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Abstract

Background: Food insecurity leads to disturbed eating patterns, hunger or poor nutrition and is strongly correlated with
poor mental health.

Aims: To determine the impact of household food insecurity on maternal mental health in a rural population in Egypt.

Methods: This community-based cross-sectional study was conducted in Qulubba Village in Minia Governorate. We in-
terviewed 497 mothers with at least one child, using the Household Food Insecurity Access Scale and Hopkins Symptom
Check List-25.

Results: Nearly 70% of women resided in food-insecure households. Symptoms of anxiety and depression were signif-
icantly more common among food-insecure mothers. By logistic regression analysis, household food insecurity, soci-
oeconomic status, husband working abroad and number of children were significant predictors of maternal distress.
Mothers with severe food insecurity were approximately 13 times more likely to experience mental distress than were
food secure-mothers.

Conclusions: Household food insecurity was associated with an increased likelihood of poor maternal mental health. The
study highlights the need for policies to decrease poverty and programmes for screening and addressing food insecurity.
Integrating mental health into programmes addressing food insecurity and providing counselling are recommended.
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to the economic recession, there has been no assessment
of household food insecurity and its impact on maternal
mental health in Egypt. Mothers have borne the
responsibility of providing care for their children, after
floating of the Egyptian currency.

Introduction

Food insecurity is “when people lack secure access to suf-
ficient amounts of safe nutritious food for normal growth
and development, and an active meanwhile, healthy life”
(1). Most recent estimates suggest that nearly 11% of the
global population continues to lack sufficient food to live
active and healthy lives (2).

The objective of this study was to determine the
impact of household food insecurity on maternal mental

The health consequences of food insecurity go health in a rural population in Qulubba, Minia in Egypt.

beyond malnutrition. Food insecurity is indicated as a

cause of uncertainty in the household, leading to feelings Methods
of stress that in turn lead to symptoms of anxiety and .
depression which may be related to nutritional deficiency Study design

or unhealthy behaviour (3). Acquiring foods in socially
unacceptable ways may induce feelings of alienation,
powerlessness, or shame about one’s position on the
social hierarchy, and may lead to increased mental health
problems and maladaptive behaviour (4,5).

The problem of food insecurity in Egypt is becoming
increasingly challenging as a result of the numerous
internal and external pressures that have accumulated
over the years (6). In 2016, Egypt suffered from floating
the Egyptian currency and a decline in customers’
purchasing power as a result of inflation (7). In spite of
sharp increases in food prices over the past few years due

This was a community-based cross-sectional study in a
rural area in Qulubba Village, Minia Governorate, Upper
Egypt during November 2017 to March 2018. A total of
497 mothers with at least one child were included in the
study. Selecting an appropriate checklist for this study
was done through EQUATOR (https://www.equator-net-
work.org). The STROBE checklist was used for reporting
the study (8). A random sampling method was used to se-
lect one of the nine districts of Minia Governorate, and
one village was chosen randomly, taking into account
that the district had homogeneous characteristics. We
used random sampling to select households, which were
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the primary sampling unit. The village was divided into 4
sectors around a prominent landmark in the village (Ru-
ral Health Unit). From each sector, every other household
was selected until the required number of households
were visited (129 from 2 sectors and 130 from the other
2 sectors) moving from sector to sector. When there was
more than 1household in a building or compound, a num-
ber was assigned to each household and one was chosen
randomly. If a household did not meet the eligibility cri-
teria, an adjacent house was taken until we reached the
targeted sample size.

Study sample

A sample size of 518 households was determined to pro-
vide 97% power at the level of 5% significance, consid-
ering the prevalence of poverty in rural Upper Egypt as
an indirect indicator of food insecurity (49.4%) (9), using
EPI-INFO 7.2.2.6, and after adding 10% to guard against
nonresponse. We successfully recruited 497 households
and the response rate was 95.9%.

Data collection

Data were collected using a structured questionnaire.
Each participant was interviewed during a home visit,
the aim of the study was explained, and the answers to
the questionnaire were filled in by the researcher. Each
interview took ~25 minutes. The questionnaire included
the following measures.

