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pregnant women, especially in the third trimester when nutritional
needs increase. This study aims to analyze the relationship between
diet and the nutritional status of pregnant women in the third

Keywords: trimester. This study used an observational analytical design with a
Diet; cross-sectional approach. The study was conducted at the Helen
Nutritional status; Tarigan Clinic in January 2026. The study sample consisted of 43

Third trimester pregnant women  poonant women in the third trimester selected using a total sampling

technique. Dietary data were obtained through questionnaires, while
nutritional ~ status was assessed based on anthropometric
measurements. Data were analyzed univariately and bivariately
using the Chi-Square test with a significance level of 95%. Most
respondents were aged 20-35 years (74.4%), had a high school
education (46.5%), worked as housewives (60.5%), and were
multigravida (58.1%). Pregnant women with good dietary habits
were move likely to have good nutritional status (48.8%,), while those
with poor dietary habits were more likely to have poor nutritional
status (25.6%). Chi-square test results showed a significant
relationship between dietary habits and nutritional status of pregnant
women in the third trimester (p=0.003). Dietary habits were
significantly associated with nutritional status of pregnant women in
the third trimester. Implementing a good dietary habit can help
maintain optimal nutritional status during pregnancy.

INTRODUCTION

Pregnancy is an anabolic state with increased nutritional needs to support the growth
and metabolism of maternal, placental, and fetal tissues, while also preparing for lactation.
During pregnancy, various physiological adaptations occur, such as hormonal changes,
increased plasma volume, and changes in energy, protein, and micronutrient metabolism, all
aimed at maintaining maternal homeostasis and supporting fetal growth and development
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(Perumal & Gernand, 2025). The need for macronutrients (energy and protein) and essential
micronutrients such as folic acid, iron, calcium, iodine, and omega-3 fatty acids increases to
support new tissue formation and vital fetal functions. Good maternal nutritional status before and
during pregnancy plays a significant role in birth weight, preventing premature birth, obstetric
complications, and the risk of metabolic diseases later in life in children. Therefore, monitoring
and fulfilling maternal nutritional needs requires special attention throughout pregnancy (Mousa
et al., 2019).

The nutritional status of pregnant women is a state of health that reflects the balance between
nutrient intake and the body's increased needs during pregnancy. This can be assessed through
BMI, mid-upper arm circumference, and weight gain (Febiana et al., 2024). Good nutritional status
plays a crucial role in supporting fetal growth, preventing chronic energy deficiency (CED), and
reducing the risk of low birth weight and subsequent growth disorders (Asferie et al.,
2025). Conversely, CED and inadequate nutritional intake increase the risk of anemia in
pregnancy, maternal and perinatal complications such as bleeding, infection, premature birth, low
birth weight (LBW), and neonatal death. Anemia and CED during pregnancy are also associated
with higher neonatal intensive care requirements and infant morbidity, making nutritional
monitoring and interventions from early pregnancy crucial for reducing maternal and infant
morbidity and mortality (Indarti et al., 2023).

One of the main factors determining the nutritional status of pregnant women is diet, which
is reflected in food consumption habits based on the type, quantity, frequency, and variety of daily
intake. Various studies have shown that a quality diet characterized by the consumption of a variety
of nutritious foods such as cereals, protein sources, vegetables, fruit, milk, and low in processed
foods and saturated fats is associated with better nutritional status, a lower risk of malnutrition,
and more adequate diet quality and micronutrient intake in pregnant women (Khammarnia et al.,
2024). Conversely, an unbalanced diet, poor in variety, and dominated by low-nutrient foods is
associated with low intakes of energy, protein, and various important micronutrients (e.g., iron,
calcium, folate, zinc, magnesium), which can increase the risk of undernutrition and nutritional
disorders in pregnant women (Mitran et al., 2024).

In the third trimester of pregnancy, maternal nutritional needs increase because this phase is
marked by accelerated fetal growth, the formation of new tissue (placenta, maternal fat, breasts,
uterus), and increased energy and nutrient needs in preparation for labor and lactation (Lawi et al.,
2023). Energy needs increase by approximately 450—465 kcal/day in the final trimester,
accompanied by higher protein requirements compared to early pregnancy to support maternal and
fetal tissue deposition. In addition to energy and protein, the need for various micronutrients such
as iron, folic acid, calcium, vitamin D, B-complex vitamins, iodine, and zinc also increases to
support hematopoiesis, fetal brain and organ development, and maternal physiological
adaptation (Prasad & Sylvester, 2025).

Despite the implementation of various nutrition improvement programs and education-based
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interventions, nutritional problems in pregnant women, such as chronic energy deficiency (CED),
anemia, and undernutrition, remain a significant challenge in developing countries, including
Indonesia. Various studies show a high prevalence of CED and anemia among women of
reproductive age and pregnant women, along with energy, protein, and micronutrient intakes that
are far below recommended levels. These conditions are associated with poor dietary quality,
limited access to nutritious food, and poverty, particularly in rural areas and low-income groups.
Furthermore, low levels of education and nutritional knowledge, as well as a lack of effective
nutrition counseling during antenatal care, contribute to poor dietary practices and a high risk of
CED and anemia (Lipoeto et al., 2020; Saleh & Retnaningsih, 2025).

