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ABSTRACT

Objective: Pregnant women is prone to experience food
insecurity which could jeopardize the pregnancy outcomes,
including low birth weight and birth defects. However, it was
rarely studied among pregnant women. This study aimed to
examine the predictors of household food insecurity among
pregnant women.

Methods: This was a cross-sectional study involving
120 pregnant women in 3" trimester which were recruited
from local health centre. The study was conducted from July
to November 2024. Food security was measured using stan-
dardized questionnaires called Household Food Insecurity
Access Scale (HFIAS). Structured questionnaire was used to
gather demographic, economic and characteristic data.
Pearson correlation was employed to analyse the correlation
between several variables with food security, while multi-
variable linear regression was performed to assess the pre-
dictors of household food insecurity among pregnant
women after considering the collinearity and residual to fit
the model.

Results: The study found that 20% of pregnant women ex-
perienced food insecurity, with 16.7% of them were mild food
insecure. The variables that were found to be significant corre-
lated were women'’s dietary diversity (B: -0.298, P-value: 0.008),
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maternal education (B: -0.222; P-value: 0.019), BMI pre-
pregnancy (B:0.107; P-value: 0.020) and recipient of cash
transfer program (B: 0.368; P-value: 0.002). The RZ of the
analysis was 0.417.

Conclusion: Social economic was shown to be a signifi-
cant predictors of household food insecurity among pregnant
women. Thus, immediate actions are required to prevent the
complications occurred on pregnancy outcomes.
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INTRODUCTION

Food is a fundamental needs for life to be more productive
and healthier. Meeting the food demands is crucial for both
nation and individuals in terms of availability, accessibility and
stability, which is called as food security!. Currently, food se-
curity is a major issue for health and economic development
as it is stated on Sustainable Development Goals (SDGs) goal
number 2, which is to eradicate hunger and to increase food
accessibility for all households in the world by 20302. Food in-
security is indirect cause of nutrition problem making house-
holds with food insecurity have limited access to nutritious
foods. This often leads to an intergenerational cycle, in which
households are experiencing nutritional challenges?.

In 2023, the prevalence of food insecurity among global pop-
ulation was estimated about 28.9% that made Africa as a region
having largest proportion of people facing hunger*. Meanwhile,
according to the data from Global Hunger Index (GHI), Indo-
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nesia ranked 77 out of 125 countries that face moderate hunger.
This condition was caused by the fluctuation of food prices
which affect household purchasing power®.

Furthermore, pregnant women is a vulnerable group to suf-
fer food insecurity as they have more complex nutritional needs
that made them do not have access to safe and nutritious
foods. A study explained that pregnant women tended to pri-
oritize their partner’s and children nutritional need than them-
selves. Food insecurity during pregnancy causes inadequate di-
etary intake that exacerbate maternal health outcomes, such
as birth defects, low birth weight and gestational diabetes®.

Additionally, a number of factors had been found to link
with food insecurity, such as maternal education, family size,
occupation and total incomel%1, A study has shown that low
income and educational attainment were the prominent fac-
tors of food insecurity!2, This condition lead them to be dif-
ficult to afford nutritious foods. A few studies in Indonesia
have reported factors associated with food insecurity.
However, this correlation has not been done extensively
among pregnant women in Indonesia. Prevalence of food in-
security among pregnant women is also remained unknown.
Therefore, in this present study, we were aimed to under-
stand the factors correlated with food insecurity among preg-
nant women in Yogyakarta City, Indonesia.

METHODS
Study Setting and Population

A cross sectional study was conducted in Yogyakarta.
Pregnant women who attended antenatal care (ANC) in
Ngampilan Health Centre, Jetis Health Centre, Gondoku-
suman Health Centre, and Kotagede 2 Health Centre were
recruited in this study. This study were done from August
to December 2024.

