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Background: The COVID-19 pandemic along with its confinement period boosted lifestyle modifications and impacted women and men differently which exacerbated existing gender inequalities. The main objective of this paper is to assess the gender-based differentials in food consumption patterns, dietary diversity and the determinants favoring weight change before and amid the COVID-19 pandemic among Arab men and women from 10 Arab countries.

Methods: A cross-sectional study was conducted based on a convenience sample of 12,447 households' family members (mean age: 33.2 ± 12.9; 50.1% females) and information from participants aged 18 years and above was collected about periods before and during the pandemic.

Results: Findings showed that, during the COVID-19 period, the dietary diversity, declined by 1.9% among females compared to males (0.4%) (p < 0.001) and by 1.5% among overweight participants (p < 0.001) compared to their counterparts.

Conclusions: To conclude, gender-sensitive strategies and policies to address weight gain and dietary diversity during emergent shocks and pandemics are urgently needed in the region.
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Introduction

The COVID-19 pandemic, declared by the World Health Organization (WHO) on March 11, 2020 caused a devastating blow to already-fragile gender-responsive policies and recovery plans among Arab countries (1, 2). According to solid evidence, women and men are experiencing the pandemic differently (2). For instance, many challenges were faced by women including food insecurity, unhealthy dietary patterns and malnutrition amid the unprecedented pandemic (3). The deteriorating food security situation amid the COVID-19 pandemic, suggests a greater impact on the diet diversity and daily nutrient intake in female households that was more reported than in male households (4). Moreover, the closure of school and daycare facilities during the pandemic resulted in a significant increase in childcare needs, which has adversely affected the social and health statuses of working mothers (5). Consequently, the pandemic caused considerable disruptions in women's daily routines, which may have an unanticipated impact on eating habits (6). For instance, women tend to eat more than men under stressful conditions, and men were less likely than women to feel guilty after an emotional eating episode (6). Other than that, women across many countries were found to modify their shopping habits more often when compared to men (3).

Individuals with overweight including women were also affected by the COVID-19 pandemic, especially during the first waves in which home confinement had negative repercussions on their dietary diversity, intake patterns, physical activity (7) and weight management (2, 8). Only four studies have investigated the effects of COVID-19 home isolation on weight change among men and women in Arab countries (9–12). Thus, based on the results obtained concerning the COVID-19 home isolation on weight status, food consumption patterns and dietary diversity, we decided to (1) assess the sex-based differentials in self-reported food consumption patterns, dietary diversity and self-reported body weight changes before and amid the COVID-19 pandemic; (2) examine the impact of poor dietary behaviors and low dietary diversity on the BMI; and (3) investigate the determinants favoring self-reported weight change among Arab men and women from 10 Arab countries.



Materials and methods


Study design and study instrument

The study instrument used was an online survey employed in a previous cross-sectional study that was initially launched in 38 different countries (13). Data from residents of ten Arab countries (Bahrain, Egypt, Jordan, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, Lebanon, and Palestine) who took part in this survey were chosen for analysis in this study. The survey questions were available in Arabic and several other languages, giving respondents more options1. This was a collaborative work conducted in 38 countries under the project named: CORONACOOKING survey available on this link (https://www.uantwerpen.be/en/projects/food-media-society/corona-cooking-survey/).

The survey consisted of multiple blocks of questions and was open from April 17th to June 25th, 2020. Participants in this study were over the age of 18 and of both sexes who lived in 10 Arab countries during the COVID-19 crisis. To recruit participants, convenient sampling was used, and the survey was advertised on various social media platforms. The questionnaire was a validated online survey that was described previously (3, 14) (see text footnote 1). Full details of the methods used across all of the countries involved can be found in the original cross-sectional study described by De Backer et al. (13). The questionnaire consisted of a validated online survey to collect information related to different topics including sociodemographic and economic information, lockdown measures, cooking attitudes, shopping, food stock, and food frequency consumption in term of food portions per week [The question asked was: “how often did you eat the following (portions of) foods? Please indicate how often you consumed at least one portion of the following foods and drinks”] (13). Regarding questions related to cooking attitudes, shopping and food frequency consumption, respondents were asked to answer each question two times, indicating their behavior in both periods (before the COVID-19 pandemic and during the COVID-19 lockdown). The Food Consumption Score (FCS), a proxy indicator used for dietary diversity analysis, was calculated by taking the frequency of consumption of various food groups by a household in the 7 days preceding the survey. Details about the calculation formula of the FCS were described elsewhere (3). Anthropometric measures were self-reported by participants due to the safety restrictions imposed by the countries in this study. Body mass index (BMI) was calculated using a person's height and weight. Overweightness was reported when BMI was 25.0 kg/m2, while the healthy range was 18.5–24.9 kg/m2 (15). A binary logistic regression was calculated to look for factors that may influence the BMI among Arab men and women from 10 countries. The BMI (high vs. normal) was the dependent variable in this regression. A backward regression method was used, and factors with a p-value < 0.05 were considered significant. For each of the factors, the odds ratio (OR) and confidence interval were calculated.



