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Abstract. Background/Aim. To assess the prevalence of food insecurity at the household level and to in-
vestigate its relationship with the anthropometric measurements and dietary intake of Saudi girls and the
frequency of household food purchasing. Material and Methods: This cross-sectional study included 119 girls
aged 6-12 years and their mothers who were recruited from four public schools in Madinah, Saudi Arabia.
Sociodemographic data, anthropometric measurements (height and weight) for both mothers and girls, di-
etary intake of girls (expressed as energy-adjusted nutrient intake), and frequency of household food purchas-
ing were evaluated. The Food Insecurity Experience Scale was utilized to evaluate the food security status.
Results: Nearly one-quarter of the participants were experiencing food insecurity. Paternal education level and
household income were positively associated with household food security status, whereas household crowd-
ing was negatively associated with food security (p< .05). Household food security status was not linked to
weight status or height of girls. However, food security status was positively associated with energy-adjusted
vitamin D intake (B=2.02 (SE=0.86), [95% CI 0.31 to 3.72], p= .021). Additionally, significantly lower fre-
quencies of purchasing fruits and vegetables, milk and dairy products, and meat were observed among food
insecure households compared to food secure households (p< .05). Conclusion: The high prevalence of food
insecurity observed among our sample is concerning. Household food insecurity was linked to lower vitamin
D intake among Saudi girls as well as lower purchasing of healthy foods. Interventions are needed to increase
the accessibility of healthy food options among children experiencing food insecurity.
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Introduction

Adequate nutrition in childhood is essential for
healthy growth and development (1). Undernutrition
among children has been linked to a number of health-
related consequences, such as impaired cognitive and
neurological development, immunological alterations,
gastrointestinal and respiratory infections, and risk of
mortality (2-5). Although recent data suggested a de-
clining rate of undernutrition among young children (<
5 years old), the global prevalence remains very high;

The numbers of stunted and wasted children were es-
timated to be around 149 million and over 49 million,
respectively (6). In Saudi Arabia, data of children aged
< 5years indicate high prevalence of moderate and se-
vere underweight (6.9% and 1.3%), wasting (9.8% and
2.9%), and stunting (10.9% and 2.8%), respectively
(7). Although previous studies have linked poor nutri-
tional status of children with the socioeconomic status
and ethnicity, the burden of undernutrition appears to
be particularly high among children of food insecure
families (8-13).
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Food security focuses on the availability, acces-
sibility, and utilization of food. At the household
level, aspects of food insecurity include the limited
access to adequate and nutritious foods required for
healthy living due to lack of financial or other re-
sources (14). An analysis of data across 149 coun-
tries revealed a prevalence of food insecurity ranging
between 18% to 76% in East Asia and Sub-Saharan
Africa, respectively (15). However, the reported
numbers of food insecure households have widely
varied between developed and developing countries.
For instance, data from the United States indicated
that 13% of the families were experiencing food in-
security in 2015, of whom approximately 5% were
experiencing severe food insecurity (16). In Canada,
8% of the children were experiencing food insecu-
rity (17). On the contrary, much higher prevalence
of food insecurity was observed in developing coun-
tries such as in South Lebanon (42%) and South
Sudan (98 %) (18,19).

In developed countries, consumptions of low-
quality diets were frequently reported among individu-
als of food insecure households (20-22). It has been
found that Canadian girls living in food insecure and
low-income households consumed less milk and more
sugar and sweetened beverages (22). However, it has
been argued that children’s dietary intake might be
affected differently than adults by food insecurity; A
study has found that mothers tend to feed the child
while reducing their own food intake to secure the
child (16). In developing countries, food insecurity has
been linked to food diversity (23), but data regarding
children’s dietary intakes and the association with food
security status are lacking in many developing coun-
tries, including Saudi Arabia.

