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Abstract People living in developing countries, such as Ethiopia, suffer from food insecurity and lack of access to
nutrition. Hence, this study aimed to assess the food security status of rural households and identify the factors that
influence food security. For the purpose of this study 173 households were selected randomly from two peasant
association of Atshi district. Therefore, data were collected using household survey. The collected data were
analyzed using descriptive statistics and ordered probit model. The findings indicated that the majority of households
had high diet diversity, this suggests that they had access to a wide range of food groups. Despite the high dietary
diversity, the study revealed that a significant proportion of households experienced food insecurity. Most
households had higher household food insecurity access scale and this indicates an inability to access sufficient and
nourishing food. Moreover, the results indicates that income, gender, land size, farm experience, potato farming, and
access to extension are positively associated with food security. Generally, household food insecurity was measured
at a greater level showing that diet diversity at household level is not a guarantee to stay food secured. In light of
these results, this study suggests that more gender-based capacity-building initiatives are necessary to ensure food
security at household level.
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1. Introduction

Food insecurity and malnutrition continue to be global
problems [1]. Food insecurity and malnutrition are
interconnected and represent significant global challenges
that have been addressed by several United Nations
Sustainable Development Goals (SDGs). In 2020, there
was a significant global increase in the number of people
unable to afford a healthy diet particularly in developing
countries. Approximately 3.1 billion individuals of which
282 are from Africa faced challenges in accessing a
nutritious diet [2] that has resulted a wide range of issues
including poverty, hunger, and health problems. However,
progress towards meeting these goals particularly in
developing countries, has been sluggish. In Africa, since
the onset of the COVID-19 pandemic, the number has
increased by 57 million. Moreover, over one billion
individuals are unable to afford a nutritious diet, and
approximately 30% of children experience stunted growth
owing to malnutrition. Unfortunately, Africa and many
other developing countries not making sufficient progress
towards achieving the food security and nutrition goals

outlined in the Sustainable Development Goals by 2030
targets to eradicate hunger and malnutrition by 2025
[3,4,5]. Many African countries are facing acute food
insecurity, the majority are concentrated in five conflict-
affected nations. East Africa, specifically Sudan, Ethiopia,
South Sudan, and Somalia, is home to four of the top ten
countries facing acute food insecurity [6]. According to a
report from the Africa Center for Strategic Studies,
Ethiopia is currently facing food insecurity, with
approximately 20.1 million people affected and 15.1
million requiring emergency assistance. This situation was
the result of war in Tigray, conflicts in other regions of the
country, and severe drought in the Horn of Africa [6]. In
Tigray regional state, food security remains a pressing
concern, with 89% of the households experiencing food
insecurity. Among the population, 42% were moderately
and 47% were severely food insecure. Additionally, over
80% of households have inadequate diets and
approximately 57% consume poor-quality diets. The
consumption of nutritious foods such as meat, vegetables,
and fruits has significantly declined since October 2020,
averaging less than one day per week [7]. In addition,
factors affecting the food security status of households in
the study area have not been well studied. To the best of
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our knowledge, little is known about the factors associated
with food insecurity and the status of household food
security in Tigray regional state and in the study districts
in particular. Hence, this study was aimed to fill this
knowledge gap. The main objectives of this study were to
(1) assess the food security status of rural households (2)
identify the factors affecting household food security and
(3) identify the food insecurity coping mechanisms used
by households during hardship seasons.

2. Methods and Materials

2.1. Description of the Study Area

The study was conducted in the Atsbi district, located in
eastern zone of the Tigray regional state, it found
approximately 65 km from the regional city Mekelle. The
district is situated northeast of the regional city at
coordinates 13° 36N and 39° 36E [8].