Socioeconomic status (SES) was calculated according
to El-Gilany et al. (10), who used a modification of the
old scoring system of Fahmy and El-Sherbini (11). SES
was classified as very low (score < 35), low (35-41), middle
(42-47) and high (= 48), depending on the quartiles
of the calculated score rather than a fixed point. The
Household Food Insecurity Access Scale (HFIAS) was
used to evaluate the food insecurity of participants’
families. HFIAS was developed by The US Agency for
International Development (USAID) and funded by the
Food and Nutrition Technical Assistance (FANTA) Project
(12). The Arabic version of HFIAS was tested for validity in
Lebanon and was found to be a valid and reliable tool to
assess HFI (13). HFIAS consists of 9 questions. The score
is a continuous measure of the degree of HFI in the past
30 days. The higher the score, the higher the HFI. HFIAS
categorizes households into 4 levels of HFI: food secure,
and mild, moderately and severely food insecure (12).
The Hopkins Symptom Checklist-25 (HSCL-25) is derived
from the g9o-item Symptom Checklist and measures
mental health (14). It is a screening tool designed to detect
symptoms of anxiety and depression in the preceding
month. It is composed of a 10-item subscale for anxiety
and a 15-item subscale for depression, with each item
scored on a Likert scale from 1 (not at all) to 4 (extremely).
A summary score is calculated by adding all scores and
dividing by the number of items. Scores above the cut-off
of 175 indicate clinically significant distress.

Statistical analysis

Participants with missing information for key varia-
bles were excluded from the analysis. SPSS version 20
(SPSS Inc., Chicago, IL, USA) was used for data entry and
analysis. Quantitative data are presented as mean and
standard deviation, and qualitative data as frequency dis-
tribution. The normality of data was assessed using the
Kolmogorov-Smirnov test. The relation of each variable
to outcome categories was separately tested by the y*or
Fisher’s exact test for categorical variables, and t test or
Mann-Whitney for continuous variables. Multivariate
binary logistic regression analysis was also undertaken. P
< 0.05 was considered to indicate statistical significance.

Compliance with ethical standards

The Community Department and Minia Faculty of Medi-
cine approved this study. All data for the women included
in the study were kept confidential. All women included
in the study were given a code number before data were
entered into the computer system, and this procedure
was undertaken by the researchers. Full written, in-
formed consent was obtained from all participants.

Results

The total sample included 497 women from randomly
selected households. The mean HFIAS score was 7.9 (6.5)
with a range of 0-25. Among the studied households,
30.4% were food secure, while 69.6% were classified as
food insecure: 14.3%, 38% and 17.3% reported mild, moder-
ate and sever food insecurity, respectively.

Nearly 75% of studied mothers lived in nuclear
families (Table 1). The average family size was 5.96 (2.58)
and the mean crowding index was 2.1 (0.9). The number
of children cared for by mothers was 2.97 (1.28). The mean
household size and crowding index were higher in food-
insecure than food-secure families and the difference
was significant (P = 0.003 and < 0.001, respectively). The
number of families receiving government support was
higher among food-insecure (16.2%) than food-secure
(7.9%) families (P = 0.014).

A significant association was found between
household income and food insecurity. Among food-
secure households, 66.3% were able to save money
and 1.3% were in debt (P < 0.001). Among food-insecure
households, 21.4% were able to save money and 15% were
in debt (P < 0.001). There was no significant difference
between food-secure and food-insecure groups regarding
family type, number of children, and ration card and
livestock possession.

The average age of the mothers was 29.1 (5.5) years
(Table 2). Nearly 28% of mothers and 19.7% of husbands
in food-insecure households were illiterate compared
to 12.6% and 6%, respectively, in food-secure households
(P < 0.001). University graduates and postgraduates
accounted for 19.2% of mothers and 29.1% of husbands
in food-secure households, which were higher than
2.6% and 5.8%, respectively, in food-insecure households
(P < 0.001). Nearly 20% of food-secure mothers were
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Table 1 Distribution of household characteristics by food security status of 497 households, rural Minia

Household characteristics Total
(n=497)

Mean (SD)
(range)

Household size 5.96 (2.58)
(3.0-28.0)
No. of children /mother 2.97 (1.28)

(1.0-8.0)

Crowding index 2.1(0.9)
(0.33-6.0)

n (%)
Type of family

Nuclear 373 (751%)
Extended 124 (24.9%)
Ration card possession g G

Livestock possession 2801(36.3%)