Although food insecurity has been found to have
negative impacts on health, data relating food insecurity
to the nutritional status of children were inconsistent,
possibly due to differences in settings and populations
(24-26). For example, significant relationships be-
tween food insecurity and stunting and underweight
were observed among children in Columbia and Tan-
zania, wherein stunting and underweight were found
to be highly prevalent (27-29); on the other hand, no
association was reported among children in settings
wherein low prevalence of stunting and underweight

were observed, such as in Brazil (30). Furthermore, the
lack of the association between obesity among children
and food insecurity has been frequently reported in the
United States (31,32). However, the association be-
tween children’s nutritional status and food insecurity
in wealthy developing countries remains questionable.
Hence, we aimed to evaluate the prevalence of house-
hold food insecurity and to investigate its relationship
with the anthropometric measurements and dietary
intake of Saudi girls and the frequency of household
food purchasing.

Materials and Methods
Sample

A total of 200 envelops were given to girls (6 to
12 years of age) who were recruited from 4 elemen-
tary public schools in Madinah, Saudi Arabia. Schools
were selected randomly from two wealthy neighbor-
hoods and two relatively low-income neighborhoods.
Each envelop contained a consent form along with
descriptions of the study objectives and the required
forms to be completed and signed by the mother. Data
were only collected from girls who returned the signed
consent form. Mothers were asked to fill out the infor-
mation for one child if more than one child received an
envelope. Ethical clearance was provided by the Eth-
ics Committee, College of Applied Medical Sciences,
Taibah University [CLN 201710].

Household food security status

Mothers who signed the consent forms were con-
tacted by a trained professional via WhatsApp mes-
sages to arrange for phone interviews to complete
the study questionnaires. The Arabic version of the
Food Insecurity Experience Scale (FIES) was utilized
to evaluate food household food security status (33),
which has been validated and used previously in the
Middle East (34,35). Households were identified as
mildly food insecure if mothers responded by at least
one affirmative answer to the first three items (items
1-3). The first three items were questions about un-
certainty and worry about food and inadequate food
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quality. Households with moderate food insecurity
were identified if the mother responded by at least one
affirmative answer to the next three items (items 4-6).
Households with severe food insecurity were identi-
fied if the mother responded to items 7-8 affirmatively.
Items 4-8 were questions about insufliciency of food
quantity. If no affirmative answer was provided to any
of the items listed in the questionnaire, the household
was identified as food secure (36).

Sociodemaographic characteristics, anthropometric
measurements, dietary data, and frequency of household
Jfood purchasing

The questionnaire also included sociodemographic
data, such as the age of the child, maternal age, weight,
and height, educational level of both parents (< high
school degree; high school degree; diploma; > univer-
sity degree), household monthly income in Saudi Riyal
(SR) (< SR 3,000; SR 3,000-6,000; SR 6,001-10,000;
> SR 10,000), household crowding (determined based
on family size divided by household room number),
residence ownership (rent; own), and availability of
food stores in the neighborhood (yes; no).

Maternal height and weight were self-reported
during the phone interview, and the body mass index
(BMI) was calculated. Anthropometric data of girls
were objectively measured at schools; Girls” weight
was measured using an electronic scale, and height
was measured by a flexible measuring tape placed on
a straight wall. Measured height was rounded to the
nearest 0.5 cm. Height and weight of girls were meas-
ured shoeless with light clothing. The girls were given
cards including their measured height and weight to
take home. The World Health Organization (WHO)
criteria were used to evaluate children’s height and
weight status; “Stunting was determined if a girl’s
height-for-age (HFA) z-score was < -2 SD; Girls with
BMI-for-age z-score < -2 SD were classified as thin;
BMI-for-age z-score > +1 SD suggested a status of
overweight, whereas BMI-for-age z-score > +2 SD
suggested a status of obesity” (37,38).