2.2. Sampling Procedure

A multistage sampling techniques were used to select
respondents from the study area. In the first stage, Atsbi
district was purposively selected based on the
vulnerability of food insecurity. In the second stage, two
peasant associations Gebrekidan and Felege-Woyni were
selected purposively. Finally, 173 respondents (heads of
household) were selected using simple random sampling.
The sample size was determined using Cochran formula [8]
to make the sample respondents more representative of the
population.

p(l-q) 4094
n=22 =p= =0.13=g=1-p,q=0.87 (1
o2 31708 g P9 @)
n =1.962 13’('288 =173
05

Z=95% degree of confidence (1.96)

P= population proportion of target population
Q=1-p

n = the sample size

e=allowable error (5%)

2.3. Method of Data Collection

Data were collected through household surveys that
consists household resources, income, diet diversity, and
the socioeconomic activity of respondents through
interviews using structured questionnaires. In addition,
secondary data were collected from various sources, such
as farmers’ training centers, relevant published literature,
and official district Agriculture and Rural Development
reports.

2.4. Method of Data Analysis

The collected data were analyzed using econometrics
model and descriptive statistics such as frequency,
percentage, mean, and standard deviation. Food security
status was measured using the household food insecurity
access score (HFIAS) and household diet diversity

developed by the Food and Nutrition Technical Assistance
Project (FANTA) in 2007. The codes for each of the nine
questions about the frequency of occurrence of food
insecurity were added to determine the HFIAS score for
each household [9]. Additionally, the HDDS was used in
this study by counting the number of food groups which
varied from 0 to 12 that a household was advised to have
consumed in the 24 hours prior to the survey [10,11].
Then, the determinants of household food security were
examined using the ordered probit model. A widely used
approach to estimating models of this type is an ordered
response model. This model is thus often referred to as the
ordered probit model.

The equation for the ordered probit model for the
determinants of household food security can be
represented as follows:

y*i = xip + &i, & | xi ~ N(O, 1)

And,yi={1,ifyi<0,2,if0<yi<0q,3,ify*i>a

In this model, for each observation i, there is a latent
variable yi* that is determined by the linear function of the
independent variables xi and the coefficients . The error
term i follows a standard normal distribution.

Table 1. Summary of working hypothesis

Definition of variables

Measurement and sign

Age of household head
Land size
Livestock size

Distance from home to the
district market
Education level of the household
head
Access to extension service

Ownership of irrigated land

Year (+-

Hectar (+
Tropical Livestock Unit (+)

Hour (-)

1 if household access to formal
education
Frequency of development agent
contact
1 if the household has irrigated

land, 0 otherwise
1 if membership in saving and
credit cooperative, 0 otherwise
1=yes,0=no
1 if the household participates in
non-farm activities, 0 otherwise

Membership in saving and credit
cooperative
Access to market information

Non-farm activity

Annual income
Household food insecurity access
scale
Household diet diversity

Ethiopia birr
frequency-of-food insecurity
occurrence
Number of food groups consumed
per 24 hours

3. Results

3.1. Socioeconomic and Demographic
Characteristics of Household

The Table 2 presents the socioeconomic and
demographic characteristics of household. The average
age of the household heads is 47.6 years. This indicates
the households were found in productive age. The average
family member was 5.5 per household. The average land
size of the households was 1.85 hectare, and the livestock
size of the respondents was 2.5 (TLU). Additionally, farm
experience, which has an average duration of 23.9 years,
shows how long people have been involved in farming
activity. This shows that the degree of skill and
understanding among farmers. The market distance
calculates the average distance between a household and
the nearest market, with an average value of 1.94 hour.
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This indicates that the market was far from residence of
the households, which can have an impact on how easily
they can obtain goods and services including food items.
Remittances, which the money people send back to their
home country, has an average value of 999.6 birr. This is
often associated with migrant laborers who support their
families or contribute to their communities. Furthermore,
64.7% of households are headed by males, while 35.2%
are headed by females. Most of the respondents are
illiterate; however, education plays a crucial role in
enabling farmers to understand agricultural information
and participate in different agricultural businesses. As
farmers become more educated, they can easily access
agricultural information and engage in diverse agricultural
activities.