Ethical consideration

A consent form was obtained at the start of the study. Given that this study was observational with respect to confidentiality and no traceability of respondents, it was approved by the ethics committees at the University of Antwerp (SHW_46) (the project's lead country) and all other countries involved in the research.



Statistical analysis

For categorical variables, respondent characteristics were presented as frequencies (percentages), whereas continuous variables were presented as mean standard deviation (SD). The results were assessed for all participants as well as for females and males separately. The Chi-square test was used to investigate differences in categorical variables between groups (sex). Mann-Whitney U test was used to compare differences between two independent groups. The independent t-test was used for continuous variables, and the Marginal Homogeneity test was used to distinguish between paired data (comparison before and during COVID-19) for males and females separately. Binary logistic regression was conducted to investigate the factors that may affect BMI change. In this regression, the BMI (High vs. normal) was the dependent variable. A backward approach was used and factors having a p-value < 0.05 were considered significant. The Odds Ratio (OR) and its confidence interval were also calculated for each of the factors. A p-value < 0.05 (typically ≤ 0.05) is considered statistically significant. IBM SPSS Statistics for Mac, Version 24, was used for statistical analysis.




Results


Sociodemographic and socioeconomic characteristics

Table 1 presents the sociodemographic and socioeconomic characteristics of the study participants. Overall, 12,447 family members from households in 10 Arab countries completed the survey and were used in the subsequent analysis. The study population had almost the same proportion of females and males, representing 50.1 and 49.9%, respectively. The mean age of the population was 33.2 years, of which 65.7% were adults (24–64 years old) and 28.6% were youth (19–24 years old). However, only a few participants were adolescents (18 years) or elderly, making up 3.9 and 1.8% of the total study population, respectively. Overall, 55% of the study population had a bachelor's degree, with 50.4% being males and 59.7% being females (p-value < 0.001). Also, 7.1% of the total study participants had doctorates, and the majority were males making 9.7% of the total percentage, vs. 4.6% of females. The Employment status changed during the lockdown. Before the lockdown, 30% were students, 54.7% were working, and 15.3% were not working, with the majority of working individuals being males (68%) (p-value < 0.001). During the lockdown, 27.3% were students, 45% were working, and 27.7% were not working. This shows that the proportion of working individuals of both males and females decreased during the lockdown, yet most of the employed individuals were males as well (58.5%) (p-value < 0.001). Although the majority of the study population has had no loss of income since lockdown (overall 62.4%, males and females being 57.5 and 67.3%, respectively, p-value < 0.001), most of them struggled to make money last till the end of the month (54.8%). Moreover, 71.2% of the study population had no struggle to have enough money for shopping, with males and females representing 70.1 and 72.3% of the overall proportion (p-value = 0.008).


TABLE 1 Sociodemographic and socioeconomic characteristics of the study population.
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Overall body mass index (BMI) among study participants significantly increased before and during the COVID-19 pandemic (26.2 and 26.4 kg/m2, respectively; p-value < 0.001) (Table 2). There is a minor change in the proportion of individuals who were underweight and obese, yet the proportion of normal BMI significantly decreased from before to during the pandemic (42.3 and 40.1%, respectively), and significantly increased for the overweight category from before to during the pandemic (31 and 33%, respectively; p-value < 0.001). A significant increase in BMI during the pandemic is also shown in both males and females (p-value < 0.001) (Table 2).


TABLE 2 Food groups consumption among study participants before and during the COVID-19 pandemic based on sex.
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Food groups consumption patterns
 
Fruit and vegetable group

There was a significant change in food consumption patterns during the pandemic among males and females. The overall consumption of fruits increased (p-value < 0.001), though it was only significant in males (p-value < 0.001). Vegetable consumption decreased during the pandemic, in which the overall consumption of vegetables, in a frequency of 5 times per week, decreased from 53.3 to 49.7% from before to during the pandemic, respectively, and this decrease is shown in both genders (p-value < 0.001). Food consumption patterns were also analyzed among study participants before and during the pandemic based on BMI (Table 3). The consumption of fruits and vegetables was significantly higher in overweight participants before the lockdown compared to participants with normal BMI (p-value = 0.011 and 0.006, respectively). However, there was a significant increase in the consumption of fruits only during the pandemic in both subgroups (P-value < 0.001), while vegetable consumption of 5 or more per week significantly decreased in participants with normal BMI (24 and 22%, respectively, p-value = 0.002).


