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Abstract: Background: Due to Russia and Ukraine’s key roles in supplying cereals and oilseeds,
the Russia—Ukraine war intensifies the current food availability and price challenges in Lebanon,
which is a major wheat importer. Given these constraints, we conducted this study to assess the
prevalence and correlates of food insecurity, low dietary diversity (DD), unhealthy dietary patterns,
and the shifts in households” food-related habits in response to the Russia-Ukraine war among
a representative sample of Lebanese household’s members aged 18 years and above (N = 914).
Methods: Data were collected between June and July 2022 using self-administered questionnaires;
Results: Findings showed that nearly half of the households consume an undiversified diet (46%),
and 55.3% ate fewer than two meals per day. The prevalence of food insecurity among Lebanese
households was 74%, with one in every four households being severely food insecure. In addition, the
majority of households” members went out shopping and purchased food less than the pre-war period
(68.7% and 70.3%, respectively). Furthermore, almost 68.3% of households” members highlighted
price increases for cereal products, which were the least available and most stocked items. Findings
obtained through binary logistic regression also showed that food insecurity was two times higher
among households with low monthly income, 35% higher among females, and three times higher
among married participants; Conclusions: The impact of the Russia-Ukraine conflict on food security
in Lebanon requires a systems-thinking approach as well as international effort to understand the
challenges and find solutions to minimize the war’s negative effects.

Keywords: Russia-Ukraine war; food insecurity; Lebanon; households; dietary patterns

1. Introduction

Russia and Ukraine are two of the world’s major suppliers of agricultural commodi-
ties [1]. Prior to the Russia—Ukraine war, these two countries provided 30% of the world’s
wheat and one-fifth of maize exports [1]. They also provide the vast majority of global
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sunflower seed product exports (80%) [1]. Furthermore, in 2021, Russia was considered
among the top exporters of fertilizers, for which the prices have been rising since late 2020
as a result of higher energy prices and transportation costs associated with the COVID-
19 pandemic [2]. According to the Food and Agriculture Organization (FAO), at least
50 countries rely on Russia and Ukraine for at least one-third of their wheat imports [2].
Distressingly, the Russia—Ukraine war, which began on 24 February 2022, has led to a major
and deteriorating food security crisis, as well as disruptions to livelihoods in Ukraine dur-
ing the agricultural growing season [2]. Although early production prospects for recently
produced crops in Ukraine were promising, the war is preventing many farmers from har-
vesting and exporting their crops [3]. According to current reports, 20% to 30% of the crops
may remain unharvested during the 2022/23 season [3]. However, yields are expected to
be impacted as well [3]. In that context, this war will have many consequences on global
markets and food security, posing an additional challenge to many countries, particularly
low-income food imports-reliant countries and vulnerable population groups. According
to recent data, war exacerbated inflationary pressures to already-high food prices caused
by COVID-19 interruptions, regional weather occurrences, currency devaluations, and
growing fiscal restrictions [4]. The FAO Cereal Price Index averaged 170.1 points in March
2022, which is considered to be the highest level reached during the previous 30 years [3].
As a result, increasing food prices will affect poor households especially hard, and they will
be more likely to be driven further into poverty to avoid starvation [4]. Furthermore, the
poorest households spend 54 percent of their consumption expenditures on food, which
may force them to skip meals and consume fewer calories because they are obliged to
spend a larger part of their earnings on food [4].

Lebanon, now in its third year of a catastrophic economic crisis, is confronted with
a unique set of challenges that have serious implications for food security. The economic
situation, political unrest, and the Beirut Port Explosions on August 4th, which resulted
in the partial loss of the city’s port’s silos, altogether increased the number of Lebanese
households experiencing poverty and food insecurity [5]. These complex economic crises
resulted in one of the world’s ten worst economic crashes since the 1850s [5]. A recent
study on food insecurity among Lebanese households conducted by Hoteit, M. et al. (2021)
showed that more than half of the Lebanese population had poor dietary diversity and
ate fewer than two meals per day [6]. Furthermore, the World Food Programme (WFP)
estimated that one-third of the Lebanese population will be food insecure by the end of
September 2021 due to the continuous economic slump [7]. Moreover, Lebanon is highly
reliant on food imports, importing the majority of its wheat from Ukraine and Russia
(78%), and is ranked among first ten countries in terms of imports from Ukraine [4,8]. At
the same time, despite great weather conditions for agricultural output over the last two
years, the financial crisis has limited farmers’ agricultural purchasing capacity [3]. As a
result, national cereal production in 2021 is predicted to be lower than the that during the
previous five years [3]. However, wheat accounts for 38 percent of the total caloric intake
among the Lebanese population [9]. Consequently, Lebanon’s poorest households will be
even less able to meet their basic demands. In the context of many issues confronting food
security in Lebanon, such as the economic crisis, the COVID-19 pandemic, and recently
the Russia—Ukraine war, we must indicate the causes and obstacles behind food insecurity
among Lebanese families.

To date, no study had explored the impact of Russia—Ukraine war on food secu-
rity among Lebanese households. Therefore, the objective of this study is to assess the
prevalence and correlates of food insecurity, low dietary diversity (DD), unhealthy di-
etary patterns, and the shifts in households’ food-related habits in response to the Russia—
Ukraine war.
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2. Materials and Methods
2.1. Study Design and Sampling

The current investigation was a national cross-sectional study conducted between
June and July 2022. Study participants were sampled using the probability cluster sampling
technique. Subsequently, the clusters from where participants had been recruited are the
eight Lebanese governorates (Mount Lebanon, Beirut, South Lebanon, North Lebanon,
Akkar, Beqaa, Baalbeck-Hermel, and Nabatieh). The heads of households were recruited
from each district using a probability proportional to size sampling technique. A single
population formula (n = [p (1 — p)] X [(Z« /2)2 /(e)?]) was used to determine the sample
size, where n denotes the sample size, Z_(o</2) is the reliability coefficient of standard error
at a 5% level of significance = 1.96, p represents the probability of adults (18-64 years) who
were unable to practice preventive measures of the diseases (50%), and e refers to the level
of standard error tolerated (5%) as stated by Hosmer and Lemeshow [10]. Based on this
formula, it was determined that the minimum acceptable sample size of 450 respondents
is sufficient to ensure appropriate power for statistical analyses. Subsequently, consider-
ing a non-response rate of around 10%, we reached a total of 914 Lebanese household’s
members who were invited to participate in the study by filling out an online form of a
self-administered questionnaire, which was distributed through social media platforms
(WhatsApp, Facebook, and Instagram). Thus, we reached a representative sample of
914 Lebanese household members for their data to be included in the analysis. The sample
representativeness was enhanced by a weighting the governorate and gender variables. All
household’s members voluntarily participated in the study. The online questionnaire was
available in Arabic, the native language used in Lebanon. Only one household’s member
from each Lebanese household aged 18 to 64 years old was considered eligible to participate
in the study. On the other hand, non-Lebanese, members from the same household, and
those who were not among the required age were excluded. The recruitment process is
illustrated in Figure 1.
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Figure 1. Flow Chart of the Recruitment Process in the Study.

2.2. Study Instrument

A pre-tested, self-administered questionnaire encompassing 4 main sections and
composed of different types of questions (single and multiple-choice options) was used
to meet study aims. The demographic and socio-economic characteristics of the recruited
households were captured in the first section. It included age, gender, governorate, marital
status, education level, work discipline, history of chronic diseases, monthly income (the
respondent was asked to rate his/her income compared to other Lebanese households),
average monthly expenditure for food at home, and household composition. Body weight
and height were self-reported by households” members in order to allow the calculation
of body mass index (BMI) [11]. In addition, the total number of persons and rooms per
household were obtained to calculate the crowding index. The latter was calculated as the
total number of household members (excluding infants) divided by the total number of
rooms in a household (excluding kitchens and bathrooms) [12]. Households were then
classified as having one person per room (no crowding), 1.5 persons per room (crowding),
and more than 1.5 persons per room (over-crowding) [13]. This index was used as a
proxy measure of household socio-economic status in the present study and provided
a reliable result among the Lebanese population [12,14]. The second part consisted of
10 questions concerning the impact of the Russia—Ukraine War on food-related habits,
including food purchasing behaviors, food consumption habits, and food storage. These
questions were derived from a previously published paper by other authors [15] and
by our research group describing the same study variables before the Russia—Ukraine
war. It asked about the changes in dietary patterns and in the consumption data by
households during the current war period in comparison to the preceding one. In the third
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section (10 questions), the Arab Family Food Security Scale (AFFS) was used to assess
food insecurity among households in a snapshot way [16]. Using AFFS, the food security
status of the Lebanese households was grouped into 3 categories (food secure, moderately
food insecure, and severely food insecure). However, “moderately food insecure” and
“severely food insecure” were combined under one “food insecure” category, for statistical
analysis purposes. The fourth section was added to evaluate the current dietary diversity
(DD) of Lebanese households by calculating the Food Consumption Score (FSC). FCS was
calculated using the frequency of consumption of different food groups by a household
during the seven days preceding the survey. The calculation formula of the FCS is as follows:
(starches x 2) + (pulses x 3) + vegetables + fruit + (meat x 4) + (dairy products x 4) +
(fats x 0.5) + (sugar x 0.5) [17]. Households were then classified as having a high DD
(FCS > 42) or a low DD (FCS < 42) [17]. This questionnaire is available upon request.