Moreover, the annual income of the households was
17369.8 birr and households have an average diet
diversity score of 6.4. This suggests that households
were consumed relatively diverse range of foods groups.
Having access to a varied diet is important for
maintaining good health and ensuring an adequate intake
of essential nutrients, vitamins, and minerals. However,
the household food insecurity access scale (HFIAS) was
4.3, indicates that households have experience some
degree of food insecurity. This can lead to malnutrition,
poor health outcomes, and reduced productivity, which
negatively impact the overall well-being and health of
household members.

Table 2. Socioeconomic and Demographic Characteristics of
Households

investment and growth. On the other hand, only 21.4% of
people have access to market information, which may
have an impact on decision-making and market
participation. Nearly 47.4% of the population are
members of savings and credit cooperatives, promoting
financial inclusion. Additionally, 40.5% of households
were member of in the potato production and marketing
cooperative.

Table 3. Household Access to Institutional Service

Discerption Frequency Percentage
Participation in nonfarm activity 88 50.9
Access to irrigation 94 54.3
Credit access 63 36.4
Access to market information 37 214
Membership in Saving and Credit 82 474
Participation in potato business 70 40.5

3.3. Food Security Status of the Households

The household diet diversity (HDD) categories that
presented in Table 4 shows the food security status of a
household. Accordingly, most of the households have high
diet diversity (54.3%). It is found that the majority of
households have better food security and easier access to a
variety of nutrient-dense foods. There's a higher
probability that the diets in these households are nutritious
and well-rounded. Furthermore, about 44.5% of the
households have moderate level of dietary diversity. Even
though they might have access to a respectable range of
foods, they might still gain from additional dietary

Variables Mean diversity. However, 1.2% of the household had low
Age of the household head 47.6+9.2 dietary diversity. This indicates restricted access to a wide
Family size 5.5+1.8 range of foods diversity. This could point to a greater
Land size in hector 1.9+1.21 chance of nutritional deficiencies and food insecurity.
Livestock size in (TLU) 2.5+2.06
Farm experience in year 23.9+8.72 Table 4. Household Diet Diversity
Remittance received in birr 999.6+2012.8 Food security status of households Freq. Percentage
Annual income of household in birr 17369.8+113 Low diet diversity (0_3 food groups) 2 12
. . 234 medium diet diversity (4-5 food groups) 77 445
Distance to nearest market (in hour) 19+1.1 high diet diversity (>=6 food group) 94 543
Household diet diversity 6.4+1.4
Household food insecurity access scale .
(HFIAS) 4.3+4.7 Table 5. Household Food Insecurity Access Scale of the Household
Categorical variables F(r)equency HFIAS Freq. Percentage
(%) Food secure 83 47.98
(}B_mder of Female 61(35.3) Mild food insecure 19 10.98
Male 112(64.7) Moderate food insecure 52 30.06
Education Illiterate 138(79.8) Severely food insecure 19 10.98
level Literate 35(20.2)

3.2. Household Access to Institutional Service

Table 3 presents the meaningful results about the
household’s participation in different social groups and
access to resource. Accordingly, approximately 50.9% of
the households engage in nonfarm activities to generate
additional income. This indicates a reliance on diversified
income sources apart from traditional farming. The
majority of households (54.3%), were access to irrigation,

which can contribute to increased agricultural productivity.

The fact that 36.4% of people have access to credit
emphasizes the importance of financial resources for

A useful tool for understanding the various degrees of
food security among households is the Household Food
Insecurity Access Scale (HFIAS). The result in Table 5
indicated that food security was identified in nearly half of
the households (47.9). This indicates that there is regularly
access to enough nourishing food. About 10.9% of
households experience mild food insecurity and
occasionally struggle to obtain a balanced, healthful diet.
They might run into restrictions with regard to the variety
and amount of food. On the other hand, 30.1% of
households were classified as having moderate food
insecurity, meaning they had more substantial challenges
getting enough food on a regular basis. They might
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experience sporadic shortages and restricted availability of
a variety of food sources.

3.4. Determinants of Household Food
Security

The determinants of household food security were
identified using the ordinary probit model. The result
presented in Table 6 indicated that income, gender, farm
experience, and land size were the main factors that affect
household food security.