Physiological changes during pregnancy, such as nausea, vomiting, decreased appetite, and
food aversions, can alter maternal dietary patterns and reduce intake of energy, protein, and various
essential micronutrients. Nausea and vomiting in pregnancy (NVP) often leads to decreased
consumption of vegetables, fruit, animal products, milk, and meat, accompanied by increased
consumption of white bread and sugary drinks, thus reducing diet quality, especially in severe
cases (Chakona & Shackleton, 2019). Habitual consumption of fast food, foods high in fat, sugar,
and ultra-processed foods is associated with lower diet quality, reduced intake of fiber, fruits, and
vegetables, and the risk of excess energy and excessive weight gain during pregnancy. This
suggests that maternal dietary patterns are shaped by a complex interaction between physiological
changes, culture, and modern eating habits, requiring special attention in efforts to improve
maternal nutritional status (Nansel et al., 2022).

Various studies have shown a close relationship between diet and the nutritional status of
pregnant women, where a more balanced or "balanced/healthy/prudent" diet is associated with
more adequate nutrient intake, better nutritional status, and more favorable pregnancy outcomes
compared to unhealthy or obesogenic diets (Mitran et al., 2024). Pregnant women who consume a
diverse diet, rich in vegetables, fruits, whole grains, animal and plant protein sources, and who
limit ultra-processed foods and foods high in sugar/saturated fat, tend to have better diet quality
and macro-micronutrient adequacy, and a lower risk of undernutrition. However, diet and
nutritional status vary widely across regions and countries, influenced by education, income,
residence (urban-rural), household food security, nutritional knowledge, and local socio-cultural
norms (Fikadu et al., 2024).

Information on the relationship between dietary patterns and the nutritional status of
pregnant women in the third trimester is crucial as a basis for developing evidence-based health
promotion programs, nutrition education, and midwifery interventions. Various studies have
shown that dietary patterns during pregnancy are closely related to the quality of nutrient intake,
maternal nutritional status (e.g., CED, anemia, and weight gain), and pregnancy outcomes such as
low birth weight (LBW) and prematurity. Analysis of maternal dietary patterns and nutritional
status is used to identify deficiencies in energy, protein, iron, zinc, magnesium, and other
micronutrients, which are often below recommended intakes (Arlym et al., 2025). This study aims
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to analyze the relationship between dietary patterns and the nutritional status of pregnant women
in the third trimester.

METHOD

This study is a quantitative study with an observational analytical design using a cross-
sectional approach, which aims to analyze the relationship between dietary patterns and the
nutritional status of pregnant women in the third trimester. The study was conducted at PMB Helen
Tarigan in January 2026. The population in this study were all pregnant women in the third
trimester who underwent antenatal care at the Helen Tarigan Clinic during the study period. The
sampling technique used total sampling, resulting in 43 respondents who met the study criteria.
Dietary data were obtained using a dietary questionnaire, while nutritional status was assessed
based on anthropometric measurements recorded in the pregnancy checkup book.

Inclusion criteria for this study included pregnant women in their third trimester who were
willing to participate as respondents, able to communicate well, and present during the study.
Exclusion criteria included pregnant women experiencing severe pregnancy complications, having
chronic diseases that affect nutritional status, or not completing the questionnaire completely. The
data obtained were analyzed univariately to describe the characteristics of the respondents and
bivariately using the Chi-Square test with a significance level of a = 0.05 to determine the
relationship between dietary patterns and nutritional status of pregnant women in their third
trimester.

RESULTS AND DISCUSSION
Table 1. Respondent characteristics (n = 43)
Characteristics n %
Age
<20 Years 4 93
20-35 Years 32 74,4
> 35 Years 7 16,3
Education
Elementary School 5 11,6
Junior High School 10 233
High School 20 46,5
College 8 18,6
Occupation
Housewife 26 60,5
Selt-Employed 8 18,6
Private Employee 6 14,0
Civil Servant 3 7,0
Parity
Primigravida 18 41,9
Multigravida 25 58,1
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Table 2. Relationship between Dietary Patterns and Nutritional Status of Pregnant
Women in the Third Trimester (n=43)
Nutritional Status

Dietary habit Poor Good p-value
n % n Y%
Not Good 11 25.6 6 14.0
Good 5 11.6 21 48.8 0.003

* Chi-Square Test

The majority of respondents were pregnant women aged 2035 years (74.4%), had a high
school education (46.5%), worked as housewives (60.5%), and were multigravida (58.1%) (Table
1). Most pregnant women with good dietary habits had good nutritional status (48.8%), while
mothers with poor dietary habits were more likely to experience malnutrition (25.6%). The results
of the Chi-Square test showed a significant relationship between dietary patterns and nutritional
status of pregnant women in the third trimester (p=0.003) (Table 2).