2.3. Ethical Considerations

The study was approved by the Ethical Committee at Al-Zahraa University Medical
Center (#15/2022), and it follows the criteria approved by the Declaration of Helsinki.
All participants provided written informed consent before taking part in the study. The
participation was voluntary and exposed participants to no possible risks. On average, it
takes the respondent 7-10 min to complete the survey.

2.4. Statistical Analysis

Data were analyzed using Statistical Package of Social Science Software (SPSS), version
25.0 (IBM, Chicago, IL, USA). A descriptive analysis was conducted, where continuous
variables were reported as mean (SD) and categorical variables were reported as frequencies
(N) and percentages (%). The chi-squared test was used to determine the association
between categorical variables. Additionally, significant predictors of household food
insecurity were determined using binary logistic regression analysis. The binary logistic
regression model shows the variability of the dependent variable, which is the household
food insecurity in response to the introduced independent variables. Initially, 14 variables
were introduced to the model. A confidence interval of 95% was applied, and the level of
significance was predetermined at 5% (p < 0.05 was considered to be significant).

3. Results
3.1. Demographic and Socio-Economic Characteristics of the Sampled Households

A total number of 1004 participants were screened to be included in the study. The non-
response rate was 10%. A final sample of 914 participants belonging to Lebanese households
was recruited. Females represented 53.4% of the study population, while 46.6% were
males. The average mean age of the overall sample population was 32.0 (SD = 12.0), males
(mean = 34.0; SD = 13.0), and females (mean = 31.0; SD = 11.0). Around 60.3% of participants
were aged more than 24 years old. In total, 34.3% of males were between 18-24 years old,
while 44.4% of females were in this age group, p = 0.002. Nearly half of participants
(48.9%) had normal body weight, 30.9% were overweight, 16.6% were obese, and 3.6% were
underweight. However, the proportion of male participants with normal BMI (41%) was
significantly lower than the proportion of females with acceptable body weight (55.8%).
Moreover, the proportion of males with overweight (38.2%), and obesity (19.4%) was
higher than females (24.6% and 14.1%, respectively), p < 0.001. Furthermore, 13.6% of the
households were residing in Mount Lebanon, 13.1% in Beirut, 12.6% in North Lebanon,
and 11.4% in South Lebanon. Moreover, 13% and 11.8% lived in the Bekaa and Baalbeck-
Hermel, respectively. In addition, more than half of participants (51.2%) were single,
45% were married, while only 1.8%% were divorced. However, the proportion of single
females (55.2%) was significantly higher than that of males (46.6%), p = 0.002. Regarding
their educational level, the majority (74.4%, n = 680) of study participants had university
education level, whereas only 1% reported that they are illiterate. Concerning the working
status, the majority of respondents (40.4%) reported that they work, 28.4% were students,
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while 26.1% were not working. The proportion of unemployed females (29.6%) was
significantly higher than that of males (22.1%), p < 0.001. As for chronic diseases, 32.1% of
the study population reported that they had a history of chronic diseases. However, an
equal proportion of males and females reported having chronic diseases, p = 0.071. Among
the 294 sample participants who had chronic diseases, 33% had depression, followed by
hypertension (25%, n =74) and diabetes (21.42%, n = 63). Other diseases were also reported,
including asthma (19.38%, n = 57), cardiovascular diseases (17%, n = 50), osteoporosis
(11.9%, n = 35), liver diseases (6.46%, n = 19), renal diseases (4.76%, n = 14), and anemia
(2.72%, n = 8). Moreover, diabetes was the most reported disease by males; however,
depression was mostly reported by females, p < 0.001 (Data not shown). Concerning
the monthly income, 41.8% of households were earning more than 1.5 million LBP and
17.5% were earning less than 1.5 million LBP. Furthermore, the current household income
was less than 300 USD for 19.8%, and more than 300 USD for 14%. However, lower monthly
income (<1.5 million LBP) was reported more by females (20.4%), as compared to males
(14.2%), p = 0.002. However, around 41.8% of the households reported that they spent more
than 3 million LBP as an average monthly expenditure for food at home. In terms of the
household characteristics of the study sample, most of the households were composed of
multiple adults (45.6%), 33.9% were composed of multiple adults with at least one child,
while 10.4% and 10.1% were composed of one adult with at least one child and one adult,
respectively. Furthermore, nearly half of the participants (56.5%) reported that they do not
have children, 32.7% have less than three children, and only 10.8% reported that they have
more than three children. In addition, 49.6 % had a crowding index of <1 person/room (no
crowding), whereas 28.4% of respondents had an over-crowding index (>1.5 persons/room).
Moreover, nearly half of the household heads of the participants were aged more than
50 years old (52.7%), 38.2% were between 35-50 years old, and only 9% were less than
35 years old. Additionally, 33.4% of household heads were studying or had studied at
university, while only 6.5% were illiterate. To investigate the impact of the Russia—Ukraine
war on the economic situation in Lebanon, households were asked about the impact of this
war on their monthly income, where 34% admitted that their income had declined after
the Russia—Ukraine war. Moreover, nearly half the households reported that their monthly
income is estimated to be less than most other Lebanese households (48%). These findings
are presented in Table 1.
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Table 1. Demographic and socio-economic characteristics of the sampled households, overall and

by gender.
Overall Males Females
(N =914) (N =426) (N =488)
Mean SD Mean SD Mean SD
Age in years 32.0 12.0 34.0 13.0 31.0 11.0
N o/0 N 0/0 N o/0 p—value
. 18-24 364 39.7 146 34.3 218 444
Age Categories 0.002
>24 550 60.3 279 65.7 271 55.6
Underweight 33 3.6 6 14 27 5.5
Normal 446 489 174 41.0 272 55.8
BMI Classification - <0.001
Overweight 284 30.9 163 38.2 120 24.6
Obese 151 16.6 83 194 69 14.1
Male 426 46.6 426 100.0 0 0.0
Gender -
Female 488 53.4 0 0.0 488 100.0
Beirut 120 13.1 63 14.8 57 11.7
Mount Lebanon 125 13.6 71 16.7 54 11.0
South Lebanon 105 114 36 8.5 68 14.0
Beqaa 118 13.0 62 14.5 57 11.7
Residency 0.003
Baalbeck-Hermel 108 11.8 44 10.2 64 13.2
Akkar 107 11.7 38 9.0 68 14.0
Nabatieh 116 12.7 58 13.7 58 11.9
North Lebanon 115 12.6 54 12.6 61 12.5
Single 467 51.2 198 46.6 269 55.2
Married 411 45.0 217 51.1 193 39.7
Marital Status : 0.002
Divorced 17 1.8 6 1.2 11 2.3
Widowed 19 2.1 5 1.1 14 29
Illiterate 10 1.0 5 1.3 4 0.8
Education Level School level 224 24.5 110 25.9 114 23.4 0.567
University level 680 744 310 72.9 370 75.8
Working 369 404 217 50.9 152 31.2
Not Working 238 26.1 94 22.1 144 29.6
Current Occupation <0.001
Student 260 28.4 104 24.3 156 32.0
Other 47 5.2 11 2.7 36 7.3
Medical sector 162 17.7 64 15.1 97 20.0
Job Nature 0.055
Non-Medical sector 752 82.3 361 84.9 390 80.0
No Crowding

453 49.6% 214 50.2 239 49.0
(<1 person per room)