Governmental support

68 (13.7%)

Household income
Able to save money 174 (35%)
Meet routine expenses and emergencies 184 (37%)
Just meet routine expenses 85 (17.1%)
In debt 54 (10.9%)

Food secure Food insecure?
(n =151) (n =346)
Mean (SD) Mean (SD)
(range) (range)
5.43 (1.76) 6.19 (2.84) -3.03
(3.0-14.0) (3.0-28.0) 0.003
2.89 (1.16) 3.01(1.32) -0.998
(1.0-6.0) (1.0-8.0) 0.319
1.74 (0.71) 2.32(0.91) -6.844
(0.6-4.0) (0.33-6.0) < 0.001
XZ
n (%) n (%) p value
121 (80.1%) 252 (72.8%) 2.992
30 (19.9%) 094 (27.2%) 0.084
) . 0.406
125 (82.8%) 278 (80.3%) mn
. . 1.857
92 (60.9%) 188 (54.3%) i
. . 6.041
12 (7.9%) 56 (16.2%) -
100 (66.3%) 74 (21.4%)
34 (22.5%) 150 (43.4%) 97.382
15 (9.9%) 70 (20.2%) <0.001
2 (1.3%) 52 (15%)

“Category includes mildly, moderately and severely food insecure.
SD = standard deviation.

working compared to 6.4% in food-insecure households
(P < 0.001). There were no significant differences between
participants from food-secure and food-insecure
households regarding age and marital status.

Women in food-insecure households differed
significantly from their counterparts in food-secure
households in terms of anxiety symptoms, depression
symptoms and total HSCL scores (Table 3). In food-
secure households, the median total HSCL score was 1.4
(interquartile range, 1.24-1.68) compared to 1.92 (1.59-
2.28) in food-insecure households (P < 0.001). Median
scores on the depression and anxiety subscales were also
higher among food-insecure mothers (P < 0.001). Mental
distress was classified into low (36.8%), middle (31.6%) and
high (31.6%) tertiles. The proportions of mental distress
categories were significantly associated with food
insecurity, showing that the proportion of mothers with
high mental distress in food-insecure households (42.2%)
was greater than that in food-secure households (7.3%)
(P < 0.001).

Binary logistic regression analysis of the relationship
between mental health status and HFI and household
characteristics showed that, after adjusting for other
factors affecting mental distress, 5 variables (HFI,
income, SES, husband working abroad, and number of
children) retained their significance in the multivariate
model (Table 4). Mothers with severe, moderate or

mild food insecurity had greater odds of high levels of
mental distress than their counterparts in food-secure
households. Mothers from a family in debt had greater
odds of mental distress than mothers from families able
to save money. Mothers from families with income just
to meet routine expenses and mothers from families
that could meet routine expenses and emergencies
had greater odds of mental distress compared with
mothers from families able to save money. Mothers from
households with high SES were less likely to experience
mental distress than mothers from lower SES households.
Mothers with husbands working abroad had lesser odds
of mental distress. The number of children a mother
had was significantly associated with mental distress.
An increase of 1 child in a family was associated with a
23% increase in the odds of that mother being mentally
distressed.

Discussion

Out of the 497 households in Qulubba, 346 (69.6%) re-
ported some level of food insecurity, with 71 (14.3%), 189
(38%) and 86 (17.3%) categorized as mildly, moderately
and severely food-insecure households, respectively. The
mean HFIAS score was 7.9 (6.5). However, these results
may have overestimated food insecurity because some
participants had expectations that the answers would in-
fluence their access to government support.
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Table 2 Distribution of maternal characteristics by food security status, rural Minia

