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Abstract

Background: COVID-19 virus has been reported as a pandem-
ic in March 2020 by the WHO. Having a balanced and healthy diet
routine can help boost the immune system, which is essential in
fighting viruses. Public Health officials enforced lockdown for
residents resulting in dietary habits change to combat sudden
changes.

Design and Methods: A cross-sectional study was conducted
through an online survey to describe the impact of the COVID-19
pandemic on the eating habits, quality and quantity of food intake
among adults in Saudi Arabia. SPSS version 24 was used to ana-
lyze the data. Comparison between general dietary habits before
and during COVID-19 for ordinal variables was performed by
Wilcoxon Signed Rank test, while McNemar test was performed
for nominal variables. The paired samples #-test was used to com-
pare the total scores for food quality and quantity before and dur-
ing COVID-19 periods.

Results: 2706 adults residing in Riyadh completed the survey.
The majority (85.6%) of the respondents reported eating home-
cooked meals on a daily basis during COVID-19 as compared to
35.6% before (p<0.001). The mean score for the quality of food
intake was slightly higher (p=0.002) before the COVID-19 period
(16.46+2.84) as compared to the during period (16.39+2.79). The
quantity of food mean score was higher (p<0.001) during the
COVID-19 period (15.70+2.66) as compared to the before period
(14.62+2.71).

Conclusion: Dietary habits have changed significantly during
the COVID-19 pandemic among Riyadh residents. Although some
good habits increased, the quality and the quantity of the food was
compromised. Public Health officials must focus on increased
awareness on healthy eating during pandemics to avoid negative
consequences. Future research is recommended to better under-
stand the change in dietary habits during pandemics using a
detailed food frequency questionnaire.

Introduction

A novel coronavirus (COVID-19) outbreak was reported in

Significance for public health

Wuhan, China, in December 2019.! The COVID-19 virus has
spread rapidly globally and has been declared as a pandemic in
March 2020 by the World Health Organization (WHO).2 COVID-
19 virus is considered an infectious disease affecting the respira-
tory system and can be fatal.® Its signs and symptoms include
fever, dry cough, fatigue or myalgias, headache, sore throat,
abdominal pain, and diarrhea.* Individuals with chronic medical
conditions and the elderly are at higher risk and more likely to
develop serious complications (). The virus can be transmitted
through droplets of saliva or nose discharges from an infected per-
son, with an incubation period of 2-14 days.’ Therefore, primary
prevention measures include hand hygiene, practicing respiratory
etiquette, and social distancing, given that there is no treatment or
vaccine for this virus so far.®

On March 2M, 2020, Saudi Arabia reported the first case of
COVID-19.7 The Ministry of Health and public health officials in
Saudi Arabia put a lot of effort into controlling coronavirus
spread. The Saudi government enforced lockdown and created
curfew for all its residents by the end of March 2020 for about
three months.® Residents were not allowed in the streets except
authorized professionals such as medical staff and police officers
to combat the virus’s spread. Violators of lockdown measures
were subject to penalties and arrests. The entire community was
affected because malls, restaurants, and shops were closed during
the lockdown period from March till June of 2020. Only super-
markets and bakeries remained open, allowing selling goods
online and in stores with banning serving food or beverages on
their premises.® The government also closed indoor and outdoor
sports facilities, including gyms, public swimming pools, and
parks.’

Saudi Arabia has experienced dietary transitions in the last
decades, as the country has grown economically and became more
influenced by the western culture. Since the 1960s, Saudi Arabia
has shown a substantial economic growth from the oil revenue.
Economic growth alongside globalization has led to linking the
Saudi market to Western markets, affecting the food industry.'? As
a result of the Western influences, eating habits in Saudi Arabia
have undergone many transitions. Saudis have replaced traditional
foods with fast foods over the past decade due to convenience,
which compromised food quality and quantity and led to increased
obesity levels, hence the obesity pandemic.!!