Crowding

201 22.0% 92 21.7 109 223 0.917
(1-1.5 person per room)

Household Crowding Index

Over Crowding

260 28.4% 119 28.1 140 28.7
(>1.5 person per room)




Nutrients 2022, 14, 3504 8 of 22
Table 1. Cont.
Overall Males Females
(N =914) (N =426) (N = 488)
Mean SD Mean SD Mean SD
None 516 56.5 222 52.2 294 60.3
Number of children 3 or less 298 32.7 147 34.7 151 30.9 0.024
More than three 100 10.8 57 13.2 43 8.8
One adult 93 10.1 46 10.8 47 9.6
Multiple adults 416 45.6 193 45.3 224 45.8
Household Composition One adult with at least 05 104 41 9.6 54 111 0.848
one child
Multiple adults with at 310 339 147 343 164 335
least one child
<35 years 83 9.0 48 11.3 34 7.1
Age of Household Head 35-50 years 349 38.2 158 37.1 191 39.2 0.077
>50 years 482 52.7 220 51.6 262 53.7
Illiterate 60 6.5 18 4.3 41 8.4
Household head'’s School level 5499 601 228 535 321 659 <0.001
Education level
University 305 334 180 42.2 125 25.6
None 64 7.0 31 7.2 33 6.8
Less than 1.5 million L.B.P. 160 17.5 60 14.2 99 20.4
Monthly Income >1.5 million L.B.P. 382 41.8 165 38.7 217 44.5 0.002
<300 USD 180 19.8 105 24.6 76 15.5
More than 300 USD 128 14.0 65 15.3 63 12.9
Less than most other
Lebanese households 438 48 177 41.8 261 53.5
Income status compared It is not different from the
to other houscholds income of other Lebanese 319 349 170 39.9 149 30.6 0.001
households
More than the income of
other Lebanese households 157 17 80 18.4 77 16
My salary does not change 566 62.0 270 63.5 296 60.7
Impact of Russia-Ukraine My salary decreases 312 34 134 309 178 365 0.009
war on Monthly Income
My salary increases 36 4.0 23 5.6 13 2.8
Less than 675,000 LBP 35 3.7 14 3.0 21 43
Average Monthly 675,000-1 million LBP 144 158 56 13.2 88 18.1
Expenditure for Food at 0.03
Home 1 million-3 million LBP 353 38.7 159 37.3 194 39.9
More than 3 million LBP 382 41.8 198 46.5 184 37.7

Bold means significant at p-value < 0.05.

3.2. Indicators of Household Food Security

3.2.1. Households’ Dietary Diversity (DD)

In the present study, 55.3% of households reported to consume two meals or fewer
in a day, with 64.3% describing this as a typical meal pattern. The study findings reveal
that, among all food groups, cereals were the most frequently consumed 4 days or more, as
reported by more than half the households (55.3%). Nonetheless, most households reported
consuming white tubers (71.3%), vegetables (63.7%), fruits (72.8%), eggs (87.0%), pulses
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and nuts (84.0%), dairy products (78.8%), fats and oils (69.8%), sweets (69.8%), and spices
and condiments (67.3%) in 3 days or fewer. More females than males reported a 3-day or
fewer consumption of pulses and nuts (88.4% vs. 78.9%, p < 0.001), fats and oils (73.5% vs.
65.7%, p = 0.01), and sweets (73.0% vs. 66.2%, p = 0.027) (Table 2).

Table 2. Food groups consumption per week in overall population and by gender.

Overall Male Female
N % N % N % p-Value
Number of meals consumed the 2 meals and less 505 55.3 238 55.9 267 54.8 072
day before 3 meals and more 408 44.7 187 441 220 452 '
Less than usual 311 34.1 123 28.8 189 38.7
Number of meals re As usual 587 643 297 698 290 595 0.005
ported as usual, less, or more
More than usual 15 1.6 6 14 9 1.8
Consumption of food groups during the previous 7 days
3 days or fewer 408 44.7 177 415 231 474
Cereals 0.074
4 days and more 505 55.3 249 58.5 256 52.6
3 days or fewer 651 71.3 297 69.9 353 72.5
White tubers 0.386
4 days and more 262 28.7 128 30.1 134 27.5
3 days or fewer 582 63.7 263 61.8 319 65.4
Vegetable 0.274
4 days and more 331 36.3 162 38.2 169 34.6
3 days or fewer 665 72.8 313 73.5 352 722
Fruit 0.649
4 days and more 248 27.2 113 26.5 136 27.8
3 days or fewer 795 87.0 364 85.6 431 88.3
Eggs 0.23
4 days and more 119 13.0 61 14.4 57 11.7
3 days or fewer 767 84.0 336 78.9 431 88.4
Pulse and nuts <0.001
4 days and more 146 16.0 90 21.1 57 11.6
. 3 days or fewer 720 78.8 338 79.4 382 784
Dairy products 0.695
4 days and more 193 21.2 88 20.6 106 21.6
3 days or fewer 638 69.8 279 65.7 358 73.5
Fat and oils 0.010
4 days and more 276 30.2 146 34.3 129 26.5
3 days or fewer 638 69.8 282 66.2 356 73.0
Sweets 0.027
4 days and more 275 30.2 144 33.8 132 27.0
. . 3 days or fewer 615 67.3 298 69.9 317 65.0
Spices and condiments 0.108
4 days and more 299 32.7 128 30.1 171 35.0
3 days or fewer 735 80.5 343 80.6 392 80.3
Meat 0.886
4 days and more 178 19.5 82 194 96 19.7
3 days or fewer 887 97.1 409 96.1 477 97.9
Fish 0.121
4 days and more 27 2.9 16 3.9 10 2.1

Bold means significant at p-value <0.05.

Hence, 46% of the Lebanese households were observed to consume an undiversified
diet (Figure 2. Of interest, Akkar district had the largest proportion of households having
low dietary diversity (79.1%), followed by North Lebanon (67.7%), Beqaa (54.3%), Baalbeck-
Hermel (40.4%), South Lebanon (39.1%), Beirut (36.3%), Mount Lebanon (35.7%), and
Nabatieh (18.5%) (Figure 2). Furthermore, households with low dietary diversity were
relying mainly on cereals and white tubers. However, fruit, pulses, meat, and dairy
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products were less consumed compared to those who have high dietary diversity (data

not shown).
100%
90%
80%
70%
60%
50%
40%
30%
20%
10% l
0%
Overall Beirut Mount North South Begaa Baalbeck- Akkar Nabatieh
Lebanon Hermel
High Dietary Diversity| 54 63.7 64.3 323 60.9 45.7 59.6 20.9 815
m Low Dietary Diversity 16 36.3 35.7 67.7 39.1 54.3 40.4 79.1 185
Figure 2. Households’ dietary diversity, overall and by governorate.
3.2.2. Household Food Security Scale
Using the scale Arab Family Food Security Scale (AFFSS), the majority (74%) of
households were food-insecure (including “moderately food insecure” and “severely food
insecure”) (Figure 3a). Additionally, among those who were food-insecure, 29% of house-
holds were severely food insecure (Figure 3a). However, the highest percentage of food
insecurity (“moderately food insecure” and “severely food insecure) was observed in Akkar
and North Lebanon (86%) (Figure 3b). Interestingly, the highest percentage of food security
was in Beirut (50%) (Figure 3b).
Overall prevalence of Household's Prevalence of food insecurity (AFFSS),
Food Insecuity, using the AFFSS by governorates
Akkar .
Baalbeck Hermal gy
Beqaa
Nbatieh .
North Lebanon g
South Lebanon gy
Mount Lebanon g
45%
= Food secure B
= Moderate food insecurity
0 20 40 60 80 100

= Severe food insecurity

Food Insecure M Food Secure % of participants
(a) (b)

Figure 3. (a) Overall prevalence of household’s food insecurity. (b) Prevalence of household’s food
insecurity, by governorate.
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3.3. Changes in Food Shopping Behaviors during the Outbreak of Russia—Ukraine War

Regarding shopping behaviors, in comparison with the pre-war period, 68.7% of the
household’s members stated making fewer grocery-shopping trips than usual after the
outbreak of the Russia—Ukraine war, 30.1% reported going shopping as usual, while only
1.3% stated that they go shopping more than usual. The percentage of females who reported
going shopping less than usual was significantly higher than that of males (73.1% and 63.6%,
respectively), p = 0.009. Additionally, the majority of household’s members (70.3%) specified
that they buy less food than usual on each shopping trip. Moreover, a higher significant
proportion of females (74.6%) mentioned buying food less than usual, as compared to
males (65.3%), after the outbreak of the Russia—Ukraine war, p = 0.026. Furthermore,
almost 70.3% of the households reported that their food wastage decreased after the Russia—
Ukraine war. Moreover, 35.6% of the households reported having stocked up food during
the war (Table 3).