TABLE 3 Food groups consumption and food consumption scores among study participants before and during the COVID-19 pandemic based on self-reported BMI.
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Legumes/pulses, nuts and starchy food groups

There was an overall increase in the consumption of legumes and pulses during the pandemic in both genders. Males and females were significantly (p-value < 0.001) consuming more whole wheat, bread pasta and grains during (28.7%) in the pandemic as compared to the consumption before (26.1%) of this pandemic (Table 2). Food consumption patterns that were analyzed based on BMI show that legume/pulses consumption increased during the lockdown in both normal and overweight participants (9 and 10%, respectively, p-value < 0.001) (Table 3). Likewise, nuts consumption of 5 or more per week was also higher among overweight participants before the lockdown (p-value = 0.005), yet, it increased in normal participants, but decreased among overweight participants during the lockdown (p-value < 0.001). Overall, the consumption of starchy food (whole wheat, bread, pasta, and grains) was higher among overweight participants before the lockdown and increased during the pandemic in both normal and overweight participants (p-value < 0.001) (Table 3).



Protein group

Although consumption of processed meat, poultry, fish, and vegetarian alternatives significantly decreased during the pandemic in both sexes, the consumption of unprocessed fish, poultry and red meat significantly increased in both males and females with a p-value < 0.001 (Table 2). Moreover, food consumption patterns based on normal weight and overweight participants (Table 3), show that the consumption of processed meat, poultry, fish, and vegetarian alternatives decreased in both normal and overweight participants during the lockdown (8.5 and 9%, respectively, p-value < 0.001). However, the consumption of unprocessed fish, poultry, and red meat increased significantly in both subgroups during the lockdown (p-value < 0.001) (Table 3).



Milk and dairy

The milk consumption at a frequency of 5 or more per week before and during the pandemic was significantly different in both males and females (Table 2), but it differed obviously in men (p-value < 0.001) compared to women. Based on categories of BMI, the overall consumption of milk and other dairy products was higher among overweight participants before the lockdown, and significantly increased during the pandemic, while there was a significant decrease in normal weight subjects (p-value < 0.001) (Table 3).



Sweet snacks and sugared beverages

There was a significant increase in the consumption of sweet snacks and sugar-sweetened beverages in a frequency of 5 or more times per week before and during the pandemic (26.3 and 28.8% in males and females, respectively, p-value < 0.001). However, the consumption of sugared beverages significantly decreased in males (p-value = 0.013), but not in females (Table 2). Analyses of the consumption of sweet snacks based on BMI show that normal-weight participants had higher consumption of 5 or more times per week before the pandemic, yet, the increase in the consumption of sweets in overweight participants during the pandemic exceeded that in the normal BMI category (15 vs. 13.7%, respectively, p-value < 0.001) (Table 3). Other than that, there was a significant difference in the consumption of sugared beverages from before to during the lockdown in both normal and overweight BMI categories, in which the consumption of 4 or more per week decreased in normal BMI participants but increased in overweight participants (26.4 and 33.5%, respectively, p-value < 0.001) (Table 3).



Fats and oils

The overall consumption of fats and oils significantly increased during the pandemic (p-value = 0.012) as well as in females (p-value = 0.023), but not in males. Moreover, the analyzed consumption patterns among study participants before and during the pandemic based on BMI show that the proportion of participants who consumed fats and oils 5 times per week or more increased significantly among both subgroups of BMI during the pandemic (10.2 and 11.8%, respectively, p-value < 0.001) (Table 3).




Food consumption score: An indicator of dietary diversity

The food consumption patterns of participants were compared between both periods (before and during the COVID-19 pandemic). The mean FCS ± SD before the pandemic was 101.5 ± 46.6, which was observed to be just the same during the pandemic period (101.8 ± 50.1), p = 0.279. However, when participants were stratified by their gender, the FCS appeared to increase significantly only among males from before the pandemic period (97.3 ± 47.7) to during the pandemic (98.3 ± 51.2), p-value = 0.015. The proportion of participants having low FCS (< 42) or an undiversified diet increased significantly from 9.6% (before the pandemic) to 10.7% during the pandemic period (p-value < 0.001). According to gender, the proportion of female participants with undiversified diet increased from 6.9 to 8.8% during the lockdown (p-value ≤ 0.001), while it (12.2–12.6%) remained just the same among males (p-value = 0.259) (Table 2).

Data based on BMI analysis showed that before the pandemic period, more normal-weight participants (11.3%) had an undiversified diet than overweight participants (8.2%), p < 0.001. These findings were also alike during the pandemic period, in which normal-weight participants with an undiversified diet exceeded that observed for overweight participants (11.6 vs. 10.0%, p < 0.001) (Table 3). Along with these findings, the proportion of normal-weight participants with an undiversified diet increased during the pandemic period (before: 11.3%; during: 11.6%, p < 0.001). Likewise, the proportion of overweight participants with a low diversity diet was 8.2% before the pandemic, reaching 10% during the pandemic period (p < 0.001). Taking into consideration both participants' gender and their BMI, normal-weight females and males had more low diversity in their diet (8.0 and 15.8%, respectively) than overweight females and males (5.7 and 10.0%, respectively) (p = 0.001 and p < 0.001, respectively), before the pandemic period. Similarly, during the pandemic period, normal-weight females and males had low diversity in their food groups intake (9.6 and 14.5%, respectively) than overweight females and males (7.6 and 11.9%, respectively) (p = 0.007 and p = 0.003, respectively) (data not shown).