Maternal characteristics Food secure Food insecure? Test statistic Pvalue
(n =151) (n =346)
Mother’s age (yr) Mean (SD) 29.26 (5.41) 29.10 (5.55) t .
0.704
(range) (19.0-41.0) (19.0-47.0) 0.3
Marital status, n Married 151 (100%) 334 (96.5%)
Divorced 0 9 (2.6%) Flshzr;exact 0.072
Widowed 0 3(0.9%)
Education level of mother, n (%)
Illiterate 19 (12.6%) 98 (28.3%)
Below secondary 19 (12.6%) 63 (18.2%) 7
i o < 0.001
Secondary/intermediate institutes 84 (55.6%) 176 (50.9%) 51.44
University/postgraduate 29 (19.2%) 9 (2.6%)
Working status of mother, n (%)
Housewife 121 (80.1%) 324 (93.6%) 7
) < 0.001
Working 30 (19.9%) 022 (6.4%) 20.48
Education level of husband, n (%)
Illiterate 9 (6%) 68 (19.7%)
Below secondary 11 (7.3%) 80 (23.1%) v
i o < 0.001
Secondary/intermediate institutes 87 (57.6%) 178 (51.4%) 72.41
University/postgraduate 44 (29.1%) 20 (5.8%)
Working status of husband, n (%)
Not working 0 (0.0%) 7 (2%)
Unskilled manual worker 16 (10.6%) 81(23.4%)
Skilled manual worker 66 (43.7%) 2 (57.8%) v
. < 0.001
Trades/business 26 (17.2%) 22 (6.4%) 63.947
Semiprofessional/clerk 17 (11.3%) 28 (8.1%)
Professional 26 (17.2%) 8 (2.3%)

“Category includes mildly, moderately and severely food insecure.
SD = standard deviation.

The level of HFI (69.6%) identified in this study
was higher than 40% in Minia and 35.1% poor dietary
diversity of all Egyptians, but lower than 80% in Assuit,
using poor dietary diversity as an indirect indicator for
food insecurity. However, in our study, food insecurity
was substantially higher than 17.2%, which represented
combined food insecurity (poor food consumption in
terms of inadequate dietary diversity, calorie deficiency,
or both) and income poverty (15). A potential explanation
for the higher prevalence of HFI reported in the present
study could be the high rate of poverty as demonstrated by
the World Food Programme (15), and Minia Governorate
has the highest rate of extreme multidimensional
poverty, especially in rural areas. Poverty in rural Upper
Egypt accounted for 49.4% (9), which is substantially
higher than that in Lebanon (28.6%) (16) and in Viet Nam
(13.6%) (17) based on national poverty lines. The latest
liberalization of the Egyptian currency could also be a
factor in rising food insecurity (18). Another important
factor to consider regarding variations is the difference
in measurement instruments used, with HFIAS yielding
the highest HFI (in a study that used 3 different food
access indicators) (19).

In the current study, HFI was not associated with
family type, whether nuclear or extended, but rather with
family size. Larger households were more likely to be
food insecure than small households because increased
family size leads to limited income to fulfil the family’s
needs and to buy adequate and nutritious food. Thus, a
lower household income and increased family size tend
to worsen HFI (3,20-22).

In the current study, maternal marital status was not
associated with HFI, which was in agreement with Ihab
et al. (21) but different from Tadesse Tantu et al. (22), who
reported that single-head households were 4 times more
food insecure. The difference from our study may be
attributed to the small number of single-head households.

In the current study, there was a significant
association between HFI and educational level of
mothers and their husbands. This finding is consistent
with Weigel et al. (23). This association may be explained
by the fact that higher educational level means a better
chance of having a better occupation, good income and
better living conditions.

We found an association between HFI level and
husbands’ employment status. Maternal working status
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Maternal mental health status

HSCL total score 1.76
(1.44-2.12)
HSCL anxiety score 1.70
(1.40-2.20)
HSCL depression score 1.73
(1.40-2.13)
Probable anxiety (HSCL, anxiety > 1.75)
Yes 248 (49.9%)
No 249 (50.1%)
Probable depression (HSCL, depression > 1.75)
Yes 244 (49.1%)
No 253 (50.9%)
Symptomatic HSCL-25 (HSCL, total >1.75)
Yes 252 (50.7%)
No 245 (49.3%)
Mental distress®
Low 183 (36.8%)
Middle 157 (31.6%)
High 157 (31.6%)

Table 3 Comparison between food security groups regarding mental health status of the studied mothers, rural Minia

Food secure Food insecure Test statistic
(n=151) (n =346)
Median Median
(IQR) (IQR)
1.40 1.92 8) R
(1.24-1.68) (1.59-2.28) 10381 <0001
1.40 1.90 8) R
(1.20-1.80) (1.60-2.40) 12354.5 < 0001
1.40 193 U R
(1.20-1.73) (1.60-2.27) 10898.5 <0001
38 (25.2%) 210 (60.7%) »
< 0.001
113 (74.8%) 136 (39.3%) 53.076
31(20.5%) 213 (61.6%) »
<0.001
120 (79.5%) 133 (38.4%) 70.814
34 (22.5%) 218 (63%) 2
x <0.001
117 (77.5%) 128 (37%) 68.948
97 (64.2%) 86 (24.9%)
43 (28.5%) 114 (32.9%) 85X506 < 0.001
11 (7.3%) 146 (42.2%)

“Mann-Whitney test.