Since pandemics come unannounced affecting public’s safety, it is important to understand the changes that occur in a community. This study focuses on the
dietary habits’ changes during the COVID-19 pandemic. Coronavirus has been a threatening matter on a global level. It is tremendously crucial to consider
various aspects of human health during pandemics including dietary habits, food quality and quantity as such factors play an important role in improving the
immune system and overall health. Increasing the community’s awareness on the importance of healthy food intake during COVID-19 pandemic is extremely
necessary. Public health’s role is to understand people’s reactions during pandemics and establish guidelines to improve health and prevent diseases. Dietary
habits change during COVID-19 is a major health threat that needs immediate Public Health Officials’ attention. Maximizing awareness about healthy eating
habits during quarantine requires attention to improve the overall health of the population.
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Nutrition is considered a public health priority at this time to
build strong immunity and prevent the body from viruses.!?
Having a balanced and healthy diet routine can help boost the
human body’s immune system, which is essential in fighting virus-
es.!3 Healthy diets can protect the community from an excessive
inflammatory response to coronavirus.!* During the COVID[119
pandemic, physical activity among Saudis decreased since most
sports facilities were forced to close by the government. The
reduction in physical activity can lead to positive energy balance
and increased body weight.® However, during the pandemic, the
sudden change has led to fear and anxiety about food security glob-
ally. People started to panic and overstock on food supplies in the
markets.!? Individuals tend to exceed their needs, rush to buy and
stock up on groceries as they fear food insecurity. Stress-eating
became very common due to lockdown among many adults.!2

Many countries have enforced lockdown measures and were
under quarantine to limit the virus’s spread during its peak. The
government forced individuals to stay at home, resulting in bore-
dom and increased stress and anxiety levels.!¢ Unfortunately, bore-
dom and stress are associated with increased food intake, especial-
ly comfort foods high in sugar. Food craving is defined as the
desire to consume a particular type of food. It is considered a mul-
tidimensional concept that includes emotional, behavioral, cogni-
tive, and physiological processes.!” Women tend to have more
food cravings than men. Carbohydrates craving increases sero-
tonin levels, which positively impacts mood levels, and can be a
way to combat stress. This unhealthy dietary routine could increase
the risk of chronic medical conditions such as obesity, diabetes,
and lung disease, which can increase complications of COVID-19
in a community.!?

Since pandemics come unannounced, forcing individuals to
change certain behaviors instantly, it is of great value to document
the change in dietary habits during the COVID-19 pandemic,
mostly that developing counties have encountered dietary transi-
tions in the past.!® This study will help us better understand our
community after enforcing the lockdown policies and direct public
health to increase the focus and shed light on healthier and safer
food options especially during quarantine in pandemics.

Design and Methods

A cross-sectional study was conducted on a sample of Riyadh
residents in Saudi Arabia during the lockdown. The target popula-
tion consists of adults residing in Riyadh-Saudi Arabia with an
estimated population of 8.4 million adults. Convenience sampling
was used; the required sample size was estimated to be 2401 based
on a 95% confidence level and 2% margin of error based on an
estimated 50% outcome response. The inclusion criteria are for the
age category 18 years old or older and for participants Saudi
Arabia participants during the COVID-19 pandemic. A question-
naire was distributed online via social media channels WhatsApp,
LinkedIn, Snapchat, Facebook, and Twitter from 5-15 of May
2020, during the Holy month, Ramadan.

The questionnaire had four sections. Each section had the same
questions for the periods pre and during coronavirus. The first sec-
tion included demographic questions; the second section covered
general dietary habits; while the third and fourth sections con-
tained questions about dietary food in terms of quality and quantity
of food, respectively. The questionnaire was taken from two previ-
ously published and validated surveys,!?2 and modified to fit the
study’s objectives. A clinical dietitian from a local hospital in
Riyadh reviewed the questionnaire and achieved the content valid-
ity. The survey was written originally in English and then translat-
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ed to Arabic by a translator who confirmed a match in both lan-
guages; hence, face validity was obtained. The questionnaire was
sent in Arabic and English to target Arabic-speaking people and
foreigners. The demographics included age groups, gender, nation-
ality, education level, marital status, and monthly income in Saudi
Riyal (SR). The five questions related to the quality of food were
on a Likert scale of 1 to 5 (Strongly disagree to Strongly agree);
the sum of these five questions was taken to represent the total
quality of food score (max=25). The eight quantity of food ques-
tions were on a scale of 0 to 3 based on the frequency of food item
use per week or day. The sum of these eight questions was taken to
give the total quantity of food score (max=24). Respondents were
asked the same question for pre and during COVID-19 periods.
SPSS version 24 was used to analyze the data.