Sample Size and Procedure

Sample size was obtained using a single proportion of formula
(95% confidence level and 5% margin of error) with a total of
126 pregnant women involved in this study. However, only
120 pregnant women were participated due to absence during
data collection. The samples were selected based on several in-
clusion and exclusion criteria. The inclusion criteria of this study
were pregnant women aged 19-35 years old; gestational age
26-35 weeks; registered in Health Centre or Rahmi Mother and
Child Hospital; and not smoking. The samples were selected us-
ing purposive sampling from each Health Centres depends on
the total of pregnant women from each Health Centres.

Study Variables
Dependent Variable

Household food security data was collected using Household
Food Insecurity Access Scale (HFIAS). Subjects were asked to
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answer the question, which reflected the condition in the past
1 month. This tool consisted of 9 questions with score ranging
from 0 to 27. Those with scores from 0 to 1 classified as food
security, 2 to 7 as mild food insecurity, 8 to 14 considered as
moderate food insecurity and 15 to 27 categorized as severe
food insecurity!3. Meanwhile, numeric data were used to anal-
yse data using correlation and linear regression. Moreover, nu-
merical data helped researcher to understand the relationship
with other variables using numerical data, including income,
dietary diversity, and BML.

Independent Variables
Dietary Diversity

Dietary diversity was measured using questionnaire
Women'’s Dietary Diversity Scores (WDDDS) which consisted
of 10 food groups, including starchy staple foods (grains,
rice, tubers), pulses (beans and peas), nuts and seeds, dairy
products (milk, yoghurt, and cheese), meat/poultry/fish,
eggs, green leafy vegetables, vitamin A-rich fruits and veg-
etables, other vegetables (lettuce, cabbage, celery, cucum-
ber, tomato), and other fruits!4. The data were obtained
through 1x24 hour recall and was considered as one food
group, if it was consumed with a minimum 10 gram. Subjects
who consumed less than 5 food groups were classified to less
diverse”, while subjects consuming more than 5 food groups
were categorized to more diverse since the 5 food groups of-
ten promoted in dietary guidelines.

Demographic, socioeconomic and characteristic
of pregnant women

Self-reported demographic, socioeconomic and characteris-
tic were used to obtain the data, including age, parity, gesta-
tional age, education, occupation, type of family, and income.
Household income were divided into quartiles from quartile 1
to quartile 3. Cash transfer program was classified as yes if
the household received cash transfer from Indonesia social
safety net program.

Subjects’ nutritional status

Anthropometric measurement was conducted to obtain
data related chronic energy deficiency (CED) by using Mid-
Upper Arm Circumference (MUAC), which is an indicator to
determine pregnant women’ nutritional status. If the value
was below than 23.5 cm, it was considered as CED and if the
value was above equal to 23.5 cm, it was considered as nor-
mal. Body Mass Index (BMI) pre-pregnancy were calculated
using self-reported weight and height before pregnant.

Ethical Consideration

This study was approved by the Health Research Ethics
Committee of Ministry of Health Indonesia with registration
number DP.04.03/2-KEPK.2/709/2024. All respondents were
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asked to sign the inform consent as a confirmation for volun-
tary participation.

Statistical Analysis

Data analysis was performed using software Statistical
Package for the Social Sciences (SPSS) version 27 with 95%
of confidence interval. Univariate analysis was done
through descriptive statistics using mean, standard devia-
tions, frequency and percentage to summarize the data. To
examine the association between independent and depen-
dent variables, pearson/ spearman correlation test was
used. It depends on the normality of the data which was
analysed using Kolmogorov-Smirnov. If the data were nor-
mally distributed, pearson correlation was employed. If the
data were not normally distributed, non-parametric spear-
man correlation was done.

Multivariate analysis was analysed using linear regression
to analyse the predictors of household food insecurity among
pregnant women after adjusted by several variables. All vari-
ables were included in the analysis using Enter method.
Variables with VIF < 10 were excluded from the model to
prevent high collinearity with food security. We checked
model residuals for fit. Statistical significance was deter-
mined at P < 0.05 for all analysis with two-sided test.