Household income: income levels have a positive
relationship with household diet diversity and food access
measured by household food insecurity access scale. This
means that as the income of a household increases by 1
birr, the consumption of diversified food groups also
increases by 1.1% and. However, the household food
insecurity access scale decreased by 2.1%. This indicates
having high income allows households to purchase a
wider variety of foods, which helps them meet their
dietary needs and have access to nutritious food
consistently. Additionally, household with higher income
have ability to access food from market. This result is
consistent with finding of [10] which reported that there is
high dietary diversity in households with high household
annual incomes.

Gender of household head: The gender of the
household head had a positive relationship with the
household diet diversity of the households. This implies
that as the chance of being male headed household
increases by one unit the consumption of diversified food
group increased by 68.6%. The statistical significance at
1% indicates that this relationship is highly reliable and
indicating that male-headed households may have better
access to diverse food sources or have cultural and social

factors that contribute to a wider range of food choices.
This finding is consistent with the findings of [12,13],
who reported that male headed households are more food
secure than female headed households.

Farm experience: The significantly negative coefficient
for farm experience indicated that farming experience may
have a lower range of dietary diversity. The marginal
effect indicates that as farm experience increases by 1 year,
household diet diversity decreases by a mean value of 5%.
This could be due to several factors, including
specialization in specific crops or agricultural practices, a
preference for traditional or limited crop selection, and
prioritizing market demands over household consumption.

Land Size: The significant positive coefficient of land
size indicates that, households with larger landholdings
have greater dietary diversity and lower food insecurity
access scale. Large land sizes allow for the cultivation of a
wider range of crops, including staple crops, vegetables,
fruits, and other foods. This leads to improve the food
security by reducing household food insecurity access
scale. Crop diversity in turn helps to provide a more
varied and nutritious diet. This finding was consistent with
several studies. According to [14] households with larger
areas of agricultural land had higher diet diversity.
Similarly, [15,16] discovered a positive and significant
relationship between farm size and the likelihood of food
security. However, [12] investigated that large cultivating
land areas were less likely to be food secure because
cultivation land is not regarded as the only critical
agricultural production unit.

Extension services: Food insecurity appears to be lower
in households with access to extension services, and it
shows positive coefficient (0.41). In order to give farmers,
the information, support, and tools they need to enhance
their farming methods, extension services are essential.

Table 6. Determinants of Household Food Security

. HDD HFIAS
Explanatory variables
Coef. P-value Coef. P-value
Member in potato cooperative 0.003 0.993 -0.314 0.361
Access to market information 0.366 0.131 0.273 0.212
Remittance 0.166 0.478 0.231 0.263
Livestock size (TLU 0.099 0.183 0.008 0.888
Income 0.011 0.006° -0.021 0.046"
Non-farm activity engagement -0.061 0.777 -0.030 0.878
Household age 0.030 0.161 -0.018 0.323
Gender of household head 0.686 0.009° -0.007 0.976
Education level -0.013 0.791 -0.002 0.961
Family size -0.090 0.182 0.072 0.236
Access to irrigation 0.047 0.861 0.071 0.762
Extension service -0.130 0.356 -0.410 0.001%
land size 0.186 0.018° -0.176 0.069°
Farm experience -0.050 0.020° 0.028 0.131
Market distance -0.061 0.556 0.049 0.602
Saving and credit cooperative 0.334 0.136 0.113 0.572
Aid received 0.010 0.813 0.001 0.157
Number of obs 173 173
LR chi2(17) 47.39 55.76
Prob > chi2 0.0001 0.0000
Log likelihood -104.28236 -78.78443
Pseudo R2 0.3852 0.4349

Note: “a’” at 1%, “b’” at 5% and “c” at 10% significance level
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3.5. Household Food Insecurity Coping
Mechanism

People who are food insecure face many difficulties,
especially in hard financial or when resources are scarce.
There are several coping mechanisms that people have
used to deal with this problem (Table 7). The result of this
study indicated that about 8.1% of people who experience
food insecurity choose less desirable or lower-quality
foods to eat instead of more palatable ones. A little over
6.7% of the households were cut back on daily meals and
stretched their food supply. Similarly, portion sizes were
lowered to extend the shelf life of the food, this results in
a 7.15% decrease in food quantity during each meal. In the
worst circumstances, 0.12% of people might skip a full
meal due to scarcity and 66% of people resorted to asking
their relatives for help by borrowing food. To make ends
meet, some turn to selling animals (3.5%) or taking out
credit for food purchases (3.8%).