Table 3. Shopping behavior and food wastage changes during the Russia-Ukraine war.

Overall Male Female
(N =914) (N = 426) (N = 488)
N % N % N % p-Value
I go shopping less than usual 627 68.7 271 63.6 357 73.1
Sh"ppclgfnl;hamr I go shopping like I used to 275 301 149 350 126 257 0.009
I go shopping more than usual 12 13 6 1.4 6 12
I'buy less than usual 642 70.3 278 65.3 364 74.6
Change of food Ibuy as same as usual 239 261 130 304 109 223 0.026
purchase
I buy a lot more than usual 33 3.6 18 4.2 15 3.1
Less 642 70.3 288 67.8 354 72.6
Food Wastage Has not changed 210 23.0 112 26.2 98 20.1 0.076
More 61 6.7 26 6.0 36 7.3
Yes 325 35.6 153 36.0 172 35.2
Stocking up food 0.812
No 589 64.4 273 64.0 316 64.8

Bold means significant at p-value < 0.05.

The findings also indicated that the most stocked items during the Russia—Ukraine
war were cereal products (55% of the households), oils (22.1%), sugars (16.4%), and legumes
(14.6%). Additionally, the results revealed that some food items were less available after
the outbreak of the Russia—Ukraine war compared to the pre-war period, including cereals
products (55.3% of the households), oils (35.1%), and sugars (19.9%). However, the majority
of households (68.3%) highlighted price increase for cereals products. Other items were
also highlighted for their price increase including oils (51.7%), legumes (46.2%), roots and
tubers (46.2%), milk and dairy products (35.2%), fruits and vegetables (34.8%), and canned
food (33.2%) (Table 4).
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Table 4. Types of foods stocked up, change in food availability, and food price increase during the
Russia—Ukraine war.

Type of Food Notice of Less Notice of Any Food

Stocked Up Available Food Price Increase

N % N % N %
(kig‘f;i‘zdpi‘irl If’lg‘;‘i“:ttcs) 503  55.0 505 553 623 683
Roots and tubers (potatoes, etc.) 53 5.8 95 10.5 415 45.5
Legumes (e.g., peas, chickpeas) 133 14.6 77 8.5 422 46.2
Sugar 150 164 181 19.9 101 11.0
Oils 201 22.1 321 35.1 472 51.7
Fruits and Vegetables 9 1.0 55 6.0 317 34.8
Meat and meat products 4 0.4 33 3.7 73 8.0
Fish and seafood 3 0.3 85 9.3 299 32.7
Milk and dairy products 34 3.8 124 13.6 321 35.2
Canned food 90 9.9 55 6.0 303 33.2

None 286 31.3 123 13.5 73 8.0

As shown in Figure 4, in comparison to the pre-war period, the findings of food
sourcing during the Russia—Ukraine war demonstrate significant changes in Lebanese
households’ behaviors related to food shopping. Specifically, 28.5% of the household’s
members ate out less (e.g., restaurants/cafeteria/fast-food) and 27.4% ordered less take-
away or fast-food meals with deliveries (all by including “slightly less” and “much less”
answer options). In addition, the majority of household’s members stated that they never
order groceries or meals online (69.8% and 60.2%, respectively). On the other hand, a
significant proportion of the household’s members buy less food in person from large
supermarkets (41.4%) or small supermarkets (44.5%) during the Russia—Ukraine war (all
by including “slightly less” and “much less”) (Figure 4).

Food-related behaviors during the Russia-Ukraine war

B Never MFirsttime M less EMSame M More

bl lels

Buying Local
Food

12.9
48
40.2
27.2
14.9

Buying Food In = Buying Food In | Having meals

Ordering Person From Person From delivered Eating Out Ordering Fast
Groceries Online Large Small directly to my 8 Food Delivery
Supermarket Supermarket home

69.8 24.6 10.4 60.2 48.3 48.3

1.8 2 4 3 1.7 1.7

13.4 41.4 445 20 285 27.4

12.9 26.1 30.3 14 16.4 17.4

2.2 58 10.7 2.8 5.2 5.2

Figure 4. Changes in food-related behaviors during the Russia—Ukraine war.
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3.4. Changes in Food Consumption Behaviors during the Russia—Ukraine War

When asking household’s members about food consumption patterns during the
current situation in comparison to the preceding time, the results showed that 67.1% of
Lebanese households consumed less meat, 61.1% consumed fewer fruits and vegetables,
53.9% fewer sweets, cookies, cakes and candies, 50.1% fewer healthy snacks, and 44.3% less
healthy food compared to the period preceding the war (Figure 5).

Consumption behavior trends during the Russia-Ukraine war

m Never First time
Less o Same

Candy,Cook Packaged

Meat Unhealthy = Healthy Water ies, cakes Healthy | Unhealthy Frozon Canned

food food . Snacks Snacks food
and pastries Foods

153 43.7 12.6 12.1 18.7 17.5 295 303 281
12 2 29 16 19 25 29 41 52
67.1 33.1 443 25 539 501 419 37 36.2
15 17 32.6 55.9 221 254 20 19.5 22
13 41 75 55 35 4.6 48 9.1 8.6

Figure 5. Changes in consumption behavior trends during the Russia—Ukraine war.

3.5. Correlates of Household Food Insecurity

Table 5 shows the relationship between the food insecurity and households’ charac-
teristics. The proportion of food insecurity was significantly higher among those aged
more than 24 years old than those aged 18 to 24 years old (66.1% and 33.9%, respectively),
p < 0.001. However, food insecurity prevalence was significantly higher among households
having household heads older than 50 years old (49.9%) compared to households with
younger household heads, p = 0.005. Additionally, the prevalence of food insecurity was
significantly higher among females than males (56.5% and 43.5%, respectively), p = 0.001.
Although participants with normal BMI had the highest percentage of food insecurity
(49.6%), the difference was not significant compared to overweight (31.0%), obese (16.1%),
and underweight (3.3%) participants, p = 0.628. Furthermore, 14.5% of food-insecure
households were residing in North Lebanon, followed by Mount Lebanon (14.1%), Beqaa
(13.8%), and Akkar (13.5%), p < 0.001. Among food-insecure households” members, nearly
half (50.9%) were married, which was significantly higher than those who were single
(44.3%), p < 0.001. Similarly, respondents who reported that they studied or were studying
at university had the highest proportion of food insecurity (67.3%), p < 0.001. However,
household heads who had school education level were shown to have the highest pro-
portion of food insecurity (64.7%), p < 0.001. Moreover, the proportion of food insecurity
among unemployed households” members (30.3%) was significantly higher than employed
household’s members (38.6%), p < 0.001. However, non-medical sector workers had a
significantly higher proportion of food insecurity, as opposed to medical sector workers
(86.3% versus 13.7%, p < 0.001). Households with more than three children (4.9%) were
shown to have a significantly lower proportion of food security compared to households
with fewer children, p < 0.001. Additionally, food insecurity prevalence was the highest
among households composed of multiple adults (43%), p = 0.001. Households earning the
highest income (>300 USD/month) had the highest proportion of food security (38.2%),
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p < 0.001. Moreover, the proportion of food-insecure households who reported a decline
in their monthly income (22.5%) after the Russia—Ukraine war was significantly higher
than the proportion of households who reported an increase in their monthly income
(0.3%), p < 0.001. Moreover, food insecurity prevalence was the highest among households
spending 1 to 3 million LBP as an average monthly expenditure for food (38.7%), p < 0.001.
The percentage of food-insecure households with over-crowding (32.5%) was shown to be
considerably more than food-insecure crowded households (22.5%), p < 0.001. Interestingly,
among food-insecure households, the proportion of households with low DD (55.2%) was
significantly higher than that for those with high DD (44.8%), p < 0.001.

Table 5. The association of demographic and socioeconomic characteristics with household food insecurity.