Dietary intakes of girls were collected from moth-
ers over the phone. The existing evidence suggests that
collecting dietary recalls over the phone is a practical

and valid tool to evaluate dietary intakes (39,40).
A single 24-hr dietary recall was reported by the
mother; mothers were requested to report each food
consumed by the child during the past 24 hours.
Mothers were asked to allow their children to at-
tend the interview to ensure that all foods consumed
in school are reported. Pictures of food portions and
food models were sent to mothers via WhatsApp to
help in determining portion sizes of food consumed
by their daughters. The dietary data were analyzed us-
ing the Diet Organizer software (version 3.1). Mean
intakes of macro- and micronutrients were compared
to the Dietary Reference Intake (DRI) and the Esti-
mated Average Requirement (EAR), respectively (41).
Macronutrient densities were calculated by express-
ing intake of macronutrients as proportions of energy,
whereas densities of the other nutrients were expressed
as intakes per units/1,000 kcal.

Household food purchase data were also collect-
ed. The collected data focused on the frequency of pur-
chasing fresh food items, including fruit and vegetable,
milk and dairy products, meats, and eggs. Households
who purchased fresh food items once or twice a week
were classified as weekly food purchasers.

Statistical methods

Descriptive data for continuous variables are
presented in this study as mean * standard deviation
(SD), and data for categorical variables are presented
as frequency (percentage). To compare means of sym-
metrical continuous variables among food insecure
vs. food insecure households, independent t-test was
used. All continuous variables were tested for nor-
mality, and Wilcoxon rank-sum test was used with
asymmetric continuous variables. Associations of the
categorical variables were evaluated using Fisher’s
Exact test. Linear regression analysis was conducted
to determine the associations of food security status
(the independent variable) (food secure= 1 and food
insecure= 0) with energy intake, macronutrient in-
takes (carbohydrates, protein, and fat), saturated fat,
unsaturated fat, fiber, total sugar and micronutrient
intakes (calcium, iron, zinc, sodium, potassium, vi-
tamin D, and vitamin C). All tests performed were
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two tailed with a significance level of 95%, whereas
the Bonferroni adjustment was adapted to correct for
multiple comparisons of dietary intake in the univari-
ate analysis. To analyze data presented in this study,
SAS® software was used (version 9.4, 2013, SAS In-
stitute Inc., Cary, NC, USA).

Results
Characteristics of the sample

Data of 119 healthy girls and their mothers where
included in this study. Mean age of girls was 9.08 +
1.69; mean age of mothers was 37.4 + 6.36 years. The
mean BMI of mothers was 43.4 + 7.58 kg/m?* which
fall within the obesity category (stage III). Ten percent
of girls in this study (n= 12) lived with the mother only.
Approximately half of the mothers (54.6%, n= 65) and
fathers (47.9%, n= 57) held a high-school degree or
less. Approximately one-third of the mothers (31.1%,
n= 37) reported a monthly household income of > SR
10,000 (equivalent to > $ 2,667 per month). The mean
household crowding among the study sample was 1.94
+ 1.03, see Table 1.

Prevalence of food insecurity

Based on the FIES assessment tool, 75.6% of
the households were food secure (n= 90), 5.04% (n=
6) were experiencing mild food insecurity, 15.1% (n=
18) were experiencing moderate food insecurity, and
4.20% (n=5) of the households were found experienc-
ing severe food insecurity. Due to the small number
of participants in each category of food insecurity, the
food insecurity groups (mild, moderate, and severe
food insecurity) were later collapsed into one group
(food insecure households). Accordingly, the data in-
dicated that 24.4% (n= 29) of girls were living in food
insecure households.

Associations of sociodemographic and anthropometric
variables with food security status

The data indicated that paternal education levels
and household income were positively associated with

household food security status, whereas household
crowding was negatively associated with food secu-
rity. Anthropometric data showed high prevalence of
stunting (21.9%, n= 26), while prevalence of thinness
was 5.08% (n= 6). Overweight and obesity were ob-
served among 14.4% and 16.1% of the sample, respec-
tively. All anthropometric measurements were similar
across girls in both food security groups, see Table 2.