"Mental distress was classified to low (score <1.56), middle (score 1.57-2) and high (score > 2) based on tertiles of the HSCL-25.

HSCL = Hopkins Symptom Check List; IQR = interquartile range.

was also associated with higher prevalence of food
security. Generally, working mothers are expected to
have better access to food and food security (22,23).

In the present study, there was a high prevalence of
symptoms of anxiety and depression among mothers.
This finding was similar to that reported by El-Amin
et al., who found a high prevalence of common mental
distress among mothers attending Minia health centres
(24). The current study showed a significant association
between food insecurity and poor mental health. With
regard to HSCL score, 60.7% of food-insecure and 25.5%
of food-secure mothers fulfilled the criteria for anxiety
symptoms, and 61.6% versus 20.5% for depressive
symptoms. These findings are consistent with earlier
studies in low- and middle-income (25,26) as well as high-
income (27,28) countries. Some authors have reported
the opposite relationship, with depression leading to
food insecurity (29,30). For example, Garg et al. analysed
data from the Early Childhood Longitudinal Study
Birth Cohort (n=2917) and found that mothers who
experienced depression were at greater risk of remaining
food insecure over time compared to mothers without
depression (29). The association between food insecurity
and mental health was addressed in adolescents (31,32).
Rani et al. (31) found that teenage girls from food-insecure
households are more likely to have high levels of anxiety,
depression, loss of behavioural control, and mental
distress compared with those living in food-secure
households. Other studies have reported a bidirectional

association between food insecurity and mental distress
(33).

Our model investigating the association between food
insecurity and mental health demonstrated that food
insecurity, income, SES, husband working abroad and
number of children in the household predicted maternal
mental distress. In the unadjusted and adjusted models,
women who had experienced food insecurity had greater
odds of mental distress compared with women who
reported being food secure. This association remained
even after the inclusion of other factors affecting mental
health such as income, SES and presence of children in
the home.

Our results also revealed that women with low
income were associated with poor mental health, and
women from socioeconomically disadvantaged groups
were more likely to have mental distress, which accords
with previous studies (31).

In the current study, an increase of 1 child was
associated with a 23% increase in the odds of that mother
being mentally distressed. A similar finding was reported
by Abrahams et al. (3) in South Africa where the odds
of having a diagnosis of a major depressive episode
were > 2 times greater in women who had = 3 children.
Additionally, having a husband working abroad had a
protective effect on mental health. This was possibly
due to money received by women, which improved their
material resources and access to food.
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Table 4 Binary logistic analysis of factors associated with mental distress among mothers

Food security status

Food secure
Mildly food insecure
moderately food insecure
severely food insecure
Income
Able to save money
Meet routine expenses and emergencies

Just meet routine expenses

Crude OR (95% CI)

1.0 (reference)
2.38 (1.29-4.37)
5 (3.10-8.09)
20.44 (13.38-64.8)

1.0 (reference)
3.04 (1.95-4.73)
8.48 (4.67-15.40)

In debt 16 (7.03-36.44)
SES

High 1.0 (reference)

Middle 4.02 (2.35-6.86)

Low 551 (3.13-9.70)

Very low 11.75 (6.51-21.2)
Husband

Present 1.0 (reference)

Working abroad 0.42 (0.28-0.61)
Violence

No 1.0 (reference)

Yes 2.44 (1.6-3.74)
Type of family

Nuclear 1.00 (reference)

Extended 0.65 (0.43-0.98)

No. of children 1.17 (1.02-1.35)

Having mental distress®
P Adjusted OR (95% CI) P
1.0 (reference)