Household Food Insecurity according

to (AFFSS)
Food-Secure Food-Insecure
1 (%) 1 (%) p-Value
Age <0.001
18-24 132 (56.6) 231 (33.9)
>24 101 (43.4) 449 (66.1)
Gender 0.001
Male 130 (55.6) 296 (43.5)
Female 104 (44.4) 384 (56.5)
Body Mass Index (BMI) 0.628
Underweight 11 (4.6) 22 (3.3)
Normal 109 (46.8) 337 (49.6)
Overweight 72 (30.7) 211 (31.0)
Obese 42 (18.0) 109 (16.1)
Residence <0.001
Mount Lebanon 29 (12.2) 96 (14.1)
Beirut 59 (25.4) 61 (8.9)
South Lebanon 30 (12.6) 75 (11.0)
North Lebanon 16 (6.9) 99 (14.5)
Akkar 15 (6.4) 92 (13.5)
Beqaa 24 (10.4) 94 (13.8)
Baalbeck-Hermel 30 (12.7) 78 (11.5)
Nabatieh 31 (13.3) 85 (12.5)
Marital Status <0.001
Single 166 (71.0) 301 (44.3)
Married 65 (27.8) 346 (50.9)
Divorced 2 (0.8) 15 (2.1)
Widowed 1(0.4) 18 (2.6)
Education level <0.001
Tlliterate 0(0.0) 9(14)
School level 11 (4.7) 213 (31.4)

University level 223 (95.3) 457 (67.3)
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Table 5. Cont.
Household Food Insecurity according
to (AFFSS)
Food-Secure Food-Insecure
(%) (%) p-Value
Current Job <0.001
Working 106 (45.3) 263 (38.6)
Not working 32 (13.8) 206 (30.3)
Student 87 (37.4) 182 (25.3)
Other 8 (3.5) 39(5.7)
Job Nature <0.001
Medical Section 69 (29.4) 93 (13.7)
Non-medical Section 165 (70.6) 587 (86.3)
Number of children per household <0.001
No children 176 (75.4) 340 (50.0)
3 or less children 46 (19.7) 252 (37.1)
More than 3 children 11 (4.9) 87 (12.9)
Household Composition 0.001
One adult 20 (8.7) 72 (10.7)
Multiple adults 124 (52.9) 292 (43.0)
One adult with at least one child 10 (4.4) 85 (12.5)
Multiple adults with at least one child 80 (34.0) 230 (33.8)
Household Head Education level <0.001
Illiterate 7 (3.0) 52 (7.7)
School level 109 (46.8) 440 (64.7)
University level 117 (50.2) 187 (27.6)
Household Head Age 0.005
<35 years 23 (9.6) 60 (8.8)
35-50 years 69 (29.4) 280 (41.3)
>50 years 143 (61.0) 339 (49.9)
Household’s Monthly Income <0.001
None 5(2.1) 59 (8.7)
Less than 1.5 million L.B.P. 6(2.6) 153 (22.6)
>1.5 million L.B.P. 80 (34.2) 302 (44.4)
<300 USD 54 (22.9) 127 (18.7)
More than 300 USD 89 (38.2) 39(5.7)
The impact of the Russia—Ukraine war <0.001
on the household’s monthly income
No impact 216 (92.2) 525 (77.2)
A decline in the monthly income 17 (7.4) 153 (22.5)
An increase in the monthly income 2(0.3) 2(0.3)
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Table 5. Cont.

Household Food Insecurity according

to (AFFSS)
Food-Secure Food-Insecure
(%) (%) p-Value
Average Monthly Expenditure for Food <0.001
at Home
Less than 675,000 LBP 2(0.9) 32 (4.6)
675,000-1 million LBP 14 (6.1) 130 (19.1)
1 million-3 million LBP 90 (38.5) 263 (38.7)
More than 3 million LBP 127 (54.5) 255 (37.5)
Household Crowding Index <0.001
No crowding (<1) 147 (63.0) 306 (45.0)
Crowding (1-1.5) 48 (20.5) 153 (22.5)
Over-crowding (>1.5) 39 (16.5) 221 (32.5)
Household’s Dietary Diversity (FCS) <0.001
Low 45 (19.4) 375 (55.2)
High 188 (80.6) 305 (44.8)

Bold means significant at p-value < 0.05.

3.6. Determinants of the Household Food Insecurity: Binary Logistic Regression Analysis

According to Table 6, many study variables were affecting food security of the
Lebanese households. including the following: gender, marital status, residence, weight sta-
tus, job nature, education level of the household head, and monthly income. The backward
stepwise analysis shows that females compared to males had 35% higher probability to be
food insecure (OR = 0.656; 95% CI (0.450-0.958), p = 0.029). Moreover, married respondents
were 2.9 times more likely to be food insecure compared to single respondents (OR = 2.989;
95% CI (1.944-4.597), p < 0.001). The residency was shown to be an additional determinant;
the highest estimated probability of food insecurity was among households residing in
Mount Lebanon (OR = 3.393, 95% CI (1.768-6.510), p = <0.001) compared to those residing
in Beirut. Furthermore, underweight household members had an 18% higher probability
of being food insecure than normal-weight participants (OR = 0.821, 95% CI (0.322-2.098),
p = 0.681). Additionally, the likelihood of food insecurity is significantly higher among
those who worked in the non-medical sector (OR = 1.598, 95% CI (1.032-2.473), p = 0.036)
compared to those who worked in the medical sector. Moreover, households with illiter-
ate household heads were predicted to be food insecure by 52% compared to household
heads with a university education level (OR = 0.481; 95% CI (0.179-1.294), p = 0.147). The
backward analysis also shows that households having no monthly income were 90% more
likely to be food insecure in contrast to those having an income of more than 300 USD
(OR =0.096, 95% CI (0.032-0.284), p < 0.001).
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Table 6. The determinants of Households’ Food Insecurity based on the Logistic Regression analysis

(Backward stepwise method).

Determinants of Food Insecurity OR 95% CI For EXP (B) p-Value
Food Secure vs. Food Insecure Lower Upper
Gender
Female (Reference) 1.00
Male 0.656 0.4 50 0.9 58 0.029
Marital Status
Single (Reference) 1.00
Married 2.989 1.944 4.597 <0.001
Divorced 2.689 0.493 14.681 0.253
Widowed 3.613 0.350 37.261 0.281
Residency
Beirut (Reference) 1.00
Mount Lebanon 3.393 1.768 6.510 <0.001
North Lebanon 1.715 0.802 3.668 0.164
South Lebanon 1.759 0.898 3.446 0.100
Beqaa 2.401 1.205 4.784 0.013
Baalbek Hermel 1.866 0.939 3.708 0.075
Akkar 2.055 0.921 4.585 0.079
Nabatieh 3.254 1.690 6.263 <0.001
BMI
Normal (Reference) 1.00
Underweight 0.821 0.322 2.098 0.681
Overweight 0.739 0.476 1.148 0.178
Obese 0.451 0.265 0.769 0.003
Job Nature
Medical (Reference). 1.00
Non-medical 1.598 1.032 2473 0.036
Education Household Head
Illiterate (Reference) 1.00
School level 0.786 0.301 2.049 0.622
University level 0.481 0.179 1.294 0.147
Monthly Income
None (Reference) 1.00
Less than 1.5 million L.B.P. 2.207 0.615 7.924 0.225
>1.5 million L.B.P. 0.589 0.213 1.627 0.307
<300 USD 0.459 0.160 1.320 0.149
More than 300 USD 0.096 0.032 0.284 <0.001

4. Discussion

This study explored the impact of the Russia—Ukraine war on food security among
Lebanese households. It also examined the changes in food-related habits in Lebanese
households. Overall, amid the Russia—Ukraine war, the majority of households” members
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went out shopping and purchased food less than usual (68.7% and 70.3%, respectively). In
addition, almost 68.3% of households highlighted price increases for cereal products, which
were the least available and most stocked items. The overall prevalence of food insecurity
among Lebanese households was 74%, with one in every four households being severely
food insecure. Moreover, nearly half of the households were consuming undiversified diets
(46%) and 55.3% ate fewer than two meals per day.