Determinants of self-reported-weight change

Table 4 shows the study variables determining participants' weight change toward higher BMI before and during the COVID-19 pandemic. These determinants were: the country of origin, gender, age, education level, working status, food-related behaviors, and the FCS (before the pandemic only).


TABLE 4 Backwards odds ratios (OR) according to body mass index (BMI).
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Participants from GULF countries were 20% (before the pandemic) and 10% (during the pandemic) more likely of being overweight compared to those from MENA counties (OR = 0.80, CI = 0.74–0.87, p = 0.001, and OR = 0.90, CI = 0.83–0.97, p = 0.001, respectively). Besides, males had about 44% more possibility to be overweight as opposed to females before and during the pandemic period (OR = 0.57, CI = 0.52–0.62, p = 0.001; OR = 0.56, CI = 0.51–0.61, p = 0.001). Youth, and adult participants had around 72 and 61% higher likelihood of being overweight compared to adolescents, respectively, before (OR = 0.28, CI = 0.19–0.42, p = 0.001; OR = 0.39, CI = 0.28–0.56, p = 0.001, respectively) and during the pandemic (OR = 0.27, CI = 0.18–0.40, p = 0.001 and OR = 0.39, CI = 0.28–0.54, p = 0.001, respectively). Elderly participants were 29% more likely to be overweight than adolescents before the pandemic period (OR = 0.71, CI = 0.511–0.986, p = 0.04). Regarding the education level, participants holding a high school diploma (before pandemic: OR = 0.64, CI = 0.49–0.83, p = 0.001; during pandemic: OR = 0.64, CI = 0.49–0.83, p = 0.001), Bachelor's degree (before pandemic: OR = 0.64, CI = 0.52–0.78, p = 0.001; after pandemic: OR = 0.69, CI = 0.56–0.84, p = 0.001), Master's degree (before pandemic: OR = 0.60, CI = 0.50–0.71, p = 0.001; during pandemic: OR = 0.63, CI = 0.53–0.75, p = 0.001) and Doctorate degree (OR = 0.49, CI = 0.41–0.60, p = 0.001; OR = 0.51, CI = 0.42–0.62, p = 0.001) were more vulnerable of being overweight, in contrast to other participants with high school diploma education level. In addition, workers had a 36 and 20% higher probability of being overweight compared to those who were still students (OR = 0.64, CI = 0.55–0.75, p = 0.001) or not working (OR = 1.20, CI = 1.02–1.30, p = 0.016) before the pandemic. This finding was also similar during the pandemic; workers had a 28 and 14% higher probability of being overweight (vs. students, OR = 0.72, CI = 0.63–0.82, p = 0.001; vs. non-workers, OR = 1.14, CI = 1.04–1.26, p = 0.008).

Furthermore, participants who used to plan meals to include all food groups were 30% (before the pandemic) and 26% (during the pandemic) more probable of being overweight compared to those who admitted not doing so (OR = 0.70, CI = 0.63–0.77, p = 0.001, and OR = 0.74, CI = 0.66–0.84, p = 0.001, respectively). Besides, participants who reported using other parts (like ingredients) of the food label to make food choices had around a 16% higher probability to be overweight compared to others who did not use this (before pandemic: OR = 1.16, CI = 1.04–1.29, p = 0.007; during a pandemic: OR = 1.15, CI = 1.01–1.30, p = 0.029). Those who reported feeling confident about managing money to buy healthy food were 10% more likely of suffering from overweight (OR = 0.90, CI = 0.81–0.99, p = 0.039) compared to their counterparts before the pandemic. Those who used to cook meals at home using healthy ingredients had a 16% more likelihood to be overweight compared to their counterparts (OR = 0.84, CI = 0.74–0.96, p = 0.008) before the pandemic. In addition, participants who claimed to change recipes to make them healthier were 15% (before pandemic: OR = 0.85, CI = 0.76–0.95, p = 0.003) and 13% (during pandemic: OR = 0.87, CI = 0.77–0.97, p = 0.017) more likely to be overweight (OR = 0.85, CI = 0.76–0.95, p = 0.003). Participants with an acceptable FCS appeared to have 26% more vulnerability to being overweight as opposed to other participants classified as having low FCS before the pandemic (OR = 0.74, CI = 0.650–0.848, p < 0.001). Lastly, those who reported cooking with and throwing away leftover foods had 10% and just 1% more susceptibility to being overweight during the pandemic (OR = 0.90, CI = 0.83–0.98, p = 0.021, and OR = 1.01, CI = 1.003–1.182, p = 0.043, respectively).




