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Introduction

Pregnant women are a vulnerable population
in society. Malnutrition during pregnancy can have a
cumulative effect on the nutritional condition of the fetus,
resulting in non-optimal birth weight. Several studies
that have used 2500 g as a birth minimum weight
are associated with the risk of morbidity and mortality
in newborns. Undernourished mothers cause the
fetus to have impaired growth and placental function,
which is reflected in the placenta’s lower weight and
size. Malnutrition in the mother reduces blood volume
expansion, resulting in inadequate blood flowing from
the heart (cardiac output). This decreases blood flow to
the placenta, resulting in suboptimal placental size and
decreased nutritional delivery to the fetus, leading to
fetal growth retardation [1], [2].

The nutritional

condition and health of
the mother throughout pre-pregnancy,
and breastfeeding are essential for the growth and
development of children. The first 1000 days of
life are a critical time or “window of opportunity [3].”

Abstract
BACKGROUND: Malnutrition that occurs during pregnancy can result in inadequate household food security so that

it will affect the baby to be born.

AIM: This study aims to determine household food security, nutrient intake, and nutritional status of pregnant women
in the Central Tapanuli Regency.

METHODS: This research is part of the DRPM research with the title of improving the nutrition of pregnant women
and the success of breastfeeding immediately after birth through strengthening household food security in the Central
Tapanuli Regency. The stages of this research are to identify the level of household food security and nutrient intake
as well as the nutritional status of pregnant women. The study was conducted using observation and interviews as
well as measuring LILA, examination of Hb levels, and iodine levels in the urine of 131 pregnant women purposively
in eight districts of the Central Tapanuli.

RESULTS: The household food security of status that is food insecure is 18.3%. The nutritional status of pregnant
women with anemia was 58.7% and those with SEZ were 19.1% fiber with the low levels of iodine in the urine as much
as 63.9%. Adequate intake of energy nutrients is 42% and sufficient protein is 38.9%. There was a significant relationship
between food security status and energy intake (p = 0.000; OR = 53.9) and protein intake (p = 0.004; OR = 4.1).

CONCLUSIONS: There is a significant relationship between household food security status with energy and protein
intake of pregnant women. Increased consumption of foods containing animal protein is recommended for pregnant
women related to household food insecurity.

Chronic energy deficiency (CED), nutritional anemia,
and iodine deficiency disorders (IDDs) are common
nutritional disorders in pregnant women. Pregnant
women with CED contribute 25-50% of intrauterine
growth retardation in the fetus, and this condition is
passed on from generation to generation, resulting
in the child’s development being less than ideal the
following year [4]. According to the research in India,
pregnant women with CED are associated with being
underweight, stunting, and wasting in children under
the age of five [5]. In line with research in Nigeria,
pregnant women with poor nutritional status are 7 times
more likely to have stunting, 11 times more likely to be
underweight, and 12 times more likely to experience
wasting than mothers who do not suffer malnutrition
during pregnancy [6]. Research in Pati regency found
that anemia in pregnant women was a risk factor for
low birth weight (LBW) (p = 0.001), with the odds ratio
value proving that mothers with anemia were 9 times
more likely to give birth to babies with LBW than
mothers who were not anemic during pregnancy [7].
According to the Pibriyanti’s research, there is a strong
connection between third-trimester pregnant women’s
iodine level and the length of the newborn [8].

pregnancy,
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The Central Tapanuli Regency is divided into
20 districts, 159 villages and 56 sub-districts. According
to the Food Security Agency’s (2019) report, the Central
Tapanuli Regency has a food security index score of
64.71. This score describes the availability, access,
and usage of food in the Central Tapanuli Regency,
including the fourth priority category classified as food
secure districts, implying that food insecurity exists in
the Central Tapanuli Regency [9], [10]. This can be seen
from the report from the Food and Livestock Security
Service of North Sumatra Province (2020) which noted
that almost a third of the area or 35% of the districts in
the Central Tapanuli Regency are food insecure [11].

Food insecurity can be found in various regions
of the Central Tapanuli Regency based on household
consumption and expenditure, with an average daily
energy and protein consumption per capita of 2038.20
kcal and 53.99 g of protein. This number is still below
the Ministry of Health’s suggested nutritional adequacy
rate of 2100 kcal and 57 g of protein. Likewise,
spending on food at the family level exceeds 65% of
total expenditure (66.56%), indicating that the majority
of household spending is spent on food necessities [11].
According to the Food Security Agency, if a household’s
food expenditure exceeds 65%, it is classified as food
insecure, the higher the community’s income, the lower
the percentage of food expenditure [10].