Table 7. Household Food Coping Strategies

Food insecurity coping mechanism Frequency Percentage

Consume less preferable food 138 79.7
Reduce number of meals per day 115 66.5
Food quantity reduction 122 70.5

Skip whole day meal 2 1.2
Browed food from relative 112 64.7
Purchase food on credit 64 37
Seek employment 44 254

Sell animal 59 34

Restrict food consumption by adult 13 7.6

4. Discussion

This study employed household diet diversity and
household food insecurity access scale as measurement of
food security. Dietary diversity represents the number of
different foods or food groups consumed over a given
reference period. In this case, this study applied the 24-
hour recall period for the 12 food groups [10,11,17,18].
The result revealed that majority of the households have
high diet diversity. This result is inconsistent with the
finding of [18] which suggests that more than 57.3% of
the farmers had low diet diversity. However, a significant
proportion of the households were experienced food
insecurity problem. In addition, this study utilized the
Household Food Insecurity Access Scale (HFIAS) and the
result indicates that households were unable to access
sufficient and nourishing foods. According to [9], the
higher score of the HFIAS implies the households found
at severe food insecure. However, this result is
inconsistent with finding of [18] that found majority of the
farmers were food secure (lower HFIAS). Furthermore,
this study identified the determinants of household food
security using ordered probit model. The result of the
model investigated that annual income has a positive
relationship with household diet diversity and food access
(lower HFIAS). Higher income level in households help to
purchase a diversified food form market. This helps
households to meet their dietary needs. This result is in
line with finding of [1,19,20,21,22], claim that there is

less dietary diversity in households with low household
incomes. However, [23] revealed that income is
insufficient to guarantee for household diet diversity. The
study also finds out a positive correlation between
household gender and diet diversity. This implies that
male-headed households may have better access to diverse
food sources than women. This could be influenced by
factors such as income levels, decision-making power, or
cultural norms related to food preferences. Similarly,
[12,13,14,15,20,21,24] revealed that male headed
household were more food secure than women headed.
Studie have shown that female headed household were
more food insecure than male headed household due to
inequality in access to productive resources such as land
between male and female-headed households [25]. More
importantly, the significantly negative coefficient for farm
experience suggests that households with more farming
experience have a narrow range of dietary options. With
more farming experience, households may focus on a
specific set of crops or agricultural practices. This
specialization may limit the variety of crops grown and,
consequently, the diversity of foods available for
consumption. This result is in line with [16] that found a
negative relationship between farm experience and food
security. However, [26] pointed out farm experiences are
positively correlated with dietary diversity.

Land size positively affects both the diet diversity and
household food insecurity access to scale. This implies
that large land sizes allow farmers to cultivate different
food and cash crops, including staple crops, vegetables,
fruits, and other foods. An increase in a households’
farmland by a one hectare makes the household to have
high diet diversity and less likely to fall within the
severely food insecure situation. This result is consistent
with past studies reported positive relationship between
land size and food security [14,15,16] found that,
households with larger areas of agricultural land size had
higher HDDS and lower HFIAS [25]. However, [12]
reported that households with larger cultivating land size
were less likely to be food insecure.

Moreover, extension services can help to boost food
production and improve food security. This finding is
consistent with the finding of [24], stated that access to
extension may help much to improve the food security
status of households. A farmer who has better access to
training has better awareness about improved technologies
and has an opportunity to improve their food security
status. Therefore, the finding revealed that extension
service negatively correlated with food insecurity access
scale. Furthermore, people who experience food insecurity
face a number of challenges. In these circumstances,
people use various coping mechanisms to deal with the
scarcity of food. These strategies include deciding on less
appetizing or inferior food options, cutting back on the
number of meals each day, reduce portion sizes,
sometimes skipping meals completely, borrowing food
from family members, selling animals, and access credit to
make food purchases.