Data are represented as frequency and percentage for categor-
ical variables. A comparison between general dietary habits before
and during COVID-19 for ordinal variables was made by
Wilcoxon Signed Rank test, while McNemar test was performed
for nominal variables. The paired samples #-test was used to com-
pare the total scores for the quality and quantity of food before and
during COVID-19 periods. A p-value <0.05 was considered to
show a statistically significant difference for all the statistical tests.

Results

There was a total of 2706 completed questionnaires received
online, and the demographics of the respondents are shown in
Table 1. The majority of the respondents i.e., 1899 (70%), were
from the younger age group of 18-35 years, and there 1466 (54%)
were females. Almost all i.e., 2494 (92%) were Saudi, and more
than half, 1724 (64%) had a bachelor’s degree or higher, and more
than half, 1551 (57%) were single. Monthly income was reported
by 1680 of respondents and of these the highest response was for
the lower income category of less than SR 10,000 (US$ 2667) per
month, 729 (43%).

Table 2 shows the comparison of the dietary habits before and
during the COVID-19 outbreak. The responses were compared
using the Wilcoxon Signed Rank test or the McNemar test before
and after the comparison of ordinal and nominal variables respec-
tively. A significant difference was found for all the six questions
for the dietary habits. There was an increase in the respondents rat-
ing of their eating healthy food as very good/excellent from 22.3%
to 29.5% during the COVID-19 period (p<0.001). The majority
(85.6%) of the respondents reported eating home cooked-meals
daily during the COVID-19 compared to 35.6% before (p<0.001).
The proportion of ordering food from outside per week was 0 in
74.7% of the respondents during the COVID-19 period as com-
pared to 15% in the before period (p<0.001).

There was a slight increase in the proportion of respondents
who bought groceries three or more times per week from 35.9%
before the COVID-19 to 38.9% during the COVID-19 period
(p=0.02). The proportion of buying groceries online increased to
28.6% during the COVID-19 period as compared to 3% before; the
majority of the respondents (93%) used to buy groceries from the
market before, but this decreased to 66.7% during the COVID-19
period (p<0.001). There was a marked increase in the respondents
reporting anxiety about food hygiene from outside from 17.3%
before to 72.9% during the COVID-19 period (p<0.001), as shown
in Table 2.

Sections 3 and 4 of the survey asked about the quality and
quantity of food before and during the COVID-19 period. These
questions were on a Likert scale from 1 to 5 for the food quality
(five questions) and 0 to 3 for the food quantity (eight questions).
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The scores were totaled for the respective sections, and the mean Table 1. Demographics of online respondents.
total scores were compared for before and during COVID-19 peri-
od (Figure 1). The mean score for the quality of food intake was
slightly higher (p=0.002) for before COVID-19 period
(16.46+2.84) as compared to during COVID-19 period 18-35 1899 70.2
(16.39£2.79). On the other hand, the quantity of food mean score 36-55 658 9243
was higher (p<0.001) during the COVID-19 period (15.70+2.66) 55 149 55
as compared to the before period (14.62+2.71). :
The mean scores for the quality and quantity of food were
compared by the subcategories of the different demographic vari-  )ale 1240 458
ables (age group, gender, nationality, education level, marital sta- Female 1466 549
tus, and monthly income category), as shown in Table 3. It was
seen that the quantity of food scores was significantly higher
across all the subcategories. The significance level was p<0.001 Saudi 2494 929
for all the categories except for age-group >55 years (p=0.003) and Non-Saudi 919 78
being divorced/widowed (p=0.02). Regarding food’s quality, it
was found that there was only one subcategory in each demograph-
ic variable that was showing a significant difference. The oldest High school 982 36.3
age group of more than 55 years showed a higher score during Bachelors 1312 485
COVID-19 (p=0.01) in the age-groups. When comparing gender, Graduate 419 152
there was no difference between the males, but the females had a
slightly higher mean score for the before COVID-19 period. The
Saudi respondents had a slightly higher score in the before Single 1551 5713
COVID-19 period compared to the during period (p=0.04), but no Married 1028 380
significant difference was found for the non-Saudi respondents. Divorced / widowed 197 47
Regarding the marital status, the married respondents had a slight-
ly higher score during the COVID-19 period (p<0.001). The
respondents in the higher income group of Saudi Riyals 20,000+ 9,999 or less 729 434
(US$ 5333) per month were found to have a higher score 10,000-19,999 578 344
(p<0.001) for the quality of food score. 90,000 or more 373 99.9
Total 1680 100.0
No answer 1026
Table 2. Comparison of dietary habits before and during COVID-19.
How would you rate your overall habits of eating healthy foods? ~ Poor 616 228 509 18.8 <0.0012
Fair 808 29.9 718 26.5
Good 677 25.0 680 25.1
Very good 442 16.3 587 217
Excellent 163 6.0 212 78
How often do you eat home-cooked meals per week? 0 90 3.3 98 3.6 <0.0012
1-2 times/week 491 18.1 78 2.9
3-6 times/week 1162 429 215 7.9
Daily 963 35.6 2315 85.6
How often do you order from a restaurant, 0 406 15.0 2021 4.7 <0.0012
takeaway, and delivery per week? 1-2 times/week 1369 50.6 474 17.5
3-6 times/week 698 25.8 118 44
Daily 233 8.6 93 34
How often do you buy groceries per week? 0 181 6.7 175 6.5 0.022
1-2 times/week 1555 5T.5 1478 54.6
3-6 times/week 641 23.7 701 25.9
Daily 329 12.2 352 13.0
How do you mostly buy groceries? Online 81 3.0 174 28.6 <0.001°
Market 2515 92.9 1804 66.7
[ Don't 110 41 128 47
Do you have any anxiety about food hygiene when you buy food ~ Yes 467 17.3 1974 72.9 <0.0012
from markets, online, restaurants, take away, or delivery? Sometimes 1149 4.5 511 18.9
No 1090 40.3 221 8.2