Based on the background, the purpose of
this study was to determine the relationship between
household food security status and the nutritional status
of pregnant women in the Central Tapanuli Regency.

Methodology

This research is part of the DRPM research
project titled Improving the Nutrition of Pregnant Women
and the Success of Breastfeeding Immediately After
Birth in the Central Tapanuli Regency by Strengthening
Family Food Security. This research design was a form
of action research. The diagnostic action stage of this
research was the stage in which the degree of household
food security and the factors that influence and assess
the nutritional status of pregnant women (CED, anemia,
and IDDs were examined. Data were collected in eight
districts of the Central Tapanuli Regency. Purposive
sampling was used in this study, which included 131
pregnant women. This research has been declared
ethically qualified with the number 403/KEP/USU/2021
from the Research Ethics Committee of the University
of Sumatera Utara. Primary data were obtained from
interviews using a questionnaire, whereas the secondary
data were obtained from the Health Office of the Central
Tapanuli Regency. The Maxwell method was used to
determine household food security status (based on
energy consumption and family food expenditure),

while hemoglobin level testing with a digital measuring
instrument (Easy Touch GCHb) was used to determine
anemia status, and upper arm circumference (MUAC)
was used to determine chronic energy deficiency status
(CED). lodine levels in urine were measured at the Balai
GAKI Magelang laboratory by sending 58 urine samples;
however, only 32 samples were analyzed due to technical
problems in delivering urine. Data were presented in the
form of a distribution table of respondent characteristics,
with a cross-tabulation of household food security
status with anemia in pregnant women and CED status
in pregnant women. Household food security status,
anemia, and CED were presented as categorical data.
The Chi-square statistical test was employed in the study
to assess the significance of the connection between the
two variables, with a value of o = 0.05.

Results

The characteristics of the respondents can
be seen in Table 1 which consists of several variables,
namely, the age of pregnant women, household income,
and household food security status. Based on age, it is
known that the most of the respondents are in the healthy
reproductive age (20-35 years) which is as much as
84%. Based on the history of formal education owned,
the highest percentage was in pregnant women who

Table 1: Family characteristics of pregnant women

Variable N %
Respondent’s age (n = 131)

<19 years old 2 1.5

20-35 years old 110 84

>35 years old 19 14.5
Family income (n = 131)

Meet the regional minimum wage 31 237

Doesn’t meet the regional minimum wage 100 76.3
Educational background (n = 131)

Graduated from elementary school 25 19.1

Graduated from middle school 37 28.2

Graduated from high school 54 41.2

Graduated from college 15 1.5
Respondents knowledge (n = 131)

Adequate 25 19.1

Less adequate 106 80.9
Food security status (n = 131)

Secure 14 18.3

Insecure 107 81.7
Nutritional status anemia (n = 131)

Anemia 73 58.7

Not anemia 58 44.3
CED (n=131)

CED 25 19.1

Not CED 106 80.9
lodine levels in urine (n = 36)

Low (<150 uG/L) 23 63.9

Enough (150246 uGI/L) 12 33.3

High (>250 uG/L) 1 2.8
Nutritional intake of pregnant women (n = 131) energy

Adequate 55 42

Less adequate 76 58
Protein

Adequate 51 38.9

Less adequate 80 61.1
Iron (FE)

Adequate 3 2.3

Less adequate 128 97.7
Vitamin C

Adequate 46 35.1

Less adequate 85 64.9

CED: Chronic energy deficiency
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graduated from high school, namely, 41.2%. Meanwhile,
when viewed from the total household income, the most
of the respondents (76.3%) earn below the minimum
wage in the Central Tapanuli Regency. The results
showed that the intake of nutrients for pregnant women,
including energy, protein, Vitamin C, and iron (Fe) was
mostly less than the recommended adequacy.

Food secure families tend to have sufficient
energy consumption for pregnant women (95.8%),
but food insecure families tend to have less energy
consumption for pregnant women (70.1%), as seen in
Table 2. According to the statistical analysis, there is a
link between food security in the family and pregnant
women’s energy consumption (p = 0.000).