Dietary intakes and the associations with the food security
status

Dietary data obtained from the 24-hr dietary re-
calls are presented in Table 3. The mean macronutrient
intakes of carbohydrate, protein, and fat among girls of
food secure and food insecure households were within
the DRI recommendations of 45-65%, 10-30%, and
25-35% of total energy intake, respectively. Energy-
adjusted nutrient intakes were similar across girls of
food secure and food insecure households (p> .003).
Mean intakes of fiber, calcium, zinc, and vitamin D
among girls of both food security groups were below
the EAR (12.8 + 13.1 g, 541 + 411 mg, 3.87 + 2.79 mg,
and 2.34 + 2.83 ug, respectively).

Linear regression analyses did not indicate an
association between food security status and energy-
adjusted nutrient intake, except vitamin D intake
which was positively associated with the food security
status (B= 2.02 (SE= 0.86), [95% CI 0.31 to 3.72],
p=.021) (Table 4).

Frequency of household food purchasing and the

association with food security status

Based on household food purchase data, mothers
from food secure households reported purchasing fruits
and vegetables more frequently than mothers of food
insecure households (66.7%, n= 60 vs. 37.9%, n= 11,
respectively; p= .010). Similar results were found for
purchasing milk and dairy products (70.0%, n= 63 vs.
34.5%, n= 10, respectively; p< .001) as well as for pur-
chasing meat (38.9%, n= 35 vs. 13.8%, n= 4, respec-
tively; p= .037). The frequency of purchasing eggs did
not statistically differ between food secure and food
insecure households (44.8%, n= 52 vs. 57.8%, n= 13,
respectively; p = .774), see Figure 1.
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Table 1. Characteristics of girls 6-12 years and their mothers based on household food security status.

Characteristic Food Secure Food Insecure Total
(n=90) (n=29) (n=119) 4

Child’s age, mean + SD 9.04 £+ 1.77 9.21 £1.43 9.08 + 1.69 .633
Maternal age, mean + SD 37.6 £6.72 36.8£5.29 37.4£6.36 .819
Maternal body mass index, mean + SD 43.5+7.51 43.1 +7.93 43.4 +7.58 .763
Student lives with one parent, n (%) 9 (10.0) 5(17.2) 14 (11.8)

. . .526
Student lives with both parents, n (%) 81 (90.0) 24 (82.8) 105 (88.2)
Maternal education, n (%)
< High school degree 21 (23.3) 9 (31.0) 30(25.2)
High school degree 27 (30.0) 8(27.6) 35(29.4) 441
> University degree 38 (42.2) 10 (34.5) 48 (40.3)
Other 4 (4.44) 2 (6.90) 6 (5.04)
Paternal education, n (%)
< High school degree 14 (15.6) 13 (44.8) 27 (22.7)
High school degree 23 (25.6) 7 (24.1) 30(25.2) 013 *
Diploma 3(3.33) 1 (3.45) 4(3.36)
> University degree 50 (55.6) 8 (27.6) 58 (48.7)
Family income, SR, n (%)
< 3,000 10 (11.1) 10 (34.5) 20 (16.8)
3,000-6,000 24 (26.1) 7 (24.1) 31 (26.5) .032*
6,001-10,000 24 (26.7) 7 (24.1) 31(25.8)
> 10,000 32 (35.6) 5(17.2) 37 (31.9)
Household crowding ¥, mean + SD 1.79 £ 0.85 2.39 +1.37 1.94 +1.03 .037 *
Residence rental, n (%) 44 (48.9) 18 (62.1) 64 (53.8) .393
Availability of food stores in the neighbor-
hood, n (%)

.059

No 3(3.33) 4(13.8) 7 (5.88)
Yes 87 (96.7) 25 (86.3) 112 (94.1)

1 Household crowding is calculated by dividing family size by room number.

SR: Saudi Riyals; (SR 3.75= §1).

Data presented in table were analyzed using Fishers Exact test, independent t-test, and Wilcoxon rank-sum test.

