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ABSTRACT

Hunger is a condition of food insecurity. One of the efforts that can be made to reduce the incidence of food insecurity
is to maintain food security, especially in households. This research aimed to analyze the relationship between food
consumption and income and food expenditure with household food security in Caringin District, Bogor Regency. This
is an analytic observational study with a cross-sectional design with a random sample of 60 households in Caringin
district, Bogor regency. Assessment of household food availability based on a food availability questionnaire consisted
of several types of food groups. Income and expenditure were measured by assessing household income. The condition
of household food diversity measured using the HDDS questionnaire. The chi-square test was used to analyze the
relationship between consumption behavior, income, household expenditure, and household food security. There was
a relationship between income (p<0.001) and expenditure (p<<0.001) with household food security, while consumption
behavior is not (p>0.05). It is concluded that there was a relationship between income and expenditure on food security,
but behavior did not show an insignificant relationship. There needs to be an in-depth analysis to find other factors
influencing food security apart from the variables examined in this study.
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INTRODUCTION Latin America and the Caribbean were affected by
hunger in 2020. The global prevalence of moderate
or severe food insecurity (measured by the
Experience of Food Insecurity Scale) has slowly
increased since 2014; one in three people in the
world, or around 2.37 billion people, did not have
access to sufficient food in 2020 or the equivalent
of an increase of almost 320 million people in just
one year. One form of business that can be done
is to increase food security to end hunger, food
insecurity, and malnutrition (FAO, 2021).

Not everyone has the ease of obtaining
the food they need; this leads to hunger and
malnutrition on a large scale worldwide. Part of
the world’s population now experiences chronic
food shortages and cannot obtain enough food
to meet energy needs. Millions of children under

Poor diet is a major cause of death and
morbidity worldwide, exceeding the burden caused
by many significant global health challenges, one
of which is the resulting global malnutrition crisis,
including hunger and malnutrition. Hunger is
caused by insecurity that occurs in the household
(Dhamija et al., 2022). Food insecurity is
responsible for poorer health (Alaimo et al., 2020).
Hunger is identified with chronic malnutrition, a
person’s inability to obtain sufficient food to meet
minimum daily dietary energy requirements for
one year (Webb et al., 2018).

Famine is again looming throughout the world
due to the Covid-19 pandemic. It is projected
that between 720 and 811 million people in the
world will face hunger in 2020, or an estimated

increase in the number of more than half of the
world’s malnourished population found in Asia
(418 million) and more than a third in Africa (282
million). Compared with 2019, approximately 46
million more people in Africa, 57 million more
in Asia, and approximately 14 million more in

five years old (toddlers) suffer from chronic or
acute malnutrition during food shortages, seasons
of hunger, and social unrest (Kementerian PPN/
Bappenas, 2023).

The aim of building food security is to ensure
the availability and consumption of sufficient,
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safe, quality, nutritious, and balanced food at the
household, regional, and national levels at all
times and evenly and is affordable and does not
conflict with the religion, beliefs, and culture of
the community, to be able to live a healthy, active
and productive life in a sustainable manner (UUD
RI, 2012).

The direct causes of nutritional problems are
food intake and disease. According to UNICEF,
food intake is determined by food availability.
Food availability is related to the physical presence
of food in sufficient quantities. This availability
includes aspects of quantity and quality. Several
studies show a positive relationship between food
diversity and quality, micronutrient intake for
children under five, and household food security
(Antwi et al., 2022; Jun et al., 2019). Apart from
that, research conducted by (Prasetyaningtyas,
2017) Found a relationship between food
availability and the food diversity of farmworker
households (Prasetyaningtyas & Nindya, 2018).

Availability of food and sufficient food
consumption are factors in obtaining a variety of
safe, quality, and nutritious food. This depends
on the level of poverty in the household. Food
security will have a significant impact on reducing
poverty. Bogor Regency is one of the districts
that has experienced an increase in population
below the poverty line, amounting to 7.69% of the
population below the poverty line. Researchers
are interested in studying one of the sub-districts,
namely Caringin, because, based on data from
Caringin Sub-district, there are still quite a lot of
households that fall into the underprivileged group
(Badan Pusat Statistik Kabupaten Bogor, 2021).
This research aims to analyse food availability,
income, expenditure, and household food diversity
in Caringin District, Bogor Regency.

METHODS

This research is an analytical observational
study with a cross-sectional design. The population
in this study was all households in Caringin Village,
Caringin District, Bogor Regency. The samples
were taken using the random sampling technique.
The minimum sample required using the estimation
formula was 60 households in the selected sub-
districts. The basis for calculating the sample based
on food security index data in Bogor Regency in
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2020 with a random household sampling technique.
Data collection in this research carried out by
interviews using a structured questionnaire related
to food availability and expenditure and a food
consumption diversity questionnaire.

