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Abstract
Background: Poverty in developing and low socioeconomic areas has an important consequence on women’s
food supply. Therefore, food security and eating behavior among individuals living in these conditions could be
altered due to social and economic status. Consequently, it is crucial to evaluate the “Food security, eating behavior
and awareness of Lebanese women living in low socio-economic areas-Akkar”.
Objective: The purpose of this analysis is to evaluate these factors in women living in low socioeconomic areas
in order to assess and compare their food intake to the food pyramid recommendations and to determine their
awareness level regarding the healthy eating habits and how it is affecting their food choices.
Methods: A cross sectional study was conducted on randomly selected 340 women living in Akkar-North
Lebanon, aging between 20 and 60 years old and showing a crowding index above 1. Data were collected through a
validated questionnaire. Statistical analysis was carried out using the Statistical Package for Social Science (SPSS,
version 16) with p<0.05. Several bivariate and multivariate models were used to evaluate the association between
some independent variables and the food security, eating behavior and awareness of the study population.
Results: Among the participants whose average of body mass index is 25.76 ± 5.241 kg/m2, 99.1% are food
insecure and are unable to access food. Factors such as age, women’s type of work, husband’s salary, crowding
index and others affect food security and eating behavior. In addition, 96.2% of the study sample is adopting
unhealthy eating behavior which could potentially lead to chronic health problems. Moreover, 71.5% are showing a
low awareness level concerning the health importance of good eating habits; thus, this poor awareness level is
significantly affecting the population food choices.
Conclusion: Future national studies and programs could be settled to increase the awareness about food
security and good eating practices among this specific category of the Lebanese population and reduce food
insecurity risk in this specific population.

Keywords: Lebanese women; Low socioeconomic; Crowding index;
Food security; Eating behaviour; Awareness

Introduction
Poverty plays a crucial role in determining the extent of food
security or insecurity [1]. Food insecurity exists when more than one
household’s member is suffering from scarce money is unable to have
food access in terms of variety and quantity [2]. It is the outcome of
economic resources restriction [3]. Food insecurity is the decline in the
frequency of food and nutrient levels, affecting individual’s nutritional
status [4]. Furthermore, it has been associated with poverty, low
income, overweight and obesity [5] as well as with lack of education,
elevated crowding index [6] and unemployment [7]. In fact, food
insecurity affects negatively the social, psychological and physical
levels of individuals and households [7]. The impacts of food insecurity
can be explained by dietary intake restrictions and low nutrient intake
levels when healthy food is consumed in fewer portions. Numerous
studies were conducted to find the association between food insecurity,
socio-demographic factors and eating behaviors in disadvantaged
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areas. The association of food insecurity and a poor quality diet was
supported in a study that showed that insecure women had low protein
consumption from sources like fish as well as low fruits and vegetables
consumption being a 338 g/d compared to minimum needed of 400
g/d [8].
Low income and food prices are essential factors of food insecurity,
food choices and diet as they influence food purchasing [9,10].
Therefore, low socio-economic women rarely eat a healthy diet, they
have inadequate diet and food intakes and their daily life and wellbeing are influenced by their eating behavior [9]. Moreover, poor
women have higher consumptions of lower costs dense-energy food
like fatty food and sweets that are positively associated with women
total energy intakes and therefore increased weight; whereas higher
socio-economic women have higher consumption of higher costs
dense-energy food like fruits, vegetables and meat [9]. A poor
nutrition like having a low consumption of fruits and vegetables is
related to an increased risk of overweight and obesity [11]. Studies
have shown that food insecurity is positively associated with
overweight and obesity in developed countries [12]. Diet is influenced
by individual’s socio-economic status, knowledge and attitudes towards
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these behaviors. Education was positively linked to food insecurity and
eating behaviors in Jordan where results showed a positive association
of education, nutrition knowledge, low income and low vegetables and
fruit consumption as well as diet quality [13] .
In Lebanon, Akkar is considered as a low socio-economic area in
which the population could be facing nutritional problems due to the
low access to food. In addition, studies concerning food insecurity and
eating behavior in Lebanon, targeting Lebanese are limited, therefore
the results of this current research could be of added value to the
scientific literature.

Materials and Methods
Study design and sample size
This study is a cross sectional descriptive study in which
quantitative and qualitative data were collected through a validated
and pretested questionnaire, based on the California women’s Health
Survey [14] to evaluate the food security, eating behavior and
awareness of low socio-economic Lebanese women living in Akkar.
The study population was constituted of 340 randomly selected low
socio-economic, non -pregnant Lebanese women living in Akkar on
altitudes below 600 and between 600-1200 m, having a crowding index
above or equal to 1, aging between 20 and 60 years and healthy with no
major health conditions such as cancer or other critical conditions. To
those participants, consent letters were distributed in order to receive
their approval to participate in the study.