Conclusion and Recommendation

Generally, this study examined household food security
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status of rural household using food security measures such
as household dietary diversity and the household food
insecurity access scale (HFIAS). The study found that the
majority of households had high diet diversity, indicating
access to a variety of foods. However, as reflected in higher
HFIAS scores significant proportion of households still
experienced food insecurity. Furthermore, several factors
associated with diet diversity and HFIAS were identified
using ordered probit model. The result shows that gender,
larger land sizes, access to extension services and income
contributed to improved food security. However, farm
experience negatively affects food security. These findings
underscore the need for targeted interventions to address
specific challenges in ensuring adequate and diverse food
access for households. Based on the finding we suggests
that female headed households have sever food insecurity
problem; hence address gender disparities in resource
access and decision-making authority within households by
providing equal access to loans and agricultural training for
women-headed households. Government and other
stakeholders in Tigray regional state should invest in
scaling up of agricultural value chains and create market
access for smallholder farmers to increase incomes and
improve food security at household level.

Limitation and Strengthens of the Study

The study on household food security in rural Tigray,
Ethiopia has some limitations, including its geographical
scope being limited to the Tigray regional state, which
may impact the generalizability of the findings. However,
the study's strengths include the use of well-established
and validated food security measures, a comprehensive
analysis of both diet diversity and HFIAS, the
identification of key determinants of food security through
econometric modeling, the provision of valuable insights
for policymakers and stakeholders in the Tigray region
and the study's contribution to the existing body of
knowledge on food security in rural, developing contexts,
which can inform future research and policy decisions.

Abbreviations

FAO: Food and Agricultural Organization
HFIAS: Household Food Insecurity Access Scale
ACFSS: Africa Center for Strategic Studies
WFP: World Food Program

Author’s Contribution

All authors contributed to this study. AB collects data,
analyzes data and writes the paper. KM and TH edited the
paper and supervised the study. All authors read and
approved the final manuscript.

ACKNOWLEDGEMENT

We thank Mekelle University for financial support, all
respondents, and extension agents who participated during

data collection.

Competing Interest

The authors declare that they have no competing
interests.

Availability of Data and Materials

The data set used in this study is available from the
corresponding author on reasonable request.

References

[1] Nkoko N, Cronje N, Swanepoel JW. Factors associated with food
security among small-holder farming households in Lesotho.
Agric Food Secur. 2024; 13(1): 1-10.

[2] FAO, IFAD, UNICEF W and W. In Brief to The State of Food
Security and Nutrition in the World 2023.; 2023.

[3] Babu S, Gajanan S, Sanyal P. Food Security, Poverty and
Nutrition Policy Analysis: Statistical Methods and Applications.
Academic Press; 2014.

[4] Bahn RA, Hwalla N, EI Labban S. Leveraging nutrition for food
security: The integration of nutrition in the four pillars of food
security. In: Food Security and Nutrition. Elsevier; 2021: 1-32.

[5] FAO, AUC E and W. Regional overview of food security and
nutrition statistics and trends.; 2023.

[6] ACFSS. Conflict Remains the Dominant Driver of Africa * s Food
Crisis Unresolved Conflicts Continue to Drive Africa * s Food
Crisis.; 2023.

[7] WFP. Emergency Food Security Assessment Tigray Region,
Ethiopia.  2022;(January):35.  https://  docs.wfp.org/  api/
documents/ WFP-0000136281/download/.

[8] Gebregziabher H. Food crises and their coping strategies in war-
affected communities in Tigray , North Ethiopia: A community-
based study.: 1-15.

[9] Coates J, Bilinsky P, Coates J. Household Food Insecurity Access
Scale ( HFIAS ) for Measurement of Food Access: Indicator
Guide VERSION 3 Household Food Insecurity Access Scale
( HFIAS ) for Measurement of Food Access: Indicator Guide
VERSION 3. 2007;(August).