Discussion

This study showed that, during the COVID-19 period, the dietary diversity, declined by 1.9% among females compared to males (0.4%) (p < 0.001). During the pandemic, the consumption of the following food groups has increased: fruits, legumes/pulses, unprocessed (fish, poultry, and red meat), starchy foods (whole wheat, bread, pasta, and grains), milk, sweet snacks, and fats and oils. However, the consumption of vegetables (fresh or frozen), non-milk dairy products, processed (meat, poultry, fish, vegetarian alternatives), and sugared beverages had decreased. Besides, the FCS of overweight participants was significantly higher before and during the pandemic than their counterparts. Participants' country of origin (MENA vs. GULF), gender, age, education, working status, the FCS, and multiple food-related behaviors had predicted self-reported body weight change during the COVID-19 pandemic.

Study findings showed that the proportion of working individuals decreased during the lockdown, with higher job losses among females. After the emergence of the COVID-19 pandemic, the unemployment rate soared to levels not seen since the 1930s (16). Tens of millions of people lost their employment in the early months of the lockdown (16). Furthermore, according to a recent study, women are more affected by job losses in times of economic instability than men (17), and the COVID-19 pandemic was more severe for women than for males (18). Furthermore, according to Danielsen et al., it is predicted the gender gap to widen, pushing millions of women into poverty as a result of the COVID-19 pandemic (19, 20).

In terms of weight gain, the present study revealed that there was a significant increase (p < 0.001) in BMI among study participants during the COVID-19 confinement period. This result is in concordance with a longitudinal study conducted in Saudi Arabia by Alshahrani et al. (21), which documented a significant weight gain of 0.33 kg. In addition, 4.8% of normal-weight participants became overweight or obese, and about 5.1% of overweight participants suffered from obesity. In the same manner, El Zoghbi et al. (22) reported that the number of overweight and obese students increased by 5.2% in a study conducted on 174 Lebanese students before and at the end of the COVID-19 lockdown. Consistent findings were also reported in Srilanka (23), Brazil (24), Spain (25), and Bangladesh (26) where participants gained weight during the pandemic period. These findings are distressing because increasing adiposity had been associated with higher odds for COVID-19-related mortality in previous trials. For every unit increase in BMI, WHR (waist-to-hip ratio), and body fat, the odds of death amongst COVID-19 infection among participants increased by 1.04 (95% CI 1.01–1.07), 10.71 (95% CI 1.57–73.06) and 1.03 (95% CI 1.01–1.05), respectively (all p < 0.05) (27). Besides, our study results indicated that the BMI was significantly higher among males than females. This result was consistent with that of a recent study conducted by Nasui et al. (28) among Information Technology staff from Romania. Similarly, a study in Italy showed that the observed weight increase during the lockdown period was higher in male than in female adolescents (3.8 ± 3.4 vs. 1.2 ± 3.7 kg, p = 0.02) (29).

During the pandemic, the consumption of fruits, legumes/pulses, unprocessed (fish, poultry, and red meat), starchy foods (whole wheat, bread, pasta, and grains), milk, sweet snacks, and fats and oils increased in the overall population. However, the consumption of vegetables (fresh or frozen), non-milk dairy products, processed (meat, poultry, fish, vegetarian alternatives), and sugared beverages declined. This emerged pattern of food consumption during the lockdown was approximately similar to a study conducted by Mazzolani et al. (6), which reported that during the pandemic, there was a higher frequency of cooking, use of delivery service, and a higher prevalence of snacking. Also, consistent partially with our study findings, a systematic review provided information about a shift toward modified eating behaviors during the pandemic period, manifested by frequent snacking, and a preference for sweets and ultra-processed food (30). Besides, an experience in Lebanon showed that, during the COVID-19 pandemic, 44.7% of participants did not eat fruits daily, and 35.3% did not eat vegetables on daily basis, which confirms some of our findings (31). The impact of the lockdown period on diet and eating habits is wide and multi-sectoral. Although it has a direct influence on the daily amount of calories consumed, it alters also the diet composition, the driving factors to eating, between meals eating patterns and many other diets and lifestyle-related factors. These latter changes collectively shape the change in body weight, as observed globally since the confinement period starts.