The interviews
A 24 h recall and anthropometric measurements were also used
along with the survey. The questionnaire was divided into different
parts and included 83 questions, some of which food frequency
questions that are related to the frequency and quantity of the different
food groups consumed such as starch, meat, fruits and vegetables and
others. Food models and measuring cups were used in order to
accurately estimate the food quantities consumed expressed in grams.
The interviewees were asked to estimate the number of times they
consumed the food in question per day and per week. Then the
quantity and the frequency factors were multiplied to obtain the
general amount of food consumptions that was later divided into 3
intervals like low consumption, low to medium and medium to high
consumption. The general consumption of food will be compared to
health dietary guidelines and food pyramid in the part of results and
discussion. Moreover, a 24 h recall was used to obtain more details
concerning women eating behavior, by accessing their cooking
methods and food-related activities. Anthropometric measurements
were another tool used in this study, where the height was measured to
the nearest cm with a measurement tape and the weight was measured
with a digital weight scale and BMI was then calculated. Additionally a
non-stretchable measuring tape was used to measure the midarm
circumference as well as the skinfold caliper used to measure
cutaneous folds. The body fat percentage was calculated following the
Heymsfield formula [15]. Then women were classified according to the
body fat percentiles into categories describing their nutritional status.
The purpose of the study is to see if different factors like socioeconomic, socio-demographic and others are affecting the food
security, eating behavior and awareness of those women. The
awareness level was assessed through questions regarding nutrition
knowledge, importance of physical activity, major sources of some
vitamins and minerals and other questions. Women were then
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categorized into low, medium and high awareness levels. The research
was conducted in the district of Akkar which is located in the North of
Lebanon, 112 km away from Beirut, with Halba being its capital. It is
the second major agricultural plain in the country in terms of size and
importance. Akkar is divided into six main sections: Al Sahel, Middle
and Higher Dreib, Joume, Shaffat and Qaiteh [16]. It is one of the most
deprived and marginalized regions in Lebanon with 63% of poverty
among household [16].

Statistics
Bivariate analysis was performed using one way ANOVA, Chisquare (χ2) and Fisher’s test. The multivariate analysis was assessed
based on the logistic regression .Statistical analysis was executed using
the statistical Package for Social Science (SPSS, version 16) and p<0.05.
Frequencies and descriptive statistics were conducted, continuous
quantitative variables such as BMI were described as per mean and SD,
whereas the qualitative variables were noted as percentage (%) and
frequency (N).

Figure 1: Food security level of the study population.

Figure 2: Eating behavior of the study population.

Figure 3: Association of eating behavior with food security level.
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Results and Discussion
As a description of the study population, 87.9% are unemployed,
married women, aged between 31 and 40 years old. They are illiterate
or have attended primary school levels. Nearly half of our sample had
more than 5 children and a crowding index higher than 1. Crowding
index is positively linked to food insecurity (p=0.023). A high
crowding index could be explained by the fact that women get married
at early age and because of cultural and religious reasons such as
polygamy [17]. Concerning women’s husbands, the majority are
employed with salaries ranging between 200 $ and 500 $ which are
lower than the estimated national poverty line defined in 2008 by the
UNDP. In what is related to BMI, the average BMI of the study
population is 25.76 ± 5.241, which indicates that they are at the upper
limit and very close to become overweight. 34.4% of food insecure
women are obese with BMI>30 or are overweight with <25 BMI<29.9.
Studies explain high BMI and obesity by the cycle of hunger,
deprivation and overeating [18]. Moreover, it could be the
consequence of an inactive life; 86.2% of study population don’t
exercise and have bad eating behavior. The majority of women are food
insecure, 59.1% show medium security level and 40% have low security
levels (Figure 1). Women at ages up to 40 are at higher risk of being
insecure, since they could have small children who still depend on
them, they compromise food to feed their children. In addition 96.2%
show undesirable eating behavior (Figure 2), these results when
compared to the pyramid, indicate a medium starch consumption, a
low fruit and vegetables consumption, a low meat consumption and a
high frequency consumption of grains. In addition this undesirable
eating behavior is positively associated with food security levels
(Figure 3). Furthermore, 71.5% have low awareness levels regarding
nutrition and dietary guidelines (Figure 4).