* Difference across groups is significant at the .05 level.

Discussion

High prevalence of household food insecurity was
observed among our sample. Households with food
insecurity had significantly lower paternal education
levels, lower income, and higher household crowding
than that of food secure households. The food secu-
rity status was not linked to the growth parameters of
girls; however, a positive association with the energy-
adjusted vitamin D intake was observed. Additionally,
food insecure households were found to purchase fruit

and vegetable, milk and dairy products, and meat less
frequently than the food secure households.

Previous studies have demonstrated the burden
of malnutrition in the Middle East and North Africa
region, where undernutrition, micronutrient deficien-
cies, and overweight/obesity coexist (6). The Food and
Agriculture Organization (FAO) has provided esti-
mates for the prevalence of undernourishment among
the population in Saudi Arabia; The most recent data
indicated an increasing trend of undernourishment
(7.1%) compared to previous years (5.3% in the year of
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Table 2. Anthropometric measurements of girls 6-12 years based on household food security status

Anthropometric Data Fo((:i g;;ur Foo(«il I=n2s;)cure Total (n=119) »
Height-for-age z-score, mean + SD —-0.86 + 1.62 -1.38 +1.70 -0.98 + 1.65 141
Stunting, n (%) 18 (20.0) 8 (27.6) 26 (21.9) 441
BMI-for-age z-score, mean = SD 0.22 +1.41 0.73 +2.09 0.34 + 1.61 134
Thinness, n (%) 4 (4.49) 2 (6.90) 6 (5.08)
Healthy weight, n (%) 61 (68.5) 15 (51.7) 76 (64.4) 6
Overweight, n (%) 11 (12.4) 6 (20.7) 17 (14.4)
Obesity, n (%) 13 (14.6) 6(20.7) 19 (16.1)

BMI: body mass index.

Data presented in table were analyzed using Fishers Exact test and the independent t-fest.

* Difference across groups is significant at the .05 level.

Table 3. Energy-adjusted nutrient intakes of girls 6-12 years based on household food security status
Nutrient Food Secure Food Insecure Total R

(n=90) (n=29) (n=119) ?

Energy, keal 1316 + 497 1237 + 448 1297 + 485 463
Carbohydrate, % 49.6 + 10.8 47.6 +9.48 49.1+10.5 377
Protein, % 17.1 £ 6.50 17.1+£5.61 17.1 £ 6.27 .575
Fat, % 36.4 +33.9 33.5+5.44 35.7+29.5 .355
Saturated fat, g/1,000 kcal 28.0 + 36.3 23.8+19.7 27.0 +33.0 .736
Unsaturated fat, g/1,000 kcal 25.6 + 44.0 17.2 £15.6 23.5+£39.2 441
Fiber, g/1,000 kcal 20.7 + 26.5 11.3+7.80 18.4 £ 23.7 .046
Total sugar, g/1,000 kcal 76.1+72.9 53.8+41.5 70.6 + 67.1 .160
Iron, mg /1,000 kcal 9.04 + 8.35 8.66 + 7.32 8.95 + 8.08 .934
Calcium, mg/1,000 keal 855 +1193 692 + 634 815 + 1084 .507
Sodium, mg/1,000 kcal 2554 + 3650 2661 + 3558 2580 + 3613 .387
Potassium, mg/1,000 kcal 1731 + 1311 1609 + 1789 1701 + 1435 125
Zinc, mg/1,000 keal 6.06 + 7.63 439 +3.31 5.65 + 6.86 491
Vitamin D, ug/1,000 kcal 3.72 + 4.44 1.71 £ 2.36 3.23 +4.11 .049
Vitamin C, mg/1,000 keal 91.7 + 124 69.5 + 103 86.4+ 119 .196

Values in cells are expressed in means + SD.

Densities of macronutrients were expressed as proportion of energy, whereas densities of all other nutrients were expressed as intake per

units/1,000kcal.