Assessment of household food availability
based on a food availability questionnaire, which
consisted of several types of food groups (animal
source food, vegetable source food, fruit, milk/dairy
products, and vegetables) that are available or not
available. Household food availability categorized
into two compared with normative consumption per
individual (300 grams per day), namely insufficient
if food availability <300 grams/day and sufficient if
food availability (Santi & Andrias, 2015).

Income and expenses are measured by
assessing household income consisting of the
number of household members who have income;
the amount of income then asked about the
frequency, daily, weekly, or monthly (Widyareni,
2011). Total income calculated for one month
from the frequency of household income. The
assessment of household expenditure grouped
into two, namely food and non-food expenditure,
then the amount of expenditure and frequency
of expenditure measured and then totaled into
expenditure in one month. The proportion of food
expenditure calculated by the percentage of food
expenditure compared to total expenditure. The
proportion of food expenditure classified into 2,
namely < 60% and > 60% (Widyareni, 2011).

The condition of household food diversity
measured using the Household Dietary Diversity
Score (HDDS) questionnaire. The HDDS score
calculated by writing the number 1 for the
type or group of food consumed and O if it is
not consumed. Then, add up all the scores from
all food groups. The total results range from 0
to 12. The HDDS score grouped into 3 criteria:
a low score of less than 3, a medium score of
4-5, and a high score of more than 6. Next, the
average HDDS score for the household calculated
(Swindale & Bilinsky, 2006).

Household food security status measured
using the United States Household Food Security
Survey Module (US-HFSSM) form, which then
classified as food secure if the value between 0-2,
food insecure without hunger between 3-7, food
insecure with degrees moderate hunger between
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8-12, and food insecurity was severe hunger if the
value between 13-18 (Bickel et al., 2000).

The statistical analysis used to determine
the relationship between consumption behavior,
income, and household expenditure with household
food security is the Chi-Square test with p < 0.05.

RESULTS AND DISCUSSIONS

General characteristics of respondents showed
that most respondents were aged 18-40 years
(72.2), and the rest were aged 41-65 years (27.8%).
This shows that most respondents are of productive
age. The highest level of education of respondents
was high school (61.1%), while the least was
elementary school (2.8%). Most respondents’
occupations were not working or acting as a
housewife (54.2%), and 15.3% of respondents had
jobs other than being self-employed and private
employees.

Table 1. Characteristics of Respondents

Characteristics n (%)

Age

18—-40y.0 52(72.2)

41-65y.0 20 (27.8)
Educational background

Elementary school 2(2.8)

Junior high school 8 (11.1)

Senior high school 44 (61.1)

College 18 (25.0)
Occupation

Housewife 39 (54.2)

Self-employed 9 (12.5)

Entrepreneur 6 (8.3)

Private sector employee 709.7)

Other 11 (15.3)

Table 2 shows that almost all respondents eat
various types of food. However, the type of food

that respondents consumed the lowest was fish;
only 84.7% of respondents consumed it. This is
supported by previous research, which shows that
most of the research conducted in rural Indonesia
from 2000-2015 showed a decline in food groups
such as fish. This based on previous research that
low consumption of fish is influenced by several
factors, one of which is household production
(Mehraban & Ickowitz, 2021).

Table 2. Distribution of Food Diversity Consumed
According to Respondents

Type of Food Consumption Pattern
n (%)
Yes No

Wheat 72 (100) 0(0.0)
Vegetables 72 (100) 0 (0.0)
Tubers 72 (100) 0(0.0)
Fruit 72 (100) 0(0.0)
Meat 72 (100) 0(0.0)
Eggs 72 (100) 0(0.0)
Fish 61 (84.7) 11 (15.3)
Nuts 70 (97.2)  2(2.8)
Dairy products 72 (100) 0(0.0)

Foods made from oil, fat, or butter 72 (100) 0 (0.0)
72 (100) 0(0.0)
71 (98.6) 1(1.4)

Sugar/honey
Other foods

Table 3 shows that 73.6% of households had
insufficient food availability (individual normative
consumption in the household <300 g). Bivariate
analysis was carried out to measure the relationship
between normative cereal consumption behavior
and food security status. A correlation test using
Spearman with a = 0.05 obtained a p = 0.14,
meaning there is no significant relationship
between normative cereal consumption behavior
and the status of food security in society.