In terms of the food consumption score, the proportion of participants having low FCS (< 42) increased significantly from 9.6% (before the pandemic) to 10.7% during the pandemic period (p-value < 0.001). This is consistent with a recent study in Lebanon showing that the FCS decreased by 4.6% among 2,822 Lebanese participants; however, the decrease was observed in the consumption of fruits (5.4% decrease, p-value < 0.001), vegetables (6.9% decrease, p-value < 0.001), processed meats, poultry, and fish (5.8% decrease, p-value < 0.001), other dairy products (5.1% decrease, p-value < 0.001), sweet snacks (3.1% decrease, p-value = 0.001), sugared beverages (3.4% decrease, p-value < 0.001), fats and oils (2.8%, p-value = 0.001), respectively (14). According to gender, the proportion of female participants having low FCS increased from 6.9 to 8.8% during the lockdown (p-value ≤ 0.001), while it remained just the same among males (p-value = 0.259). A study conducted by Shahbaz et al. (4) confirmed gender disparities regarding dietary diversity; male-headed households consumed more diversified food than female-headed households. The latter is also consistent with a study in Tanzania, showing that women and children access less diverse diets and achieve minimum dietary diversity (32). Data based on BMI analysis, the FSC of overweight participants was significantly higher than normal-weight participants before and during the pandemic period. This is explained by the fact that a higher dietary diversity leads probably to higher energy intake and leads to weight gain in some circumstances. These findings come in disagreement with the results of a study conducted by Chen et al. (33) among students in Selangor, Malaysia, which found that students with lower BMI (<23.0 kg/m2) had better food consumption patterns than those with higher BMI (≥23.0 kg/m2).

The regression findings showed that participants from GULF countries were more probably to be overweight than those from the MENA region not only before but also during the pandemic period. Many factors are responsible for the increased prevalence of overweight and obesity in the GULF region, including social and cultural environments, education, physical activity, diet and nutrition, and high income (34). Obesity in the Arabian Gulf is related to income growth due to the rich deposits of oil reserves, rapid urbanization, and improved living conditions (35). Upon this, the World Health Organization (WHO) reported that GULF countries have the highest rates of obesity, with the top ten countries including Kuwait, Bahrain, Saudi Arabia, and the United Arab Emirates2. Besides, in both study periods, males showed a higher probability of being overweight as opposed to females. Coming hand in hand with the latter finding, it was reported by WHO in 2016 that Japan, Korea, China, Germany, France, the United Kingdom, and the United States of America had a higher prevalence of obesity among men than females (36). Note that overweight problems by gender are much greater than obesity (36). We may relate these findings to the fact that males are usually less concerned about their weight status and lack nutrition knowledge. Regarding the age of the participants, adolescents showed a lower probability of having overweight compared to other age groups (youth, adults, and elderly) in both study periods. These findings are consistent with other reports showing that younger age is associated usually with a lower prevalence of obesity (37). Furthermore, in our study, a higher education level is associated with a higher risk of being overweight before and during the pandemic. One possible explanation for this finding is that higher education is usually coupled with higher income, especially in GULF countries, leading to adopting western lifestyles in their diets, causing weight gain in many circumstances. In addition, working participants were more probably to be overweight before and during the pandemic periods. This may be also related to the higher income, which leads mostly to adopt unhealthy diet-related behaviors, including fast food consumption and higher frequency of food consumption and snacking, for instance.

Also, a finding of the regression analysis is that participants who used to plan meals to include all food groups were more probable of being overweight compared to those who admitted to not doing so before and during the pandemic period. The consumption of more food groups may be associated probably with higher energy intake leading to weight gain over time. Besides, those who reported feeling confident about managing money to buy healthy food, using other parts (like ingredients) of the food label to make food choices, and those who claimed to change recipes to make them healthier, were more likely to suffer from overweight compared to their counterparts, in the pre-pandemic and during the pandemic period. The latter finding may be because healthy food choices may be also energy-dense, and weight gain is determined predominately by the amount of food eaten and the overall calories consumed. Packaged and prepared foods (even the healthy option, such as protein bars, granola, bread, and baked goods) can be calorie-dense and easy to overeat. Besides, before the pandemic, participants with an acceptable FCS appeared to be 26% more likely of being overweight as opposed to other participants classified as having low FCS. Dietary diversity has also been linked to overweight and abdominal obesity in preliminary investigations among Iranian children and adolescents (38). However, a meta-analysis failed to show a significant association between overweight/obesity comparing the highest and lowest diverse diets (39). The most rational explanation in our case is that a diversified diet contains more food ingredients which increase the caloric content of meals and lead to weight gain after some time.



Strengths and limitations

The study included a few limitations which should be considered when evaluating the applicability of our findings. First, the cross-sectional design of the study limits reaching a causal inference. Second, recall bias is not unexpected, as the study included retrospective data to recall the food groups' consumption and patterns before the lockdown. Third, the questionnaire was self-administered and quite long, which increases the possibility of information bias. Despite these limitations, the value of the study is in its originality and novelty, being the first of its kind in our region. In addition, the large sample size in this study strengthens the applicability and generalizability of our findings.