aWilcoxon Signed Rank test; "McNemar test.
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Discussion

Dietary habits

Since coronavirus is still in its infancy stages, this is the first
study, to our knowledge, that focuses on eating habits and dietary
change during the COVID-19 pandemic in Saudi Arabia. The main
objective of this study is to describe the change in dietary habits,
quality and, quantity of food intake during the COVID-19 pandemic.
Eating habits are impacted during quarantine by reducing available
goods, lack of the accessibility of food, grocery store limited opening
hours, and consuming unhealthy food.!” Our results in the dietary
habits section showed a significant increase in healthy food rating
from 23.3% before COVID-19 to 29.5% during COVID-19
(p<0.001). During COVID-19, 85.6% of the participants reported
eating home-cooked meals every day during the COVID-19 com-
pared to only 35.6% before the pandemic (p<0.001). Interventions
that encourage home-cooked meals can help households to incorpo-
rate nutritious food items into their diets,2! but this does not necessar-
ily be true as some individuals increase carbohydrates and sugar
intake. Respondents might have rated their habits of eating healthy
food as better because they shifted to homecooked meals and reduced
ordering from restaurants. However, the quality and quantity play a
significant role of eating healthy. Therefore, the concept of eating
healthy varies and can be misleading to some individuals depending
on their backgrounds and educational level. 22 Another Italian study
conducted during COVID-19 matches our findings as it reported an
increase of homemade recipes consumption during the lockdown,

Article

and 37.4% declared to eat more healthy food options.?? Besides,
another Canadian study found that respondents’ eating habits have
changed since COVID-19 started as they ate more snacks and
increased cooking meals at home.2* The lockdown in Saudi forced
restaurants, malls, and delivery applications to work during limited
hours only, which may have affected the eating habits as the lock-
down and public safety measures interfered with regular eating
habits.® This factor may have impacted many individuals to shift to
home-cooked meals since there are no other options. Another signif-
icant factor for dietary habits change was Ramadan, as many people
change their dietary routine to enable Islamic fasting practices.?’

p=0.002 pe0.001

2
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Figure 1. Before and during total scores for quality and quantity
of food questions (n=2706).

Table 3. Comparison of before and during total scores for quality and quantity of food by demographic variables.