In the current study, 68.7% of households reported making fewer shopping trips
than usual since the outbreak of the Russia—Ukraine war. Furthermore, the majority of
households stated that they purchase less food than usual. This could be related to the
economic instability in Lebanon, which derives from many factors, including the Russia—
Ukraine war, financial crisis, the Beirut Port Explosions on 4 August, and the COVID-
19 pandemic. To facilitate, consumer purchasing behavior is believed to be the total of
decision-making processes influenced by both internal and external factors [10]. Economic
insecurity is the most critical external influence. Economic crises have a negative effect
on both planned and unplanned purchasing behaviors of all consumers [18]. According
to Ahorsu et al., 2020, when consumers feel insecure and anxious, their willingness to
consume decreases [19]. Moreover, if consumer confidence declines as a result of economic
uncertainty, expenditure budgets are considerably lower. Thus, consumers limit their future
consumption by shopping and purchasing less frequently [20]. Consequently, the absence
of panic-buying resulted in decreased food waste. Study findings showed that the majority
of households (70.3%) reported that their food wastage decreased during the outbreak of
the Russia—Ukraine war. Hopefully, this shows a potential path toward a more sustainable
behavior in food consumption. Similarly, the COVID-19 pandemic has resulted in less
food waste in Lebanon [21], as well as in other countries, including Qatar [15], Tunisia [22],
Morocco [23], and the US [24]. However, only 35.6% of households stated that they stock
up food, and this can be due to food-price inflation. In Lebanon, the cost of the basic food
basket increased by 1,140 percent by January 2022 compared to October 2019, affecting
household finances for basic requirements and preventing people from being able to store
food [25]. This also explains our findings, in which households reported lower consumption
for nearly all food groups. However, the least consumed food items were meat (67.1%) and
fruits and vegetables (61.1%), indicating that households limit their purchases of food types
they cannot afford, such as meat and fish, and begin consuming larger quantities of cheaper
food types. Interestingly, findings also showed that the majority of households (68.3%)
highlighted price increase for cereals products. Moreover, results indicate an increase in
the purchase as well as the storage of non-perishable food items including cereal products,
oils, and sugar. Consequently, the availability of these items was affected, where nearly
half of households (55.3%) in our study stated that cereals products and oils were the
most unavailable item. These findings are unsurprising, given that the Russia—Ukraine
conflict exposed global markets to increased risks of shortages and international price
inflations [1]. Russia and Ukraine are two of the world’s major agricultural commodity
producers [1]. Prior to the crisis, the two countries supplied 30% of the world’s wheat
and one-fifth of maize exports [1]. They also accounted for the majority of the global
sunflower seed product exports (80%) [1]. Lebanon, like other nations in the Middle East
and North Africa, relies largely on wheat imports from Russia and Ukraine [26]. However,
the Russia—Ukraine war limited wheat access for most wheat importers [9]. Since wheat is
a vital staple food throughout the Middle East and North Africa, disruptions in the wheat
supply chain generated critical food security challenges in the region [26]. Consequently,
the food Consumer Price Index (CPI) has increased significantly in most countries in the
region in June 2022, including Lebanon (216%), Syria (71%), Egypt (24.2%), Morocco (9.5%),
Iraq (7.6%), and Yemen (43%), compared to the same period last year [26]. Moreover, local
cereal production in Lebanon accounts for less than 20% of total consumption [4,7]. To
illustrate, during the past two years, the economic crisis has hindered the agricultural
capacity of Lebanese farmers [7]. Many farmers prefer to take farming as a secondary
activity, especially in places with greater economic opportunities [7]. In addition, following
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the explosion of Beirut’s port in 2020 and the partial loss of the city’s port’s silos, seed
storage became extremely difficult [9]. Thus, the Russia—Ukraine war limited access to
wheat for import-dependent Lebanon, which was already in the grip of one of the world’s
worst economic crises since the mid-nineteenth century, and, in addition to wheat, other
consumer products from Ukraine and Russia, such as cooking oil and milk powder, were
missing from supermarket shelves [9].

Our findings also show that nearly half of the households were consuming undiversi-
fied diets (46%), and 55.3% ate fewer than two meals per day. These findings complement a
recent study that aimed to assess the impact of crises on food security in Lebanon, where
it showed also that 53% of households had poor DD and 55.8% ate fewer than two meals
per day [6]. However, our findings were higher than those reported in previous studies
among other countries in the MENA region with middle-income, such as Jordan (23.8%)
and Palestine (14%) [27,28]. Additionally, Akkar is found to have the largest proportion of
households with a low DD (79.1%). This result came hand-in-hand with previous reports,
where Akkar presented the poorest DD compared to other governorates [29]. Further-
more, the latter results were corroborated by another study in Lebanon that showed that
Beqaa and Akkar had the highest proportions of households with low DD (83% and 73%,
respectively) [6].

Using the Arab Family Food Security Scale (AFFSS), three out of four households were
food insecure. Similarly, a recent study done in 2021 showed that almost 75.4% of Lebanese
households were food insecure [6]. In a country which is heavily dependent on food
imports like Lebanon, and which is already suffering from major economic crisis, the Russia—
Ukraine war will intensify the current food availability and price challenges. Reduction of
crop supply resulting from the military conflict in Ukraine have lowered the available crops
for food consumption. According to the Food and Agriculture Organization of the United
Nations (FAO), the pillars of food security include availability, access, utilization, and
stability [30]. However, the “availability” pillar of food security is affected by the shortage
of food and crops supply, leading also to food insecurity [31]. At the governmental level,
the highest percentage of food insecurity was among Akkar and North Lebanon (86%).
According to recent reports, Akkar also recorded the highest proportion of food shortages
(71%) followed by North Lebanon (63%) [32]. The fact that a high proportion of the Lebanese
population are food insecure is important by itself, but the potential negative short-term and
long-term health effects of food insecurity are potentially more concerning. Some of the studies
have shown that food insecurity is associated with decreased nutrient intakes [33,34], increased
rates of mental health problems and depression [35,36], diabetes [37,38], cardiovascular
diseases [39], hyperlipidemia [38], and poor sleep outcomes [40]. In our study, the adjusted
binary logistic regression analysis showed that households with low monthly income
(less than 1.5 million LBP) and illiterate household heads had higher probability of food
insecurity. These findings are rational, as the indicators of low socio-economic status such
as lower education, low income, fewer asserts, and unemployment have been frequently
associated with food insecurity [6,41,42].

Strengths and Limitations

The current study has several strengths. It is the first study in Lebanon to investigate
the prevalence and correlates of household food insecurity in the context of the Russia—
Ukraine conflict. Another strength is the use of a regionally validated household food
security access scale. On the other hand, this study has several limitations that should
be considered in order to improve the applicability of our findings. The survey’s cross-
sectional design limits the ability to draw causal conclusions. Furthermore, the online
survey excluded a particularly vulnerable population that is difficult to track down through
social media platforms, leading to a possible selection bias. Another limitation is that food
insecurity was measured at the household level, and it may not assess food security status
at the individual level. In addition, it is important to mention that Lebanon was already
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affected by severe economic crisis before the outbreak of the Russia—Ukraine war, which
might bias some of our findings.

5. Conclusions

In conclusion, the current study’s findings revealed that the prevalence of food insecu-
rity was remarkably high among Lebanese households. However, these findings should
dispel any lingering concerns that Lebanon’s government and non-governmental orga-
nizations are reverting their efforts to reduce hunger and food insecurity. As a result, in
the absence of a major multifaced transformation, Lebanon’s complex crisis is expected
to persist in 2023, raising concerns about food insecurity consequences across multiple
demographic groups. However, the additional impact of the Russia—Ukraine war on food
security in Lebanon highlights the importance of a systems-thinking approach and in-
ternational action to better understand the challenges and develop strategies to reduce
the war’s terrible effects. Hopefully, this study would offer baseline data to all relevant
organizations, contributing to the development of an evidence-based approach for food
security interventions among the Lebanese community.

Author Contributions: Conceptualization, N.Y. and M.H.; methodology, N.Y., RM. and M.H.; vali-
dation, M.H. formal analysis, N.Y.; investigation, R.M., H.S., and N.B.C.; resources, RM. and M.H.;
data curation, N.Y.; writing—original draft preparation, N.Y. and M.H.; writing—review and editing,
all the authors; supervision, M.H.; project administration M.H. All authors have read and agreed to
the published version of the manuscript.

Funding: This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: All the study data are reported in this paper.

Acknowledgments: The authors would like to thank Leen Raad, Fatima Zebib, Nour Haytham, and
Hanan Fatayri for their assistance in data collection.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. FAO. The State of Food Security and Nutrition in the World. 2022. Available online: https:/ /www.fao.org/publications/sofi/20
22/en/ (accessed on 14 July 2022).

