energy, macronutrients, and
fluid intake on fasting blood glucose among
Indonesian pregnant women.

This study aims to analyze the influence of
dietary patterns—specifically energy, protein,
carbohydrate, fat, and water intake—on fasting
blood glucose levels in third-trimester pregnant
women at An-Nisa Hospital, Tangerang.

RESEARCH METHODS

A cross-sectional study was conducted from
October to December 2024 at the antenatal clinic of
An-Nisa Hospital, recruiting 100 pregnant women in
their third trimester through consecutive sampling.
Inclusion criteria included singleton pregnancy,
absence of pre-existing diabetes, and provision of
informed  consent, while exclusion criteria
encompassed chronic diseases affecting glucose
metabolism and the use of glucose-modifying
medications. Sociodemographic and clinical data,
including age, parity, education, income, occupation,
and pre-pregnancy body mass index (BMI), were
collected via questionnaires and medical records.
Dietary intake was assessed using a single 24-hour
dietary recall administered by trained dietitians and
analyzed using the Nutrinote application to calculate
average daily intake of energy (kcal), protein (g),
carbohydrates (g), fat (g), and water (mL). Fasting
blood glucose (FBG) levels were measured after an
overnight fast using standard enzymatic laboratory
methods, with elevated FBG defined according to
ADA criteria (>95 mg/dL). Data analysis was

performed using SPSS version 25, employing
descriptive statistics for participant characteristics,
chi-square tests for associations between
categorical variables, Spearman correlation for
relationships between continuous dietary variables
and FBG levels, and simple logistic regression to
calculate odds ratios (OR) and 95% confidence
intervals (Cl) for the effect of each dietary
component on elevated FBG, with statistical
significance set at p < 0.05.

ETHICAL CONSIDERATIONS

The protocol was approved by the
Universitas Nasional Ethics Committee
(No. 013/eKEPK/FIKES/I/2025).  All  participants
provided written informed consent, and the study
adhered to the Declaration of Helsinki.

RESEARCH RESULT
Participant Characteristics

The study included 100 pregnant women.
The mean age was 29.4 £4.8years; 60% were
multiparous. Pre-pregnancy BMI classified 10% as
underweight,  53%  normal, and  24%
overweight/obese. Education level, income, and
occupation were not significantly associated with
FBG status (all p > 0.05).

Dietary Intake and FBG

The mean daily intake was 1,850 + 250 kcal
energy, 65 + 15 g protein, 250 + 50 g carbohydrates,
55+ 12g fat, and 1,800 £ 300 mL water. Elevated
fasting blood glucose (FBG) levels (>95 mg/dL)
were observed in 30% of participants, based on
ADA criteria.

Correlation Analysis

Energy (r=0.351, p<0.001), protein
(r=0.292, p=0.002), and carbohydrate intake
(r=0.358, p<0.001) showed significant positive
correlations with FBG. Fat (r=0.173, p = 0.085) and
water intake (r=0.029, p=0.773) were not
significantly correlated.

Logistic Regression

In unadjusted logistic regression models,
each 100kcal increase in energy intake was
associated with 1.02 times higher odds of elevated
FBG (OR 1.02; 95% CI 1.01-1.03; p=0.001).
Similarly, each 10 g increase in protein (OR 1.03;
95% Cl 1.02-1.05; p<0.001) and carbohydrate
intake (OR 1.01; 95% CI 1.00-1.02; p=0.001)
significantly increased the odds of elevated FBG.
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Associations Between Demographic Characteristics, Nutrient Intake, and Fasting Blood Glucose

Variable Test | Statistic Correlation - value Logistic Regression SigEificant
(n p- value (a=0.05)
Demographic
Characteristics
Age Chi- square — 0972 — No
Parity Chi- square — 0184 — No
Education Level Chi- square — 0726 — No
Family Income Chi- square — 1.000 — No
Occupation Chi- square — 1.000 — No
Pre- pregnancy BMI Chi- square — 0014 — Yes
Nutrient Intake
Energy (kcal) gf}?asrgli? : 0351 0.000  0.000 Yes
Protein (g) gf].earma”'s " 0292 0003  0.001 Yes
i- square
Carbohydrate (g) gf].earma”'s " o358 0000  0.001 Yes
i- square
Fat(g) Spearman’s r 0.173 0.085 — No
Fluid (ml) Spearman’s r 0.029 0773 — No
Notes:

— Correlation coefficients (r) are from Spearman’s rank test for nutrient intake.

— Chi- square tests were applied for demographic variables.

— Logistic regression p- values are shown only for variables significant in bivariable analysis

DISCUSSION

This study demonstrates that higher energy,
protein, and carbohydrate intakes are associated
with elevated fasting blood glucose in pregnant
women, consistent with previous findings (Amirullah
et al., 2019; Nguyen, 2019). Excessive energy
intake may contribute to insulin resistance, while
high carbohydrate consumption—especially of
high- glycemic foods—directly elevates postprandial
glucose (Diana et al., 2018).