0.005 2.19 (1.11-4.31) 0.024
< 0.001 2.57 (1.42-4.65) 0.002
< 0.001 12.88 (5.16-32.17) < 0.001

1.0 (reference)
< 0.001 1.27 (0.74-2.18) 0.391
< 0.001 2.31(1.13-4.75) 0.022
< 0.001 4.15 (1.53-11.28) 0.005
1.0 (reference)
< 0.001 2.26 (1.2-4.25) 0.012,
<0.001 2.14 (1.06-4.34) 0.034
< 0.001 3.39 (1.66-6.91) 0.001
1.0 (reference)
< 0.001 0.57 (0.36-0.92) 0.022
1.0 (reference)
< 0.001 1.296 (0.77-2.18) 0.328
1.00 (reference)
0.041 0.71(0.42-1.18) 0.185
0.027 1.23 (1.03-1.48) 0.025

N.B. Dependent variable mental distress.

R*=0.401.

* Hopkins Symptom Check List total score > 1.75.

CI = confidence interval; OR = odds ratio; SES = socioeconomic status.

The current study had some limitations: the cross-
sectional nature of the data limited causal inferences;
there was a lack of cooperation by some participants; and
responses to the items in HFIAS depended on cultural and
social contexts in ways that may not allow comparison of
prevalence from this tool among different countries.

Recommendations

Policy-makers should aim to improve poverty, which
would be positively associated with food access. Fun-
damental reform of the existing economic system is
required. It is essential to develop programmes for
screening of food insecurity and malnutrition at the
household level in order to reach the most-vulnerable
people. Screening may be included in national surveys
(e.g., Egypt Demographic and Health Survey). Improved
targeting of the existing food subsidy system to include
more poor households and more-nutritious food items

on ration cards, such as meat, eggs and fruits instead of
reliance on sugar and oils will be beneficial to the com-
munity. Investment in rural populations is a long-term
solution through investing in small-scale agriculture and
inclusive rural development. Efforts should be directed
to empower women economically and socially, especial-
ly rural women to protect them and their children from
food insecurity.

Conclusion

Household food insecurity may bring additional stress,
contributing to worse mental health. Thus, alleviating
HFI should be a priority in order to improve mental
health. Both HFI and poor mental health need to be stud-
ied further to understand the mediators and moderators
of their relationship. Intervention studies designed to
mitigate or reverse risks are also needed to determine the
best evidence for practice and policy.
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Impact de l'insécurité alimentaire des ménages sur la santé mentale des meéres en
Egypte
Résume

Contexte: Linsécurité alimentaire entraine une perturbation des habitudes alimentaires, provoquant la faim ou
une mauvaise nutrition ; elle est par ailleurs fortement corrélée a une mauvaise santé mentale.

Objectifs : Déterminer l'impact de l'insécurité alimentaire des ménages sur la santé mentale des méres dans une
population rurale en Egypte.

Méthodes: La présente étude transversale en milieu communautaire a été menée dans le village de Qulubba,
Gouvernorat de Minia. Nous avons interrogé 497 meres qui avaient au moins un enfant, en utilisant les instruments
suivants : I'échelle d'insécurité alimentaire des ménages et la liste de contréle des symptomes de Hopkins-25.

Résultats : Prés de 70 % des femmes vivaient dans des foyers ot régnait une insécurité alimentaire. Les symptomes
d'anxiété et de dépression étaient significativement plus fréquents chez les meéres en situation d'insécurité
alimentaire. A I'analyse de régression logistique, 1'insécurité alimentaire des ménages, le statut socio-économique, le
fait que le mari travaillait a I'étranger et le nombre d'enfants étaient des facteurs prédictifs significatifs de la détresse
maternelle. Les meres souffrant d'insécurité alimentaire sévere étaient environ 13 fois plus susceptibles de souffrir de
détresse mentale que les méres qui se trouvaient en situation de sécurité alimentaire.

Conclusions: Linsécurité alimentaire des ménages est associée a une probabilité accrue de problémes de santé
mentale maternelle. L'étude souligne la nécessité de politiques de réduction de la pauvreté et de programmes de
dépistage et de prise en compte de l'insécurité alimentaire. Il est recommandé d'intégrer la santé mentale dans les
programmes qui luttent contre l'insécurité alimentaire et fournissent des conseils a ce sujet.
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