2. FAO. Hundred and Sixty-Ninth Session Impact of the Ukraine—Russia Conflict. 2022. Available online: https://www.fao.org/3/
ni734en/ni734en.pdf (accessed on 14 July 2022).

3. UN World Food Programme. Global Report on Food Crises. 2022. Available online: https:/ /www.wfp.org/publications/global-
report-food-crises-2022 (accessed on 14 July 2022).

4. World Bank. The Impact of the War in Ukraine on Global Trade and Investment. Open Knowledge Repository. 2022. Available
online: https://openknowledge.worldbank.org/handle/10986/37359 (accessed on 14 July 2022).

5. World Bank Group. Lebanon’s Crisis: Great Denial in the Deliberate Depression. World Bank. 2022. Available online: https://
www.worldbank.org/en/news/press-release/2022/01/24 /lebanon-s-crisis-great-denial-in-the-deliberate-depression (accessed
on 14 July 2022).

6. Hoteit, M.; Al-Atat, Y.; Joumaa, H.; Ghali, S.E.; Mansour, R.; Mhanna, R.; Sayyed-Ahmad, F; Salameh, P.; Al-Jawaldeh, A.
Exploring the Impact of Crises on Food Security in Lebanon: Results from a National Cross-Sectional Study. Sustainability 2021,
13, 8753. [CrossRef]

7. FAO. Giews Country Brief on Lebanon. 2022. Available online: https://www.fao.org/giews/countrybrief/country.jsp?code=
LBN&amp;lang=en (accessed on 14 July 2022).

8.  CARE International. The War in Ukraine Is Rationing Lebanon. 2022. Available online: https://www.care-international.org/
news/war-ukraine-rationing-lebanon (accessed on 14 July 2022).

9.  Center for Strategic and International Studies. The Impact of Russia’s Invasion of Ukraine in the Middle East and North Africa.

2022. Available online: https://www.csis.org/analysis/impact-russias-invasion-ukraine-middle-east-and-north-africa (accessed
on 14 July 2022).


https://www.fao.org/publications/sofi/2022/en/
https://www.fao.org/publications/sofi/2022/en/
https://www.fao.org/3/ni734en/ni734en.pdf
https://www.fao.org/3/ni734en/ni734en.pdf
https://www.wfp.org/publications/global-report-food-crises-2022
https://www.wfp.org/publications/global-report-food-crises-2022
https://openknowledge.worldbank.org/handle/10986/37359
https://www.worldbank.org/en/news/press-release/2022/01/24/lebanon-s-crisis-great-denial-in-the-deliberate-depression
https://www.worldbank.org/en/news/press-release/2022/01/24/lebanon-s-crisis-great-denial-in-the-deliberate-depression
http://doi.org/10.3390/su13168753
https://www.fao.org/giews/countrybrief/country.jsp?code=LBN&amp;lang=en
https://www.fao.org/giews/countrybrief/country.jsp?code=LBN&amp;lang=en
https://www.care-international.org/news/war-ukraine-rationing-lebanon
https://www.care-international.org/news/war-ukraine-rationing-lebanon
https://www.csis.org/analysis/impact-russias-invasion-ukraine-middle-east-and-north-africa

Nutrients 2022, 14, 3504 21 of 22

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Cici, E.N.; Bilginer Ozsaatci, F.G. The Impact of Crisis Perception Consumer Purchasing Behaviors During the COVID-19
(Coronavirus) Period: A Research on Consumers in Turkey. Eskisehir Osman. Universitesi Iktisadi Ve Idari Bilimler Derg. 2021, 16,
727-754. [CrossRef]

World Health Organization. Body Mass Index (BMI). Available online: https://www.who.int/data/gho/data/themes/topics/
topic-details/GHO/body-mass-index (accessed on 31 July 2022).

Melki, LS. Household crowding index: A correlate of socioeconomic status and inter-pregnancy spacing in an urban setting.
J. Epidemiol. Community Health 2004, 58, 476-480. [CrossRef] [PubMed]

World Health Organization. WHO Housing and Health Guidelines; World Health Organization: Geneva, Switzerland, 2018.

Naja, F; Hwalla, N.; Itani, L.; Karam, S.; Mehio Sibai, A.; Nasreddine, L. A Western dietary pattern is associated with overweight
and obesity in a national sample of Lebanese adolescents (13-19 years): A cross-sectional study. Br. |. Nutr. 2015, 114, 1909-1919.
[CrossRef]

Ben Hassen, T.; El Bilali, H.; Allahyari, M.S. Impact of COVID-19 on Food Behavior and Consumption in Qatar. Sustainability
2020, 12, 6973. [CrossRef]

Sahyoun, N.R.; Nord, M.; Sassine, A.].; Seyfert, K.; Hwalla, N.; Ghattas, H. Development and Validation of an Arab Family Food
Security Scale. J. Nutr. 2014, 144, 751-757. [CrossRef]

VAM Resource Centre. FCS—Food Consumption Score. Available online: https://resources.vam.wfp.org/data-analysis/
quantitative /food-security/fcs-food-consumption-score (accessed on 22 July 2022).

Sharma, V.; Sonwalkar, J. Does Consumer Buying Behavior Change during Economic Crisis? Int. ]. Econ. Bus. Adm. 2013, I, 33-48.
[CrossRef]

Ahorsu, D.K;; Lin, C.-Y.; Imani, V.; Saffari, M.; Griffiths, M.D.; Pakpour, A.H. The Fear of COVID-19 scale: Development and
initial validation. Int. J. Ment. Health Addict. 2020, 20, 1537-1545. [CrossRef]

Sayyida, S.; Hartini, S.; Gunawan, S.; Husin, S.N. The Impact of the COVID-19 Pandemic on Retail Consumer Behavior. Aptisi
Trans. Manag. (ATM) 2021, 5, 79-88. [CrossRef]

Ben Hassen, T.; El Bilali, H.; Allahyari, M.S.; Charbel, L. Food shopping, preparation and consumption practices in times of
COVID-19: Case of Lebanon. J. Agribus. Dev. Emerg. Econ. 2021, 12, 281-303. [CrossRef]

Jribi, S.; Ben Ismail, H.; Doggui, D.; Debbabi, H. COVID-19 virus outbreak lockdown: What impacts on household food wastage?
Environment. Dev. Sustain. 2020, 22, 3939-3955. [CrossRef]

El Bilali, H.; Ben Hassen, T.; Baya Chatti, C.; Abouabdillah, A.; Alaoui, S.B. Exploring household food dynamics during the
COVID-19 pandemic in Morocco. Front. Nutr. 2021, 8, 724803. [CrossRef] [PubMed]

Rodgers, R.F,; Lombardo, C.; Cerolini, S.; Franko, D.L.; Omori, M.; Linardon, J.; Guillaume, S.; Fischer, L.; Fuller-Tyszkiewicz, M.
“Waste not and stay at home” evidence of decreased food waste during the COVID-19 pandemic from the U.S. and Italy. Appetite
2021, 160, 105110. [CrossRef] [PubMed]

Benton, T.G.; Froggatt, A.; Wellesley, L.; Gratham, O.; King, R.; Morisetti, N.; Nixey, J.; Schroder, P. The Ukraine War and
Threats to Food and Energy Security. Chatham House—International Affairs Think Tank. 2022. Available online: https:
/ /www.chathamhouse.org/2022 /04 /ukraine-war-and-threats-food-and-energy-security (accessed on 4 August 2022).

World Bank Group. Food Security Update: Rising Food Insecurity in 2022. 2022. Available online: https:/ /www.worldbank.org/
en/topic/agriculture/brief/food-security-update (accessed on 6 August 2022).

Olaimat, A.N.; Alshami, LK.; Al Hourani, H.; Sarhan, W.; Al-Holy, M.; Abughoush, M.; Al-Awwad, N.J.; Hoteit, M.; Al-
Jawaldeh, A. Food Insecurity, Dietary Diversity, and Coping Strategies in Jordan during the COVID-19 Pandemic: A Cross-
Sectional Study. Nutrients 2022, 14, 2252. [CrossRef] [PubMed]

Hoteit, M.; Mortada, H.; Al-Jawaldeh, A.; Mansour, R.; Yazbeck, B.; AlKhalaf, M.; Bookari, K.; Tayyem, R.; Al-Awwad, N.J.; Al
Sabbah, H.; et al. Dietary Diversity in the Eastern Mediterranean Region Before and During the COVID-19 Pandemic: Disparities,
Challenges, and Mitigation Measures. Front. Nutr. 2022, 9, 813154. [CrossRef]

UN World Food Programme. Lebanon: M-VAM Vulnerability and Food Security Assessment July-August 2020—Lebanon.
Relief Web. 2020. Available online: https://reliefweb.int/report/lebanon/lebanon-m-vam-vulnerability-and-food-security-
assessment-july-august-2020 (accessed on 1 August 2022).