Conclusion

The current findings shedding light on the decline of dietary diversity and the increase in body weight in the Arab region are alarming and require immediate attention. These alarming findings call for emergency food security and dietary patterns policies to mitigate the burden of the health pandemic, along with other overlapping economic crises due to the pandemic, on both genders and to promote resilience for future shocks. Evidence-based and context-specific policies and strategies that can address the gender-responsive policies and recovery plans dimensions and pillars of healthy dietary patterns and food security are needed.
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Yes
No
Struggle to make money last until the end of the month
No
Yes
Struggle to have enough money to shopping
No
Yes

Overall (12,447)

332£129
18.0 0.0
210£13
385+ 10.6
675443

490 (3.9)
3,555 (28.6)
8,180 (65.7)

223(1.8)

6213 (49.9)
6,234 (50.1)

1,208 (9.7)
1,331 (10.7)
1,290 (10.4)
1,297 (10.4)
1,229 (9.9)
1,163 (9.3)
1,269 (10.2)
1,205 (9.7)
1210 9.7)
1,245 (10.0)

500 (4.0)
2,528 (20.3)
6,852 (55.0)
1,683 (13.5)

884 (7.1)

3,733 (30.0)
6,805 (54.7)
1,910 (15.3)

3,396 (27.3)
5,597 (45.0)
3453 (27.7)

4,679 (37.6)
7,768 (62.4)

5,631 (45.2)
6,816 (54.8)

8,864 (71.2)
3,538 (28.8)

Male (6,213; 49.9)

3494136
180 0.0
209%13
3944110
674£42

260 (4.2)
1,448 (23.3)
4,335 (69.8)

170 2.7)

NA

577(93)
741 (11.9)
683 (11.0)
688 (11.1)
601 (9.7)
500 (8.0)
652 (10.5)

568 (9.1)
579.(93)
625 (10.1)

278 (4.5)

1,323 (21.3)

3,132 (504)
880 (14.2)
600 (9.7)

1,522(24.5)
4,222 (68.0)
469 (7.5)

1,352 (21.8)
3,635 (58.5)
1,226 (19.7)

2,640 (42.5)
3,573 (57.5)

2,829 (45.5)
3,385 (54.5)

4,357 (70.1)
1,856 (29.9)

Female (6,234; 50.1)

315£118
18.0 £0.0
200%13
37.59 % 100
68.0£46

230 (3.7)
2,107 (33.8)
3,844(61.7)

52(08)

NA

631(10.1)
590 (9.5)
607 (9.7)
609 (9.8)
627 (10.1)
663 (10.6)
617 (9.9)
637(10.2)
632 (10.1)
620(9.9)

222(36)

1,206 (19.3)

3,720(59.7)
803 (12.9)
284 (4.6)

2,211(35.5)
2,582 (41.4)
1,441 (23.1)

2,044 (32.8)
1,962 (31.5)
2,227 (35.7)

2,039 (32.7)
4,195 (67.3)

2,803 (45.0)
3,431(55.0)

4,507 (72.3)
1,727 (27.7)

P-values

<0.001
<0.001

<0.001

NA

<0.001

<0.001

<0.001

<0.001

<0.001

0528

0.008
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Variables Overall Male Female Comparison
(12,447) (6,213;49.9) (6,234; 50.1) male-female

Before  During  P-value Before During P-value Before During P-value P-value P-value
Before  After

BMI (Meanz SD) 263£58 26458 <0001  269£55 27154 <0001  256£60 257£60 <0001 <0001 <0.001

Underweight N (%) 487(41)  495(42) <0001  186(31)  179(30) <0001  301(51)  316(53)  0.001 <0001 <0.001

Normal N (%) 5044 (423) 4784 (40.1) 2144(359)  1982(33.2) 2,901 (48.7) 2,802 (47.0)

Overweight N (%) 3,695(310) 3936 (33.0) 2,149(36.0) 2318 (38.8) 1545(259)  1,619(272)

Obese N (%) 2,698(22.6) 2,709 (22.7) 1488 (25.0) 1,488 (25.0) 1210(203) 1,221 205)

Food groups consumed N (%) Frequency per week

Fruit (fresh or frozen) N (%) orless 7,645 (614)  7484(60.1)  0.001 4157 (669) 4,026 (648) <0.001 3489 (56.0) 3457(555) 0412 <0001 <0.001
5 or more 4802 (386) 4,963 (39.9) 2,056 (33.1) 2187 (35.2) 2745 (44.0) 2776 (44.5)

Vegetables (fresh or frozen) N (%) orless 5810(467) 6256(503) <0001  3328(536) 3547(57.1) <0001  2482(398) 2710(435) <0001 <0001 <0001
5 or more 6,637 (53.3) 6,191 (49.7) 2,885 (46.4) 2,666 (42.9) 3,752 (60.2) 3,524 (56.5)