Quality of food (max=25)
During COVID-19

Before COVID-19

Quantity of food (Max=24)
Before COVID-19  During COVID-19

Age group (years)

18-35 1899 16.1+2.8 16.0+2.8 0.17 14.1+2.7 15.3+2.7 <0.001
36-55 658 17.2+2.7 17.1+2.6 0.15 15.8+2.3 16.5+2.4 <0.001
>55 149 18.0+2.8 17.7+2.8 0.01 16.5+2.2 16.9+2.5 0.003
Male 1240 16.4+2.7 16.4+2.7 0.55 14.7+2.8 15.7+2.7 <0.001
Female 1466 16.5+2.9 16.4+2.8 0.009 14.6+2.6 15.7+2.6 <0.001
Saudi 2494 16.4+2.9 16.3+2.8 0.04 14.6+2.7 15.7+2.7 <0.001
Non-Saudi 212 17.0+2.5 16.9+2.6 0.21 14.8+2.8 15.8+2.6 <0.001
Education level

High school 982 15.9+2.8 15.9+2.7 0.94 14.1+2.8 15.3+2.8 <0.001
Bachelors 1312 16.4+2.8 16.4+2.7 0.16 14.8+2.7 15.8+2.6 <0.001
Graduate 412 17.9+2.8 17.9+2.9 <0.001 15.6+2.3 16.3+2.4 <0.001
Single 1551 15.9+2.9 16.0+2.8 0.89 14.0+2.8 15.3+2.7 <0.001
Married 1028 17.142.7 17.0 +2.6 <0.001 15.5+2.4 16.3+2.4 <0.001
Divorced / widowed 127 17.342.5 17.1+2.6 0.20 15.6+2.4 16.1+2.5 0.02
9,999 or less 729 16.0+2.7 16.0+2.6 0.27 144+2.7 15.6+2.6 <0.001
10,000-19,999 578 16.9+2.7 16.8+2.7 0.7 15.2+2.5 16.0+2.6 <0.001
20,000 or more 373 17.6+2.9 17.3+3.0 <0.001 15.6+2.4 16.2+2.5 <0.001
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Nevertheless, studies focused on dietary intake during Ramadan con-
cluded that Ramadan fasting has no impact on feelings, dietary
intake, and short-term maximal performance.252¢ Also, our study
used a self-administered questionnaire; individuals ranked their eat-
ing habit as healthier since they shifted to home-cooked meals,
regardless of the quality and quantity of food.

Our results also showed that 74.7% of the population has report-
ed that they never ordered food from outside per week compared to
prior COVID-19, as only 15% reported ordering food from outside
(p<0.001). Likewise, a study in Kuwait confirmed that the percentage
of people who had their main meal from restaurants reduced from
14.7% before COVID-19 to 2.2% during COVID-19.27 In addition,
an Indian study concluded that the majority (97%) of participants did
not order food from outside during coronavirus lockdown.?8 These
countries have enforced similar lockdown measures, which explains
the reduced percentages. Instead, our results show a slight increase in
the proportion of respondents who bought groceries three or more
times per week from 35.9% before the pandemic to 38.9% during the
pandemic period (p=0.02). The proportion of buying groceries online
increased to 28.6% during the COVID-19 period compared to only
3% before. This study is in concordance with ours as the percentage
of online grocery shopping increased from 3.9% before COVID-19
to 9.2% during COVID-19.?7 Another Canadian study found growth
in the online food industry during the COVID-19 pandemic.?
Another study showed that 75.8% of respondents purchase food at
the supermarket, 26% at the grocery shops, 14.8% at farmers or local
markets, and 9.0% use online delivery.2?> On the other hand, our
results indicate that most of the respondents 93% used to buy gro-
ceries from the market before the pandemic, but this decreased to
66.7% during the COVID-19 period (p<0.001). This can be justified
as 72.9% of the respondents reported anxiety about food hygiene
from outside during COVID-19, whereas only 17.3% had anxiety
prior (p<0.001). Moreover, nutritional habits are impacted during
quarantine by reducing available goods, lack of food accessibility,
and grocery store limited opening hours.!2