Data presented in table were analyzed using the independent t-test and Wilcoxon rank-sum fest.

* Difference across groups based on Bonferroni adjustment is significant at.003 level.
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Table 4. Linear regression analysis of the association between food security status and changes in energy-adjusted nutrient intakes

of girls 6-12 years (n= 119)

B SE 95% Confidence limits ?

Energy, kcal 78.9 104 —126 to 284 448
Carbohydrate, % 1.98 2.24 —-2.44 to 6.41 377
Protein, % 0.00 1.35 —2.66 to 2.66 1.00
Fat, % 2.81 6.33 -9.73t0 15.4 .658
Saturated fat, /1,000 kcal 4.20 7.08 -9.82 to 18.2 .555
Unsaturated fat, /1,000 kcal 8.40 8.36 —8.15 to 25.0 317
Fiber, /1,000 kcal 9.47 5.01 —0.46 to 19.4 .061
Total sugar, g/1,000 kcal 22.3 14.3 -5.91 to 50.6 120
Iron, mg /1,000 kcal 0.37 1.73 -3.06 to 3.81 .829
Calcium, mg/1,000 kcal 164 232 295 to 623 481
Sodium, mg/1,000 kcal -107 776 —-1643 to 1430 .891
Potassium, mg/1,000 kcal 122 307 —487 to 731 .692
Zinc, mg/1,000 kcal 1.67 1.46 -1.23 to 4.56 257
Vitamin D, ug/1,000 kcal 2.02 0.86 0.31t0 3.72 .021*
Vitamin C, mg/1,000 kcal 22.2 25.8 -28.8t0 73.3 .390

B: beta estimate. SE: standard error.

Densities of macronutrients were expressed as proportion of energy, whereas densities of all other nutrients were expressed as intake per

units/1,000kcal.

* Difference across groups is significant at the .05 level.
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Figure 1. Proportions of households reporting weekly food purchasing according to food security status.
* Difference across groups is significant at the .05 level.
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2013-2015) (42). However, the current literature has
recognized the need to utilize a comparable measure
of food security to identify its magnitude, severity, and
causes, and to incorporate nutrition as a fundamen-
tal dimension to indicate food security status at the
household level. In fact, recent evidence highlight the
need to have a global agreement on a definition of food
security and its determinants to assist in reaching the
desired outcomes (35).

Using the FIES, our results indicated that nearly
one-quarter of the sample were experiencing food in-
security. Given that Saudi Arabia is a desert country,
large proportions of food commodities are imported to
meet the domestic demands. In fact, due to the limited
agriculture production, Saudi Arabia is expected to im-
port the majority of its food supplies by 2050 (43). The
main concern of food insecurity is that families may
struggle to make foods available, and consequently,
they might be at high risk of undernourishment.
Therefore, the Saudi government has set tremendous
efforts to perceive the Zero Hunger goal, which was
developed by the United Nations to support a sustain-
able future (44). Additionally, the government of Saudi
Arabia has developed a strategic partnership with the
FAO to reinforce food and nutrition security, while
supporting the implementation of the National Trans-
formation Program 2020 (45). By 2030, the govern-
ment aims to support food security, improve nutrition,
and to achieve a sustainable agriculture (44). Therefore,
our data respond to the gap in the literature pertaining
the need to quantify the magnitude of food insecurity
in the nation of Saudi Arabia.

Findings of this study indicated positive associa-
tions between food security status and paternal educa-
tion and household income, and negative association
with household crowding. Previous studies have re-
ported consistent findings, in which low socioeconom-
ic status of families was associated with food insecurity.
A recent study showed that households with lower in-
come had higher prevalence of food insecurity (43%)
than the higher income groups; The study also report-
ed a significantly greater prevalence of food insecurity
among families whose father had not completed high
school degree (46). Another study also observed high-
er levels of household food insecurity among children
of low income families, high household crowding, and

less educated mothers (47). However, in the present
study, paternal education, but not maternal education,
was found to be significantly associated with the sta-
tus of food security. In Saudi Arabia, this finding is
expected, given that men are typically the main source
for funding. Paternal education matters as the higher
education increases opportunities for better careers
and earnings.