RESULTS

A total of 120 pregnant women were participated in this
study. Table 1 presents characteristics, demographic and nu-
tritional status of pregnant women. The mean age was
28.81+£3.8 with gestational age 30.19 £ 2.8. A greater pro-
portion of women had secondary education (48.3%) and not
working (54.2%). Around 83.3% of pregnant women lived in
nuclear family. What is more, there were 65% of pregnant
women received cash transfers. Most of the subjects’ income
were in Quartile 2 (50%).

In terms of nutritional status, most of pregnant women had
normal BMI before pregnancy (53.3%) and 88.3% of preg-
nant women presented a normal nutritional status according
to MUAC. Moreover, there was 20% of pregnant women ex-
periencing food insecurity and 18.3% of them had less di-
verse foods.

Table 2 revealed the correlation between several vari-
ables with food insecurity. It was found that cash transfer
program (CTF) had moderate correlation with food insecu-
rity among pregnant women (r: 0.455, p-value: 0.000)
compared to other variables. Other variables also indicated
that there were significant correlation between birth spac-
ing, BMI pre-pregnancy, dietary diversity, maternal educa-
tion, total income, maternal working status and family size
towards household food insecurity among pregnant women
(P-value < 0.05).

Table 1. Descriptive analysis of characteristic respondents and
household food security among pregnant women

Variable Mean + SD n (%)
Age in years, meanxSD 28.811+3.8
Gestational age 30.19 + 2.8
Birth spacing, months + SD | 35.46 + 42.7
Maternal education status
Primary education - 12 (10)
Secondary education - 58 (48.3)
Diploma and above - 50 (41.7)
Maternal occupational status
Working - 55 (45.8)
Not working - 65 (54.2)
Family Size
Nuclear family - 112 (83.3)
Extended Family - 8 (6.7)
Cash Transfer Program
Yes - 78 (65)
No - 42 (35)
Income
Quartile 1 - 30 (25)
Quartile 2 - 60 (50)
Quartile 3 - 30 (25)
BMI pre pregnancy
Underweight, n(%) - 23 (19.2)
Normal - 64 (53.3)
Overweight - 10 (8.3)
Obesity - 23 (19.2)
MUAC
< 23.5cm 14 (11.7)
>=23.5cm 106 (88.3)
Household Food Security
Severe food insecure - 1(0.8)
Moderate food insecure - 3(2.5)
Mild food insecure - 20 (16.7)
Food secure - 96 (80)
Women'’ Food Diversity
Diverse - 98 (81.7)
Less Diverse - 22 (18.3)
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Table 2. Correlation between several variables with household
food insecurity

Variables r P-values
Parity 0.237 0.005?
Birth spacing 0.209 0.0112
BMI pre-pregnancy 0.254 0.0032
Dietary diversity -0.270 0.0012
Cash transfer program 0.455 0.0002
Maternal education -0.238 0.004°
Total income -0.376 0.0002
Maternal working status -0.261 0.0022
Family size 0.279 0.0012

a Significant correlation using pearson correlation.

Household Food Insecurity

Correlation between several variables on household food
insecurity was assessed through univariate, bivariate and
multivariate analysis. Linear regression was used to deter-
mine the factors correlated with household food insecurity
among pregnant women. In Table 3, we found that dietary di-
versity was significantly correlated with food security (B: -0.298,
P-value: 0.008). Furthermore, cash transfer program showed a
significant correlation with household food insecurity (B: -0.368;
P-value: 0.002). This correlation also remained significant for
maternal education (B: -0.222; P-value: 0.019) and BMI pre-
pregnancy (B: 0.107; P-value: 0.020).

Table 3. Linear regression on Household Food Security

DISCUSSION

In this study, we evaluated several factors, including dietary
diversity, receiver of CTF, maternal education, family size, ma-
ternal nutritional status, income and birth spacing, towards
food insecurity among pregnant women in Yogyakarta, which
was mostly dominated with normal to overweight and obese
using BMI pre-pregnancy. Our findings revealed that the pro-
portion of food insecurity pregnant women was 20%, with
16.7% of them experiencing mild food insecurity. It was also
indicated that dietary diversity, CTF, maternal education, and
BMI pre-pregnancy were significant predictors of food insecu-
rity among pregnant women.