Table 3. Relationship between Normative Cereal Consumption and Food Security Status

Normative Food Security Status
Total p- value
Cereal Food insecure, moderate degree of hunger Food insecure, without hunger Food security
Consumption n % n % n % n %
<300¢g 7 9.7 17 23.6 29 403 53 73.6 0.14
>300 ¢ 1 1.4 4 5.6 14 194 19 264 ’
Total 72 100
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Table 4. Relationship between Monthly Food Expenditure and Food Security Status

Food Security Status

Monthly F Total
ont y ood Food insecure, moderate degree of hunger Food insecure without hunger Food security P value
Expenditures
% % n % n %
>60 % 0 0.0 0.0 16 22,2 16 222
< 60% 8 11.1 21 29.2 27 375 56 77.8 <0.001
Total 72 100

These results align with research conducted
by Santi dan Andrias (2015) in Lumajang, which
resulted in an analysis of no relationship between
food stock availability as measured by household
cereal consumption and food security status.
Other research shows different results indicating
a relationship between normative household
food consumption and food security status
(Hapsari & Rudiarto, 2017). Food availability
generally influences food security status because
it determines the degree of hunger and household
consumption. Food availability is influenced
by other factors, such as the number of family
members, age, and food allocation in the household
(Drammeh et al., 2019). In Caringin District,
this insignificant relationship could occur due to
variations in age within households and different
allocations in terms of food consumption. So,
household members ignore how much food they
should consume.

Most households had food expenditure <60%
of their monthly expenditure (Table 4). Correlation
analysis using Spearman’s rank obtained p
value <0.001, meaning there was a significant
relationship between monthly food expenditure and
household food security status in Caringin District.
This aligns with research Sutyawan, Khomsan, dan
Sukandar (2019), that a real negative relationship
exists between the food security index and the
proportion of household food expenditure. Higher
food expenditure compared to other needs makes
households more vulnerable to food insecurity.

This condition usually occurs in low-income
families (Kh’ng et al., 2022). Households with
low income will focus on buying food without
paying attention to its nutritional content. Finally,
the proportion of food expenditure will be greater
than other expenditures. This is different from
households that have higher incomes. High-income
households will consume varied and nutritious
foods (Manyullei & Arundhana, 2021).

After grouping respondents’ income based
on the District Minimum Wage, it was found that
69.4% of respondents had an income over the
district minimum wage. The remaining 30.6%
had incomes below the district minimum wage,
and it was known that some of them worked odd
jobs with an uncertain income. The results of
the Spearman rank correlations test showed p
value<0.001, which means there was a significant
relationship between monthly income and food
security status, meaning that the lower the
respondent’s income, the more food insecure they
are (Table 5).

In Ethiopia, households with low incomes are
5 times more likely to experience food insecurity
than households with high incomes (Derso et
al., 2021). Food insecurity due to low income
also occurred in England in 2004-2016, with an
increase of 18.1% of households experiencing food
insecurity. It is also associated with poor health and
disability (Loopstra et al., 2019). The unique thing
that can be found in this research is that several
households with low incomes can still avoid food

Table 5. Relationship between Monthly Income and Food Security Status

Food security status

Monthly income Food insecure, moderate degree of hunger Food insecure without hunger Food security Total P value
n % n % n % n %
<Rp 2.975.000 (Low) 7 31.8 10 455 5 227 22 306
> Rp 2.975.000 (High) 1 2.0 11 22.0 38 76.0 50 694 <0.001
Total 72 100
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insecurity (5%). Although low income is a fairly
strong factor in predicting household food security
status, this parameter cannot be the only reason
behind food insecurity (Pool & Dooris, 2022).
The results of research in Bogor are not different
from those in other places where low income is
associated with food insecurity. As shown in Table
5, the majority of respondents have incomes above
IDR 2,975,000, perhaps because the location of the
Caringin sub-district borders the Sukabumi district
and is an industrial location.

CONCLUSION

This research concludes that many households
still have food insecurity status in Caringin Village,
Caringin District, Bogor Regency. The analysis
results show that food security status is caused by
the proportion of monthly food expenditure and
monthly income. The way to manage monthly
expenses and income is that there needs to be a role
for the housewife in the household in arranging
a food menu that is more varied and highly
nutritious. Therefore, it is necessary to increase
mothers’ knowledge as one of the dimensions
of food security in the aspect of affordability.
Analysis shows there is no relationship between
food availability and food security. The weakness
of this research is that respondents’ participation
is still relatively small. Apart from that, there
is a need for in-depth analysis to find out other
factors that influence food security apart from
the variables examined in this research. In the
future, this research will encourage households
to increase their food security by paying more
attention to local food. In addition, strengthening
human resources by empowering small-scale food
businesses, which is the dominant feature of the
Indonesian agricultural economy, requires aligning
or integrating small-scale food business activities
into the food supply chain.
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