In this study, anthropometric measurements of
the sample were not found to be linked with household
food security status. Previous studies have also inves-
tigated these associations and results were conflicting.
For example, a study conducted among 4,719 children
investigated the association of food security with the
weight status, and no association was observed (48).
Other studies suggested significant associations be-
tween food insecurity and childhood obesity (49) and
stunted growth (50). The lack of the association be-
tween the growth parameters and the food security
status among our sample might be explained by the
high prevalence of stunting and overweight or obesity.
These findings indicate the need to identify factors that
could be related to stunted growth and overweight/
obesity among children, and to initiate intervention
programs to improve nutritional and health outcomes.

Healthier dietary behaviors and practices among
food secure children compared to food insecure chil-
dren have been reported in some studies, whereas
similar dietary intakes have been observed in others.
A study conducted by Saxe-Custack et al. did not find
statistically significant differences in the consumption
of fruits and vegetables among children of food secure
vs. food insecure households (51). Another study re-
ported lower intakes of whole grain and higher intakes
of added sugar among children experiencing food in-
security compared to food secure children (52). In the
present study, similar intakes of most nutrients were
observed among girls of food secure and food insecure
households. A positive association was found between
energy-adjusted vitamin D intake and food security
status, which could be linked to the higher frequency
of purchasing milk and dairy products among the food
secure households. Vitamin D food sources, such as
oily fish, are relatively expensive, which may result
in limited accessibility of these foods by the food
insecure families.
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Data regarding household food purchasing
showed that food insecure families purchased fruits and
vegetables, milk and dairy products, and meat in less
frequency compared to food secure families. However,
the relationship of food security status with the fre-
quency of food purchasing did not seem to reflect any
variations in dietary fiber intake among girls of food
secure and food insecure households, which could be
due to the poor intake of fruits and vegetables among
girls included in this study. In fact, a previous study
reported poor intakes of fruits and vegetables among
children in Saudi Arabia (49). Given that the major-
ity of the agricultural products in Saudi Arabia are
imported, the prices might be unaffordable for lower
income families. Hence, subsidizations of important
food items including fruits, vegetables, and milk have
been recommended (53).

To the best of our knowledge, this study was the
first to evaluate household food security status in Saudi
Arabia using a direct measure. Dietary intakes of Saudi
girls were also evaluated to investigate whether house-
hold food insecurity is associated with specific nutrient
deficiencies. Findings of the present study may assist
in establishing intervention programs aiming to im-
prove the nutritional status of girls experiencing food
insecurity. Further, weight and height of the partici-
pants were objectively measured using a standardized
procedure, allowing for better accuracy of data.

Limitations

In the present study, we were unable to infer any
causal relationships due to the nature of its study de-
sign. Further longitudinal research is needed to inves-
tigate possible health consequences of food insecurity
among individuals from different age groups. Another
limitation of this study includes the use of a single 24-
hr dietary recall. However, using one 24-hr dietary
recall has been considered an acceptable method to
evaluate dietary intakes at the population level (54).
Larger studies are warranted to investigate the nation-
wide prevalence of food insecurity among the Saudi
population.

Conclusion

The high prevalence of food insecurity observed
among our sample is concerning. Our findings indi-
cated an association between food security status and
vitamin D intake of Saudi girls, whereas no associa-
tions with intakes of other nutrients or anthropomet-
ric measurements were observed. Additionally, food
insecure households were found to purchase fruits and
vegetables, meat, and dairy products less frequently
than the food secure households. Community-based
interventions are needed to improve children’s diet es-
pecially those experiencing food insecurity. Addition-
ally, subsidization programs for essential food items
including fruit, vegetable, and milk and dairy products
could promote intakes of these items among the food
insecure families.
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