Legumes/pulses (e.g. beans, lentils, chickpeas) N (%) orless 10286 (826) 10,026 (80.5) <0001  5108(822) 5043(812) 0.049 5178 (83.) 4982(79.9)  <0.001 0213 0.081
5 or more 2161 (17.4) 2,161 (19.5) 1,105(17.8) 1,170 (188) 1,056 (169) 1,251 (20.1)

Nuts N (%) dorless 9740 (783)  9722(78.1) 0709 4919(792) 4950 (797) 0348 4821(77.3)  4772(765) 0139 0013 <0.001
5 or more 2707 217) 2,725 (21.9) 1,294(208) 1,263 (203) 1413(227) 1462 (23.5)

Processed meat/ poultry/fish/ vegetarian alternatives N (%) 4 o less 9571(769) 10248 (82.3) <0001  4839(779) 5062(815) <0001  4731(759) 5,186 (832) <0.001 0.009 0012
5 ormore 2876(23.1)  219017.7) 1,374(22.) 1,151 (18.5) 1502 (24.1) 1,048 (16.8)

Unprocessed fish 4orless 11,156(89.6) 10,814 (869) <0001  5543(892) 5354(362) <0001  5613(90.0) 5460(87.6) <0.001 0132 002
5 ormore 1,291 (104) 1,633 (13.1) 670(10.8) 859 (13.8) 621(10.0) 774 (12.4)

Unprocessed poultry N (%) orless 9701(779) 9411 (756) <0001 4,996 (80.4) 4772(768) <0001  4705(755) 4,638 (74.4) 0049 <0001 0.002
5 or more 2746 (22.1) 3,036 (24.4) 1217(196) 1441 (232) 1529(245) 1,595 (25.6)

Unprocessed red meat N (%) 4orless 10734 (862) 10487 (843) <0001  5308(85.4) 5219(840) 0.002 5426(87.0) 5267 (845)  <0.001 0.009 0.443
5 ormore 1713 (138) 1,960 (15.7) 905 (14.6) 994 (16.0) 808(13.0) 966 (155)

Whole wheat bread, pasta, grains N (%) orless 9200(739) 8876 (713) <0001 4749 (76.4) 4594 (759) <0001  4450(714) 4282(687) <0.001 <0001 <0.001
5 ormore 3247(26.1)  3,571(28.7) 1464(236) 1,619 (26.1) 1783 (286)  1,952(313)

Milk N (%) 4orless 7543 (60.6)  7,391(59.4) 0,001 4,039(65.0) 3,927 (63.2) 0.001 3504(562) 3464 (556) 0217 <0001 <0.001
5 ormore 4,904 (394) 5,056 (40.6) 2,174(35.0) 2,286 (36.8) 2730 (43.8) 2,770 (44.4)

Other dairy products N (%) orless 6,194(498)  6253(502) 0248 3512(565) 3,561 (57.3) 0.176 2,683 (43.0)  2,692(432) 0816 <0001 <0.001
5 ormore 6253(502) 6,194 (49.8) 2702(43.5) 2,653 (42.7) 3551 (57.0) 3,542 (56.8)

Sweet snacks N (%) 4orless 9,174 (73.7)  8,858(71.2)  <0.001 4,887 (78.7) 4,723 (76.0) <0.001 4,287 (68.8)  4,135(66.3) <0.001 <0.001 <0.001
5 ormore 3273(263) 3,589 (28.8) 1326(213) 1,490 (24.0) 1947 (312) 2,098 (337)

Sugared beverages N (%) orless 7330(589)  7,428(59.7)  0.046 3,674(59.1) 3,760 (60.5) 0.013 3,656 (58.7) 3,668 (58.8) 0749 0595 0.056
5ormore 5117 (411) 5,019 (40.3) 2,540 (40.9) 2453 (39.5) 2577 (413) 2,566 (41.2)

Fats and oils N (%) 4orless 9,825(789) 9,716(78.1)  0.012 4,883 (78.6) 4,843 (78.0) 0.206 4,942 (79.3) 4,873(782) 0.023 0.342 0.768
5ormore 2622211 2730 (21.9) 1330 214) 1,370 (220) 1291(207) 1,361 218)

Food Consumption Score (Mean = SD) 10152466 1018501 0279 9734477 983£512 0015 1056452 10524487 0382 <0001 <0.001

Food Consumption Score (N%) Low LI90(96)  1335(107) <0001  757(122)  785(126) 0259 432(69)  550(88)  <0.001 <0001 <0001
High 11,257 (90.4) 11,112 (89.3) 5,456 (87.8) 5,429 (87.4) 5802 (93.1) 5,683 (91.2)

Percentage of decline in the Food Consumption Score L1 04 19 0.000
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