Quality of food

The quality of food was slightly higher (p=0.002) before COVID-
19 as the mean score was (16.46+2.84) before the pandemic and
(16.39+2.79) during the pandemic. This study mirrors our findings as
the food intake quality has changed negatively during COVID-19 pan-
demic, as consumption of carbohydrates and fat increased by 21% and
13%, respectively. However, fruit consumption increased by 7%.%8
During the COVID-19 pandemic, people tend to be anxious and
stressed regarding a shortage of food in the future. This fear resulted
in purchasing packaged and long-life food instead of fresh food, which
impacted the quality and led to gaining weight and increased the
intake of oxidants.?? A study conducted in Europe and Latin American
concluded notable decreased physical activity levels and increased
processed food intake during COVID-19 pandemic.3! A study con-
cluded that food quality was compromised because (31.5%) increased
sugary beverages intake during COVID-19 and 36.7% increased fried
food consumption.3? However, the increase in fruit and vegetable
intake was 33.2% and 39.5%, respectively.2 Another study concluded
that 43.9% of participants mentioned that the quality of food sold in
their areas in Zimbabwe has decreased, and the prices have increased.
Therefore, food security was an issue as the quality of available food
was compromised during the pandemic.?* An Italian study found an
increased intake of sweets, snacks, and cereals, yielding an increase in
weight and Body Mass Index during the lockdown, especially among
those who reported less exercise levels.>* Regarding Ramadan’s tim-
ing, a study indicated that people tend to consume more carbohydrates
during Ramadan and that is related to the culturally distinct traditional
foods prepared during Ramadan time.
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Quantity of food

On the other hand, the quantity of food mean score was higher
during the COVID-19 period (15.70+2.66) than prior COVID-19
(14.62+2.71). Lippi et al. support our results as they concluded that
unhealthy dietary habits are more common during the lockdown as
there is a reduction of fruits and vegetables intake and an increase in
snacking and coffee consumption.3® An Italian study concluded that
52.9% were eating more during the lockdown. The study also stated
that there had been an increase in comfort food consumption, includ-
ing chocolate, ice-cream, desserts, and salty snacks.?” Another Polish
study concluded an increase in food and snack consumption 43% and
52%, respectively, during COVID-19 pandemic.3® Since most recre-
ational centers closed during the lockdown, physical activity was lim-
ited and replaced with extra screening time and increased food
intake.” In addition, a study in Zimbabwe indicated that 57.8% of par-
ticipants reported a decrease in the consumption of fruits and vegeta-
bles rich in vitamin A, 45% stated a reduction in nuts and seeds intake
during the lockdown. However, 33.7% indicated increase in dark
green leafy vegetable consumption.’3 Moreover, a study found that
adolescents increased intake of fried food, sweets, and legumes dur-
ing COVID-19.3 Conversely, a Chinese study found a generally
improved quality of food during the COVID-19 period among
Chinese people.*? Since the survey was distributed in Ramadan, food
quantity may have been impacted not only by the COVID-19 but also
by practicing the Islamic fasting measures. A study conducted in
Ghana indicated that fasting during Ramadan causes a reduction in
consumption of foods from roots and tubers, legumes and nuts, and
dark green leafy vegetables, resulting in increased dietary diversity
and change in usual food routines.*! However, some studies show
that people do not reduce the number of calories in their food during
Ramadan’s month.3

Demographics

The quantity of food scores was significantly higher across all the
subcategories during COVID-19. The significance level was p<0.001
for all the categories except for the age group >55 years (p=0.003)
and being divorced/widowed (p=0.02). A study conducted during
quarantine found that most participants were less active, consumed
comfort foods and gained weight during the pandemic in Africa. The
lockdown and elevated anxiety levels increased food intake, which
can worsen overweight and obesity levels.3* Regarding the quality of
food, the oldest age group of more than 55 years showed a higher sig-
nificant score during COVID-19 (p=0.01). Older populations are at a
higher risk of contracting COVID-19 complications compared to
younger populations. Therefore, they could have improved food
intake quality during the pandemic to improve their immune sys-
tem.*2 When comparing by gender, a study in China concluded that
females were associated with a higher score of willingness to adopt
healthy diet than males during COVID-19 pandemic.*° Yet, our study
showed that females had a slightly higher mean score for the quality
of food before the COVID-19 period. A study reported that females
showed significantly higher psychological distress than males
(p<0.001) amid COVID-19,8 which can result in increased food
craving and comfort food consumption.!” With regard to marital sta-
tus, our findings show that married respondents have a slightly higher
score of food quality during the COVID-19 period (p<0.001).
Another study shared the same results, concluding that married par-
ticipants were significantly associated with higher dietary improve-
ment score during the COVID-19 pandemic.*? Although a study indi-
cated that higher income was associated with lower quality of food,*
studies concluded that individuals with lower household income are
more likely to consume poor food quality compared to those with
higher household income.*>#¢ Our results also showed that respon-
dents in the higher income group of SR 20,000+ per month had a
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higher quality of food score (p<0.001). Higher income can impact the
quality of food consumed and purchased as it facilitates accessibility
to healthier, nutritious and fresh food items.*’