Our study demonstrated that the prevalence of pregnant
mothers who had less diverse foods was 18.3%, which also
showed that dietary diversity and food security was inversely
correlated. Decreasing of dietary diversity aligned with increas-
ing food insecurity due to lack of consumption animal- source
foods. This finding was supported by a study from Lo (2012)
that food diversity and total expenditure can be indicators for
household food security which is reflected by the increasing di-
etary diversity could decrease food insecurity and affected the
food choices in a family®>.

In Indonesia, cash transfer was given to the family which reg-
istered as poor family in social welfare data. This study showed
that family who did not receive CTF were more likely to be food
insecure. This finding was supported by other study that women
who obtained cash transfer tended to allocated two third for
multiple foods!®. This finding aligned with other study that the
beneficiaries of CTF were food secure since they stated that the
availability of foods in their family were varied!’. However, other
study indicated that food assistance program might contribute
to dysregulated eating since a monthly-distribution of CTF could
cause monthly cycle of food abundance and scarcity?®.

Variables B SE 95% CI P value
Pregnant women’ dietary diversity -0.298 0.111 -0.354; 0.218 0.0082
Cash Transfer Program (CTF) -0.368 0.118 -0.134; 0.601 0.0022
Maternal education -0.222 0.093 -0.435; 0.037 0.0192
Family size 0.026 0.079 -0.131; 0.183 0.744
BMI pre pregnancy 0.107 0.045 -0.197; 0.254 0.020°
Total income -0.025 0.083 -0.190; 0.140 0.762
Birth spacing 0.001 0.001 -0.001; 0.004 0.280

Adjusted R?: 0.471; Adjusted for age, parity, and maternal working status; @ significant correlation; CI: Confidence interval.
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In terms of education, maternal education is negatively cor-
related with food security. It was possible when women with
low education had limited knowledge about nutrition and
healthy eating that bring about household food insecurity!®.
What is more, poor maternal education which was mostly
found in low economic households were considered as signif-
icant factors of food insecurity??. So that, enhancing educa-
tion is an effective policy to address the increasing in eco-
nomic inequality.

BMI pre-pregnancy was indicators. BMI pre-pregnancy was
positively correlated with household food insecurity. Higher
BMI was also followed by the increasing of HFIAS score that
would lead to excessive gestational weight gain. This study
had similar finding with other study using categorical data. It
mentioned that higher pre-pregnancy body mass index was
found among women with food insecurity?!. Qualitative data
indicated that food insecure women tended to consider
cheaper foods which were dominated by sugar, fat and na-
trium content making them to be overweight and obese. This
condition would increase the risk of gestational diabetes mel-
litus (GDM)22,

STRENGTH AND LIMITATIONS

To the best of our knowledge, this study was the first to de-
termine its predictors of household food insecurity among
pregnant women in Indonesia, particularly Yogyakarta.
However, this study considered several limitations. First, the
sample size was too small that make it could not generalize
to all pregnant women in Yogyakarta. Second, cross sectional
method used in this study could not generate causal relation-
ship between predictors and household food insecurity.
Furthermore, pregestational BMI could lead to bias since it
was self-reported.

CONCLUSION

In our study, we provided evidence of predictors for
household food insecurity among pregnant women. This
study highlights that dietary diversity, maternal education,
recipient of CFT and BMI pre-pregnancy were prominent
predictors of household food insecurity among pregnant
women. Prioritizing issue on food security among pregnant
women is pivotal for public health intervention to mitigate
any nutrition problems, particularly targeting low socioeco-
nomic family. Future research is required to measure the
pregnancy outcomes among pregnant women with house-
hold food insecurity.
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