The results showed a significant relationship between dietary patterns and the nutritional
status of pregnant women in the third trimester (p=0.003). Most pregnant women with good dietary
patterns showed good nutritional status, while those with poor dietary patterns were more likely to
experience malnutrition. These findings suggest that dietary quality during pregnancy plays a
crucial role in determining maternal nutritional status, particularly in the third trimester when
nutrient needs increase to support fetal growth and development.

Dietary patterns in pregnant women describe daily food consumption habits, including the
type, quantity, frequency, and diversity of food ingredients that determine nutritional adequacy.
During pregnancy, energy and protein needs increase to maintain the mother's body balance and
support fetal growth, while the need for various vitamins and minerals (such as folate, iron,
calcium, iodine, and vitamin D) also increases to prevent pregnancy complications and impaired
fetal development (Hanley-Cook et al., 2022). A study by Khammarnia et al. (2024) showed that
energy and macronutrient intakes of pregnant women in many countries, including Indonesia, are
often below recommendations, and many mothers experience deficiencies in several important
micronutrients.

This study aligns with Arlym et al. (2025) who reported that dietary patterns are associated
with maternal nutritional status, with a better diet associated with better nutritional status,
including a lower risk of CED, anemia, and inappropriate weight gain. Similar findings were also
reported in pregnant women of the Bajo tribe in Muna and in Ethiopia, where poor dietary patterns
were significantly associated with malnutrition during pregnancy (Diddana, 2019; Trees,
2018). These similar findings reinforce the idea that dietary quality, including adequate energy
and nutrients (protein, iron, folate, and other micronutrients), is an important factor influencing
nutritional status during pregnancy (Arlym et al., 2025).
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This research aligns with the findings of various studies showing that diverse food group
consumption is associated with nutrient adequacy and better nutritional status in pregnant women.
Mothers who consume more food groups (e.g., carbohydrates, animal protein, vegetables, and
fruit) have a higher probability of micronutrient adequacy than mothers with low dietary diversity
(Verger et al., 2023). The Minimum Dietary Diversity for Women (MDD-W) indicator, with a
minimum consumption limit of >5 food groups, has been shown to be positively correlated with
the adequacy of various essential vitamins and minerals in pregnant women in various low- and
middle-income countries (Uwase et al., 2024). Dietary diversity is a key indicator in meeting
nutritional needs during pregnancy (Madzorera et al., 2020).

In the third trimester, energy and protein requirements increase significantly due to
accelerated fetal growth and the mother's body's preparation for labor and lactation. According to
Prasad and Sylvester (2025), energy requirements during pregnancy increase with each trimester,
with the greatest spike occurring in the third trimester due to the rapid development of the fetus,
placenta, and uterus, as well as increases in maternal blood and tissue volume. The average daily
energy requirement for pregnant women is estimated to be around 2,000-2,800 kcal per day, with
the highest requirement in the final trimester. A meta-analysis has shown that actual energy intake
for pregnant women in various countries is often below this requirement, although slightly higher
in the third trimester than in earlier trimesters (Khammarnia et al., 2024).

In addition to the quantity of food consumed, the quality of food consumed also affects the
nutritional status of pregnant women. Khammarnia et al. (2024) explain that consuming foods rich
in protein, iron, folic acid, calcium, and other vitamins and minerals plays a role in maintaining
optimal nutritional status during pregnancy. Conversely, excessive consumption of foods high in
sugar, saturated fat, and processed foods can lead to an imbalance in the body's nutritional intake.

Other factors that may influence the relationship between diet and nutritional status include
education level, occupation, and pregnancy experience. In this study, most respondents had a high
school education and were multigravida. A higher level of education can improve mothers'
understanding of the importance of nutritional fulfillment during pregnancy, while previous
pregnancy experience can help mothers adopt healthier eating patterns. This study aligns with the
opinion of O et al. (2023) that nutritional knowledge plays a crucial role in shaping pregnant
women's eating behavior. Various studies have shown that mothers with better nutritional
knowledge tend to have better eating practices, including dietary diversity, nutritious food choices,
and adherence to pregnancy dietary recommendations.

CONCLUSION

There was a significant correlation between diet and nutritional status of pregnant women
in the third trimester at the Helen Tarigan Clinic (p=0.003). Pregnant women with good diets
tended to have better nutritional status compared to those with poor diets. This finding confirms
that meeting nutritional needs through a balanced and varied diet is a crucial factor in maintaining
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nutritional status during pregnancy. Therefore, ongoing nutrition education and counseling efforts
are needed in antenatal care to improve the dietary habits of pregnant women, thereby supporting
optimal maternal health and fetal growth.
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