Conclusions

Dietary habits have changed significantly during the COVID-19
pandemic among Riyadh residents. Although some good habits
increased, such as consuming home-cooked meals, the quality and
the quantity of the food was compromised. Food quality and quantity
became worse during the COVID-19 pandemic. Therefore, public
health officials must increase their focus on nutrition awareness by
suggesting healthy food choices and nutritious alternatives during
pandemics, especially in lockdown situations. Future research is
highly needed to better understand the change in nutrition habits dur-
ing pandemics using a detailed food frequency questionnaire.
Some of the limitations of this study are recall bias of food intake
or misreporting data. Since it is an online survey, selection bias can
occur, given that only people with internet access were included in
the study. Moreover, the questionnaire was distributed during
Ramadan, the holy month, which may have affected dietary habits
due to fasting. The questionnaire lacks information about physical
activity, which could have added a lot of value to the study. No
causal inferences can be drawn due to the nature of cross-sectional
studies. Since coronavirus is still in its infancy stages, this is the
first study to our knowledge that focuses on eating habits and
dietary change during the COVID-19 pandemic on a local level.
There is no peer-review data about the impact of COVID-19 pan-
demic on the dietary habits in Saudi Arabia. This study is novel as
it will add new information to the current literature about dietary
habits during a pandemic. A high response rate was achieved most
probably because people were in lockdown.

Correspondence: Noara Alhusseini, College of Medicine, Alfaisal
University, 7746 Ibrahim Alziady St., Alwurud District, Riyadh,
12253 2499, Saudi Arabia. Mobile: +966.553060006.

E-mail: nalhusseini@alfaisal.edu

Key words: COVID-19; dietary habits; food quality; food quantity;
pandemic.

Contributions: NH, first draft, data collection, manuscript content,
review; AA, manuscript content, data collection, analysis, review. All
the authors have read and approved the final version of the manuscript
and agreed to be accountable for all aspects of the work.

Conlflict of interest: The authors declare that they have no competing
interests, and all authors confirm accuracy.

Ethics approval and consent to participate: Ethical approval was
obtained from the Institutional Review Board (IRB) at Alfaisal
University, approval reference [IRB-20032]. Participation in the study
was voluntary. The names of the participants were not included to
ensure confidentiality. All subjects were allowed to withdraw at any
time and filling out the survey was construed as consent.

Received for publication: 21 July 2020.
Accepted for publication: 2 September 2020.

©Copyright: the Author(s), 2020

Licensee PAGEPress, Italy

Journal of Public Health Research 2020,9:1868
doi:10.4081/jphr.2020.1868

This work is licensed under a Creative Commons Attribution
NonCommercial 4.0 License (CC BY-NC 4.0).

OPEN 8ACCESS

[Journal of Public Health Research 2020; 9:1868]

References

1. Epidemiology Working Group for NCIP Epidemic Response,
Chinese Center for Disease Control and Prevention. [The epi-
demiological characteristics of an outbreak of 2019 novel
coronavirus diseases (COVID-19) in China].[Article in
Chinese]. Zhonghua liu Xing Bing Xue Za Zhi 2020;41:145-
51.

2. Sohrabi C, Alsafi Z, O’Neill N, et al. World Health
Organization declares global emergency: A review of the 2019
novel coronavirus (COVID-19). Int J Surg 2020;76:71-6.

3. Xu Z, Shi L, Wang Y, et al. Pathological findings of COVID-
19 associated with acute respiratory distress syndrome. Lancet
Respir Med 2020;8:420-2.

4. Del Rio C, Malani PN. COVID-19—new insights on a rapidly
changing epidemic. JAMA 2020;323:1339-40.

5. Armitage R, Nellums LB. COVID-19 and the consequences of
isolating the elderly. The Lancet Public Health 2020;5:¢256.

6. Wu Z, McGoogan JM. Characteristics of and important lessons
from the coronavirus disease 2019 (COVID-19) outbreak in
China: summary of a report of 72 314 cases from the Chinese
Center for Disease Control and Prevention. JAMA
2020;323:1239-42.

7. Alzahrani SI, Aljamaan IA, Al-Fakih EA. Forecasting the
spread of the COVID-19 pandemic in Saudi Arabia using
ARIMA prediction model under current public health interven-
tions. J Infect Public Health 2020;13:914-9.