[10] Grobler WCJ. Socio economic determinants of household dietary
diversity in a low income neighbourhood in South Africa. Proc
30th Int Bus Res Conf 20 - 22 April 2015, Flora Gd Hotel Dubai,
UAE, ISBN 978-1-922069-74-0. 2015; (April): 1-12.

[11] Lulie A, Debebe S. Determinants of Household Dietary Diversity
Score in Food Insecure Areas of Ethiopia. Published online 2021.

[12] Assefa T, Abide EB. Determinants of food insecurity in rural
households: A case of lemo district, southern Ethiopia. Heliyon.
2023; 9(1): e12764.

[13] wondim AK, Kefale E. Gender and youth challenges and
opportunities in rural community: The case of Goregora, West
Dembia district of North West Ethiopia. J Agric Ext Rural Dev.
2018; 10(6): 108-114.

[14] Ochieng J, Afari-Sefa V, Lukumay PJ, Dubois T. Determinants of
dietary diversity and the potential role of men in improving
household nutrition in Tanzania. PLoS One. 2017; 12(12): 1-18.

[15] Kim K ryang. Determinants of Household Food Security in Rural
Ethiopia: An Empirical Analysis. J Rural Dev / Nongchon-
Gyeongje. 2014; 37(2): 1-29.

[16] Habtewold TM. Determinants of Food Security in the Oromiya
Region of Ethiopia. Springer Singapore; 2018.

[17] Bilinsky P, Swindale A. Household Dietary Diversity Score
( HDDS ) for Measurement of Household Food Access : Indicator
Guide VERSION 2 Anne Swindale Household Dietary Diversity
Score ( HDDS ) for Measurement of Household Food Access :
Indicator Guide VERSION 2. Published online 2006.

[18] Yousaf H, Zafar MI, Anjum F, Adil SA. Food security status and
its determinants: A case of farmer and non-farmer rural



[19]

[20]

[21]

[22]

Journal of Food Security 65

households of the Punjab, Pakistan. Pakistan J Agric Sci. 2018;
55(1): 217-225.

George Marechera and Joseph Ndwiga. This document is
discoverable and free to researchers across the globe due to the
work of AgEcon Search. Help ensure our sustainability . AgEcon
Search. Published online 2015: 18.

Sekhampu T. Determination Of The Factors Affecting The Food
Security Status Of Households In Bophelong, South Africa. Int
Bus Econ Res J. 2013; 12(5): 543-550.

Mekonen D, Berlie AB, Kassie T. Determinants of Urban food
security status at household level: The case of Bahir Dar and
Gondar Cities of the Amhara Region, Ethiopia. Cogent Food
Agric. 2023; 9(1).

Drammeh W, Njie B, Hamid NA, Rohana AJ. Determinants of
dietary diversity among households in central river region South,
the Gambia. Curr Res Nutr Food Sci. 2020; 8(2): 656-666.

[23]

[24]

[25]

[26]

De Beer H, Harmse J, Mielmann A. Why income lacks to ensure
household food security: Needs and challenges identified by
consumers from a rural community, South Africa. Int J Consum
Stud. 2020; 44(6): 521-530.

Awoke W, Eniyew K, Agitew G, Meseret B. Determinants of food
security status of household in Central and North Gondar Zone,
Ethiopia. Cogent Soc Sci. 2022; 8(1).

Kolog JD, Asem FE, Mensah-Bonsu A. The state of food security
and its determinants in Ghana: an ordered probit analysis of the
household hunger scale and household food insecurity access scale.
Sci African. 2023; 19.

Huluka AT, Wondimagegnhu BA. Determinants of household dietary
diversity in the Yayo biosphere reserve of Ethiopia: An empirical
analysis using sustainable livelihood framework Determinants of
household dietary diversity in the Yayo biosphere reserve of Ethiopia :
An empirical analy. Cogent Food Agric. 2019; 5(1).

© The Author(s) 2024. This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).