Table 2: Cross-tabulation of family food security status with
energy intake of pregnant women

Food security status Energy intake of pregnant Total p-value
women
Adequate Less
adequate
n % n % N 5
Secure 23 95.8 1 4.2 24 100 0.000
Insecure 32 29.9 75 70.1 107 100

Food secure families tend to consume
sufficient protein (66.7%), and food insecure families
tend to consume less protein (67.3%), more details can
be seen in Table 3. There is a significant relationship
(p = 0.004) between family food security status and
protein consumption of pregnant women.

Table 3: Cross-tabulation of family food security status with
protein intake of pregnant women

Food security status Protein intake of pregnant Total p-value
women
Adequate Less
adequate
n % n % N %
Secure 16 66.7 8 33.3 24 100 0.004
Insecure 35 32.7 72 67.3 107 100

According to the results of the cross-tabulation
in Table 4, it is known that from food secure families,
the most of the pregnant women are not anemic
(58.3%) and the most of the food insecure mothers are
anemic (58.9%). This shows that there is a tendency
that pregnant women who are in food insecure family
conditions have the potential to experience anemia
compared to those who are food secure (OR = 2.005),
although statistically, the relationship between food
security status and anemia of pregnant women is not
significantly related (p = 0.134).

Table 4: Cross-tabulation of household food security status
with anemia status of pregnant women in the Central Tapanuli
Regency

Food security status Anemia status (%) Total (%) p-value

Not anemia Anemia
Secure 14 (58.3) 10 (41.7) 24 (100) 0.172
Insecure 44 (41.1) 63 (58.9) 107 (100)

The proportion of pregnant women who do not
have CED is greater in families who are food secure

(91.7%), compared to families who are food insecure
(78.5%) as seen in Table 5. This indicates that there is a
tendency that pregnant women who are in food insecure
family conditions have the potential to experience CED
compared to those who are food secure (OR = 3,012),
although statistically, the relationship between food
security status and anemia of pregnant women is not
significantly related (p = 0.163).

Table 5: Cross-tabulation of household food security status
with ced status of pregnant women in the Central Tapanuli
Regency

Food security status CED status (%) Total (%) p-value
Not CED CED

Secure 22 (91.7) 2(8.3) 14 (100) 0.163

Insecure 84 (78.5) 23 (21.5) 107 (100)

Discussion

The results of this study indicate that the
most (81.7%) of the respondents are food insecure
households. Table 1 states that more than half of
the respondents have food insecure status (81.7%).
A household’s food security can be influenced by
several factors, especially food access which tends to
be influenced by income, related to the proportion of
expenditure on food from the total income owned. The
results of research conducted by Nunnery et al. 2017
that low to very low levels of food security generally
occurs in families of low-income pregnant women [12].

Based on the data that have been obtained, it
shows that the income of the respondents is in the fairly
low-income category (based on the regional minimum
wage of the Central TapanuliRegency)as much as 76.3%.
Household income is related to the ability to access food
to meet nutritional needs, especially for certain food
ingredients that have relatively high economic value such
as animal protein [13]. Apart from the economic aspect,
daily consumption patterns can also be influenced by
insight or knowledge. Mothers who have good nutritional
knowledge are more likely to consume a variety of foods
compared to mothers who have low knowledge of food
and nutrition [14]. The level of education of pregnant
women can be used as an indicator to determine the
acceptability of nutritional information that is possible
to obtain during pregnancy [15]. According to the data
obtained, the highest level of education is high school
graduates (41.2%), while the rest are university,
elementary, and junior high school graduates so that it
is classified as a high educational background. However,
the level of knowledge of the respondents is mostly in
the less category, therefore, the mother’s income and
knowledge can be taken into consideration in choosing
the type of food to be consumed [15].

During pregnancy, maternal nutritional intake
and nutritional status influence mother and newborn
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health. The adequacy of energy and protein nutrition is a
major problem to sustain fetal growth and the metabolic
functions of the body. The results revealed that the
majority of pregnant women’s energy and protein
consumption is less than the required sufficiency, with
58% and 61.1%, respectively. Poor maternal nutritional
intake is a major predictor of intrauterine growth
restriction and small neonate size, as well as an elevated
risk of maternal and infant mortality and morbidity [16].
A total of 70.5% of pregnant women’s energy nutrient
intake is less than adequate for food insecure families,
while 4.2% of pregnant women’s nutritional intake is
less than adequate for food secure families. Statistical
analysis revealed a significant relationship (p = 0.000)
between family food security and pregnant women’s
energy intake with OR = 53.9. Lack of protein intake
was also seen to be associated with food insecure
families (67.3%), and statistical analysis revealed a
significant relationship (p = 0.0004) between family
food security status and pregnant women’s protein
intake (OR = 4.1). The results of the study are in line
with the research conducted by Saaka et al. Food
insecure pregnant women consumed fewer vegetables
than vulnerable participants, according to the research
on the types of food consumed by pregnant women in
the past 24 h, and there was a strong and significant
negative relationship between consumption of animal
products (eg., meat, chicken, and fish) in the past 24 h
and food insecurity status [17]. Food security is the
state in which all people have physical and economic
access to sufficient food to fulfill their dietary needs to
live a productive and healthy life [18].