World Summit on Food Security Rome, 16-18 November 2009 Declaration of The World Summit on Food Security. 2009. Available
online: https:/ /www.fao.org/fileadmin/templates/wsfs/Summit/Docs /Final_Declaration/WSFS09_Declaration.pdf (accessed
on 4 August 2022).

Shams Esfandabadi, Z.; Ranjbari, M.; Scagnelli, S.D. The imbalance of food and biofuel markets amid Ukraine-Russia crisis: A
systems thinking perspective. Biofuel Res. ]. 2022, 9, 1640-1647. [CrossRef]

World Food Program. Lebanon M-VAM Vulnerability and Food Security Assessment, March—-April 2021—Lebanon. Relief Web.
2021. Available online: https:/ /reliefweb.int/report/lebanon/lebanon-m-vam-vulnerability-and-food-security-assessment-
march-april-2021 (accessed on 4 August 2022).

Dixon, L.B.; Winkleby, M.A.; Radimer, K.L. Dietary intakes and serum nutrients differ between adults from food-insufficient
and food-sufficient families: Third National Health and Nutrition Examination Survey, 1988-1994. |. Nutr. 2001, 131, 1232-1246.
[CrossRef]

Park, C.Y.; Eicher-Miller, H.A. Iron deficiency is associated with food insecurity in pregnant females in the United States: National
Health and Nutrition Examination Survey 1999-2010. . Acad. Nutr. Diet. 2014, 114, 1967-1973. [CrossRef]


http://doi.org/10.17153/oguiibf.923025
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index
https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index
http://doi.org/10.1136/jech.2003.012690
http://www.ncbi.nlm.nih.gov/pubmed/15143115
http://doi.org/10.1017/S0007114515003657
http://doi.org/10.3390/su12176973
http://doi.org/10.3945/jn.113.187112
https://resources.vam.wfp.org/data-analysis/quantitative/food-security/fcs-food-consumption-score
https://resources.vam.wfp.org/data-analysis/quantitative/food-security/fcs-food-consumption-score
http://doi.org/10.35808/ijeba/9
http://doi.org/10.1007/s11469-020-00270-8
http://doi.org/10.33050/atm.v5i1.1497
http://doi.org/10.1108/JADEE-01-2021-0022
http://doi.org/10.1007/s10668-020-00740-y
http://doi.org/10.3389/fnut.2021.724803
http://www.ncbi.nlm.nih.gov/pubmed/34646850
http://doi.org/10.1016/j.appet.2021.105110
http://www.ncbi.nlm.nih.gov/pubmed/33428972
https://www.chathamhouse.org/2022/04/ukraine-war-and-threats-food-and-energy-security
https://www.chathamhouse.org/2022/04/ukraine-war-and-threats-food-and-energy-security
https://www.worldbank.org/en/topic/agriculture/brief/food-security-update
https://www.worldbank.org/en/topic/agriculture/brief/food-security-update
http://doi.org/10.3390/nu14112252
http://www.ncbi.nlm.nih.gov/pubmed/35684052
http://doi.org/10.3389/fnut.2022.813154
https://reliefweb.int/report/lebanon/lebanon-m-vam-vulnerability-and-food-security-assessment-july-august-2020
https://reliefweb.int/report/lebanon/lebanon-m-vam-vulnerability-and-food-security-assessment-july-august-2020
https://www.fao.org/fileadmin/templates/wsfs/Summit/Docs/Final_Declaration/WSFS09_Declaration.pdf
http://doi.org/10.18331/BRJ2022.9.2.5
https://reliefweb.int/report/lebanon/lebanon-m-vam-vulnerability-and-food-security-assessment-march-april-2021
https://reliefweb.int/report/lebanon/lebanon-m-vam-vulnerability-and-food-security-assessment-march-april-2021
http://doi.org/10.1093/jn/131.4.1232
http://doi.org/10.1016/j.jand.2014.04.025

Nutrients 2022, 14, 3504 22 of 22

35.

36.

37.

38.

39.

40.

41.

42.

Heflin, C.M.; Siefert, K.; Williams, D.R. Food insufficiency and women’s mental health: Findings from a 3-year panel of welfare
recipients. Soc Sci Med. 2005, 61, 1971-1982. [CrossRef]

Hromi-Fiedler, A.; Bermudez-Millan, A.; Segura-Pérez, S.; Pérez-Escamilla, R. Household food insecurity is associated with
depressive symptoms among low-income pregnant Latinas. Matern Child. Nutr. 2011, 7, 421-430. [CrossRef]

Seligman, H.K.; Bindman, A.B.; Vittinghoff, E.; Kanaya, A.M.; Kushel, M.B. Food insecurity is associated with diabetes mellitus:
Results from the National Health Examination and Nutritional Examination Survey (NHANES) 1999-2002. ]. Gen. Intern Med.
2007, 22, 1018-1023. [CrossRef] [PubMed]

Seligman, H.K.; Laraia, B.A.; Kushel, M.B. Food insecurity is associated with chronic disease among low-income NHANES
participants. J. Nutr. 2010, 140, 304-310. [CrossRef] [PubMed]

Sun, Y;; Liu, B.; Rong, S.; Du, Y.; Xu, G.; Snetselaar, L.G.; Wallace, R.B.; Bao, W. Food insecurity is associated with Cardiovascular
and All-Cause Mortality Among Adults in the United States. . Am. Heart Assoc. 2020, 9, €014629. [CrossRef]

Ding, M.; Keiley, M.K,; Garza, K.B.; Duffy, P.A.; Zizza, C.A. Food insecurity is associated with poor sleep outcomes among US
adults. J. Nutr. 2015, 145, 615-621. [CrossRef] [PubMed]

Nagata, ].M.; Fiorella, K.J.; Salmen, C.R.; Hickey, M.D.; Mattah, B.; Magerenge, R.; Milner, E.M.; Weiser, S.D.; Bukusi, E.A,;
Cohen, C.R. Around the Table: Food Insecurity, Socioeconomic Status, and Instrumental Social Support among Women Living in
a Rural Kenyan Island Community. Ecol. Food Nutr. 2015, 54, 358-369. [CrossRef] [PubMed]

Omidvar, N.; Ahmadi, D.; Sinclair, K.; Melgar-Quifionez, H. Food security in selected Middle East and North Africa (MENA)
countries: An inter-country comparison. Food Secur. 2019, 11, 531-540. [CrossRef]


http://doi.org/10.1016/j.socscimed.2005.04.014
http://doi.org/10.1111/j.1740-8709.2010.00266.x
http://doi.org/10.1007/s11606-007-0192-6
http://www.ncbi.nlm.nih.gov/pubmed/17436030
http://doi.org/10.3945/jn.109.112573
http://www.ncbi.nlm.nih.gov/pubmed/20032485
http://doi.org/10.1161/JAHA.119.014629
http://doi.org/10.3945/jn.114.199919
http://www.ncbi.nlm.nih.gov/pubmed/25733479
http://doi.org/10.1080/03670244.2014.995790
http://www.ncbi.nlm.nih.gov/pubmed/25680030
http://doi.org/10.1007/s12571-019-00935-w

	Introduction 
	Materials and Methods 
	Study Design and Sampling 
	Study Instrument 
	Ethical Considerations 
	Statistical Analysis 

	Results 
	Demographic and Socio-Economic Characteristics of the Sampled Households 
	Indicators of Household Food Security 
	Households’ Dietary Diversity (DD) 
	Household Food Security Scale 

	Changes in Food Shopping Behaviors during the Outbreak of Russia–Ukraine War 
	Changes in Food Consumption Behaviors during the Russia–Ukraine War 
	Correlates of Household Food Insecurity 
	Determinants of the Household Food Insecurity: Binary Logistic Regression Analysis 

	Discussion 
	Conclusions 
	References