This aligns with prior research indicating that
excessive caloric intake contributes to insulin
resistance through adipose tissue inflammation and
dysregulated adipokine secretion (Barbour et al.,
2018). Adequate protein consumption, on the other
hand, may enhance insulin secretion and promote
satiety, thereby moderating glycemic responses,
though its positive correlation with FBG here
suggests that overall macronutrient balance
remains crucial (Koletzko et al., 2019).

Pre- pregnancy BMI was also significantly
associated with FBG, aligning with evidence that
overweight and obesity increase GDM risk via
inflammatory and metabolic pathways (Mulianingsih
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et al., 2021). This underscores the need for
preconception weight optimization as part of
comprehensive maternal care.

These findings underscore too the
importance of balanced dietary counseling during
antenatal care. Interventions should target reduction
of excess energy and refined carbohydrate intake,
while ensuring adequate protein for fetal
development (Setyaningrum et al., 2022). Future
studies could employ longitudinal designs and
consider glycemic index/load to further elucidate
diet-glucose relationships.

Contrary to expectations, neither dietary fat
nor fluid intake showed significant associations with
FBG. The narrow range of fat consumption in our
cohort may have limited the ability to detect effects,
and overall adequate hydration likely minimized
variability in fluid-related glycemic impact. Future
studies should quantify types of dietary fats (e.g.,
saturated vs. unsaturated) and assess hydration
status more precisely.
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Limitations

As a cross-sectional study, causality cannot
be established. The 24-hour recall method may
introduce recall bias, and lack of data on glycemic
index/load restricts insight into carbohydrate quality.
Moreover, homogeneity in fat and fluid intake
reduced statistical power for these variables.

Strengths

Key strengths include the integration of
objective laboratory measurements of FBG with a
validated digital dietary assessment (Nutrinote) in a
real-world clinical setting, enhancing both internal
validity and practical relevance.

Implications and Future Directions

These findings support the incorporation of
tailored macronutrient counseling into antenatal
care protocols, emphasizing moderation of total
energy and refined carbohydrate intake while
ensuring sufficient high-quality protein for fetal
growth (Setyaningrum et al., 2022). Longitudinal
and interventional trials are warranted to test the
efficacy of specific meal plans—stratified by
glycemic  index/load—on  glycemic  control.
Additionally, integrating  continuous  glucose
monitoring could yield richer data on postprandial
dynamics and inform personalized nutrition
strategies in pregnancy.

In sum, optimizing maternal diet composition
and pre-pregnancy BMI represents a critical avenue
for GDM prevention, with implications for refining
national antenatal nutrition guidelines and screening
practices in resource-limited settings.

CONCLUSION

This study demonstrates that pre-pregnancy
body mass index and maternal dietary intake of
energy, protein, and carbohydrates are significant
determinants of fasting blood glucose levels in
pregnant women, whereas fat and fluid intake show
no significant effect. Specifically, higher energy
(p<.001), protein (p=.001), and carbohydrate
(p=.001) consumption were associated with
elevated fasting glucose, highlighting the critical role
of macronutrient balance in glycemic control during
pregnancy. These findings underscore the
importance of individualized nutritional counseling
and routine metabolic monitoring in antenatal care
to mitigate the risk of gestational diabetes mellitus
and its associated complications.  Future
interventions  should prioritize tailored dietary
guidance that optimizes energy and macronutrient
distribution to support both maternal and fetal health.

SUGGESTION
For Scientific Advancement

Further in-depth studies are needed to
explore additional factors influencing maternal
fasting blood glucose, such as gut microbiota
composition,  genetic  polymorphisms,  and
interactions between environmental factors and
dietary patterns. Moreover, longitudinal research
designs are strongly recommended to assess the
long-term effects of maternal diet on metabolic
health outcomes in both mother and child
postpartum .

For Healthcare Services

These findings should inform nutritional
management protocols for pregnant women to
prevent and control gestational diabetes mellitus
(GDM) within hospitals and primary care settings.
Healthcare professionals including obstetricians,
dietitians, nurses, and midwives should receive
specialized training in evidence-based nutrition
education. Hospitals and health centers are
encouraged to implement routine dietary screening
and early dietary interventions, particularly for
high-risk groups. Multisectoral collaboration among
healthcare providers, academic institutions, and
policymakers is essential to develop integrated,
effective GDM prevention strategies.

For Midwifery Practice

Midwives play a pivotal role in delivering
nutritional  counseling and managing dietary
patterns for pregnant women. It is recommended
that midwives enhance their skills in dietary
counseling—specifically regarding the selection of
low-glycemic-index  carbohydrates,  balanced
macronutrient intake, and optimal hydration
management. Midwives should also conduct regular
fasting blood glucose monitoring to enable timely
intervention. Utilizing digital educational tools, such
as nutrition-tracking applications and instructional
videos, may further improve adherence to healthy
dietary practices among pregnant women.
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