Iron sources, both heme and non-heme,
are required to fulfill the increased iron need during
pregnancy from animal and plant diets. Furthermore,
foods high in Vitamin C are beneficial for pregnant
women to consume since they help with iron absorption.
Foods or drinks containing tannins, such as tea and
coffee, should also be avoided by pregnant women
since they serve as inhibitors of iron absorption [19].
According to the study’s results, pregnant women’s
intake of iron (Fe) and Vitamin C was generally in the
lower range, at 64.9% and 97.7%, respectively. In
pregnant women, both of these micronutrients aid in
the formation of hemoglobin. The iron content of meals
is critical, especially for pregnant women, because the
need for iron increases throughout pregnancy. Iron
is also included in the special message of balanced
nutrition as one of the key micronutrients during
pregnancy. This is due to an increase in red blood cell
mass and plasma volume, as well as preparation for
iron loss during delivery [20].

Data on anemia status in respondents in
this study were known through the measurement of
hemoglobin levels of pregnant women. According to
Table 1, there were 77 pregnant women with anemia
(58.7%). This shows that the most of the respondents
experienced anemia during pregnancy. The high

prevalence of anemia in pregnant women reflects
various nutritional deficiencies. Socio-economic status,
gestational age, low dietary diversity, low dietary quantity,
and intake of iron supplements during pregnancy are
risk factors for anemia [21]. Animal source foods offer
good amounts of nutrients required by humans; around
40% of heme iron originates from animal foods, with
a biological availability of approximately 23%, allowing
nutrients to be more easily absorbed and utilized by the
body [22].

Long-term nutritional insufficiency leads
pregnant women to develop CED, which can have
an impact on the baby. Pregnant women with CED
and nutritional anemia are 7 times more likely to
have stunting children, 11 times more likely to have
underweight children, and 12 times more likely to have
wasting children than pregnant women with adequate
nutritional status. According to the findings, there were
25 pregnant women (19.1%) who had CED, and the
proportion of pregnant women who had CED was
higher in food insecure families, with as many as 23
pregnant women having CED. Statistical analysis
revealed that there was no link between family food
security and pregnant women’s CED status (p =.163).
The relationship between household food security and
CED status was not found. Hence, because the absence
of a relationship between low CED and dietary variety
does not correctly represent optimal energy intake, low
dietary diversity does not influence CED [23]. In this
case, food security has no direct impact on pregnant
women’s nutritional status; rather, food intake is a direct
factor.

Pregnant women are the most vulnerable to
iodine deficiency because the increased iodine need
during pregnancy is not always matched by appropriate
iodine intake. IDDs are all of the negative consequences
of iodine deficiency on human growth and development
that may be avoided by getting enough iodine. lodine
deficiency is associated with various degrees of fetal
brain damage and cretinism [24]. The study’s results
were derived from 36 urine samples of pregnant women
who were analyzed and showed low levels of iodine
in the urine of up to 23 pregnant women (63.9%). In
pregnant women, a lack of iodine intake from iodized
salt might develop if salt consumption is <10 g per
person per day. According to the Saidin Mulyantoro’s
research results and the total diet study data, salt
consumption per person per day ranges between 5.5
and 6.8 g [25], [26].

Conclusions

According to the study’s findings, 14 families
(18.3%) were determined to be food secure, while 107
families (81.7%) were deemed to be food insecure.
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Pregnant women with anemia had a nutritional status
of 58.7%, those with CED were 19.1%, and pregnant
women with the low iodine levels were 63.9%. There
is a link between family food security and pregnant
women’s energy intake (p = 0.000), as well as a
relationship between family food security and pregnant
women’s protein intake (p = 0.004). Families that are
food secure have the majority of their pregnant women
who are not anemic (58.3%), whereas families that

are

food insecure have the majority of their pregnant

women who are anemic (58.9%).
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