Figure 4: Awareness level of the study population.
Concerning the association of different variables with food security,
it could be stated that income is positively associated with food
insecurity level (p=0.000), since men are the major contributors to
money, their salaries classify the socio-economic status of a household.
Regarding the effect of different food group’s consumption and food
security, it could be noted that fruits and vegetables consumption
didn’t have significant association with food security. Whereas starch
was significantly associated with security level (p=0.04). Medium
starch consumption is 7 to 11 servings/day without considering the
high frequency of grains consumption. Low socio-economic
households tend to replace the more costly by cheaper food. Meat
consumption is positively associated with food security (p=0.05). Meat
is an expensive animal protein; low-income households cannot afford
to buy it frequently. Regarding women’s eating behavior, approximately
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all of them are showing undesirable eating behavior and particularly
women aging between 30 and 41 (97.30%). This association is nearly
significant (p=0.06), since these women are married at an early age,
therefore they will be in charge of young infants and children; so they
will tend to sacrifice their food for their children and consequently will
have modified eating behavior. Education is positively associated with
low eating behavior as well (p=0.02), where both illiterate (95.80%)
and primary level educated women (98.20%) experience low eating
behavior. Women who are uneducated or have low education level
tend to have less knowledge about healthy eating pattern and healthy
lifestyle. Highly significant association of total starch consumption
with adverse eating behavior (p=0.000) starchy food is cheap
compared to more nutritious food. Bread is the most essential food
commodity for households, in fact women tend to eat nearly all food
during meals with bread. Not to forget the frequency of gains
consumption per week (3 to 4 times per week), they usually eat grains
on lunch and dinner to save time for preparation and money. An
association between meat consumption and undesirable eating
behavior is statistically positive (p=0.02). Low socio-economic women
buy lower cost food, thus they rely on grains as sources of protein,
since animal proteins like meat are more expensive. Food security level
is positively associated with the eating behavior (p=0.04) as showed
others studies [9]. Low consumption of meat is positively associated
with health conditions primarily to anemia and metabolic syndrome
(p=0.04). For insecure women meat, chicken and fish by far more
expensive food compared to grains that are cheaper and have longer
shelf lives. Regarding awareness, results show a high significant
association between the level of education and the awareness level
(p=0.000). This means that awareness level is higher in women who
have a higher level of education as showed the participants who had
less than 12 years of education and were at a higher risk of being foodinsecure compared to those who had a college degree [13]. After
confounding different factors, women aging up to 40 years as well as
married have more risk to be food insecure than older women or
single (OR 2.11>1). In addition, husbands whose salaries are ranging
between 200 $-500 $ are 5 times at higher risks than individuals with
higher salaries (OR 5.55>1) (Table 1). High starch consumption
increases the risk of unhealthy eating behavior two times more than
low and medium starch consumption (OR 1.52) (Table 2). Women
living in higher altitudes (600-1200 m) are at higher risk to have low
awareness compared to the one living <600 m. (Table 3). The results
found are of added value to the scientific literature since no studies are
conducted in Lebanon concerning food security, eating behaviors and
awareness of low socio-economic Lebanese women. Throughout the
study we have faced limitations like the compliance rate and accuracy
of women’s answers regarding their eating behavior and whether they
are receiving or not donations. While some women believed that this
survey could lead to assistance aids, they denied the donations received
what could mask the effects of poverty on their food security. Likewise,
difficulties in collecting anthropometric data because of winter season’s
clothes and to cultural reasons when some women couldn’t allow
taking measures related to their body fat that could be affected by their
low eating behavior.
Odds Ratio

p value

[95% confidence
interval]

0.01

0.560-2.506

Age
20<age<30

1

31<age<40

2.11
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41<age<50

0.78

51<age<60

1.07

Marital status
Single

1

Married

3.38

Divorced

1.24

widowed

0.7

0.04

0.830-9.57

Husband salary
Salary <200 $

1

200<Salary range<500 $

5.55

500<Salary range<666 $

2.08

Salary range>666$

0.8

0.51-8.3
0.05

0.67-11.65

Table 1: Multivariate analysis between food security and independent
variables.

Odds
Ratio

p value

[95%
confidence
interval]

associated with food security, eating behavior and awareness. Food
insecurity is highly prevalent among Lebanese women living in Akkar.
They show unhealthy eating behavior which is affected by low food
security level, besides they have low awareness levels concerning a
healthy eating pattern that is affecting their food choices. Age, marital
status, employment, husband’s salary and crowding index affect food
security. Also, marital status, level of education, affect eating behavior.
Low meat consumption, medium starch consumption and eating
behavior are associated. Moreover, food security and eating behavior
are associated as well as low meat consumption and health conditions.
Awareness was associated with education levels. The study results
could be presented to the concerned governmental parties in order to
suggest national policies aiming to decrease the food insecurity levels
in women. Besides, programs could be settled in order to increase the
awareness about food security and good eating practices. In future
studies, it is valuable to assess practically women health status by
conducting laboratory tests to evaluate the nutritional status and
deficiencies of micronutrients and macronutrients and to assess
women’s psychological status that is affected by food insecurity.
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