8. Algaissi AA, Alharbi NK, Hassanain M, Hashem AM.
Preparedness and response to COVID-19 in Saudi Arabia:
Building on MERS experience. J Infect Public Health
2020;13:834-8.

9. Shahidi SH, Stewart Williams J, Hassani F. Physical activity
during COVID119 quarantine. Acta Paediatrica 2020. doi:
10.1111/apa.15420

10. Alshahrani MM, Chandramohan S. A cross-sectional study on
prevalence of obesity and its association with dietary habits
among college students in Abha, Saudi Arabia. Int J
Community Med Public Health 2017;4:1406-12.

11. Benajiba N. Fast food intake among Saudi population: alarm-
ing fact. Am J Food Nutr 2016;6:44-8.

12. Muscogiuri G, Barrea L, Savastano S, Colao A. Nutritional
recommendations for COVID-19 quarantine. Eur J Clin Nutr
2020;74:850-1.

13. Wu Z, Isik M, Moroz N, et al. Dietary restriction extends lifes-
pan through metabolic regulation of innate immunity. Cell
Metabol 2019;29:1192-205.

14. Ribeiro KDdS, Garcia LRS, Dametto JFdS, et al. COVID-19
and nutrition: The need for initiatives to promote healthy eat-
ing and prevent obesity in childhood. Child Obes 2020;16:235-
7.

15. Galanakis CM. The food systems in the era of the coronavirus
(COVID-19) pandemic crisis. Foods 2020;9:523.

16. Thakur V, Jain A. COVID 2019-suicides: A global psycholog-
ical pandemic. Brain Behav Immun 2020;88:952-3.

17. Mattioli AV, Sciomer S, Cocchi C, et al. Quarantine during
COVID-19 outbreak: changes in Diet and physical activity
increase the risk of cardiovascular disease. Nutr Metab
Cardiovasc Dis 2020;30:1409-17.

18. Popkin BM, Adair LS, Ng SW. Global nutrition transition and
the pandemic of obesity in developing countries. Nutr Rev
2012;70:3-21.

19. Corallo A, Latino ME, Menegoli M, Spennato A. A survey to
discover current food choice behaviors. Sustainability
2019;11:5041.

[page 359]



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

[page 360]

Paxton AE, Strycker LA, Toobert DJ, et al. Starting the conver-
sation: performance of a brief dietary assessment and interven-
tion tool for health professionals. Am J Prev Med. 2011;40:67-
71.

Fertig AR, Loth KA, Trotholz AC, et al. Compared to pre-pre-
pared meals, fully and partly home-cooked meals in diverse
families with young children are more likely to include nutri-
tious ingredients. J Acad Nutr Diet 2019;119:818-30.
Fielding-Singh P. You’re worth what you eat: Adolescent
beliefs about healthy eating, morality and socioeconomic sta-
tus. Soc Sci Med 2019;220:41-8.

Di Renzo L, Gualtieri P, Pivari F, et al. Eating habits and
lifestyle changes during COVID-19 lockdown: an Italian sur-
vey. J Transl Med 2020;18:229.

Carroll N, Sadowski A, Laila A, et al. The impact of COVID-
19 on health behavior, stress, financial and food security
among middle to high income Canadian families with young
children. Nutrients 2020;12:2352.

Boukhris O, Trabelsi K, Chtourou H. Evolution of dietary
intake between before, during and after ramadan observance
in tunisian physically active men: A systematic review. Int J
Sport Stud Health 2018;1:e83782.

Boukhris O, Hsouna H, Chtourou L, et al. Effect of Ramadan
fasting on feelings, dietary intake, rating of perceived exertion
and repeated high intensity short-term maximal performance.
Chronobiol Int 2019;36:1-10.

Husain W, Ashkanani F. Does COVID-19 change dietary
habits and lifestyle behaviours in Kuwait? preprints.org 2020.
doi: 10.20944/preprints202006.0154.v1.

Ghosh A, Arora B, Gupta R, et al. Effects of nationwide lock-
down during COVID-19 epidemic on lifestyle and other med-
ical issues of patients with type 2 diabetes in north India.
Diabetes Metabol Syndr 2020;14:917-20.

Hobbs JE. Food supply chains during the COVID[119 pan-
demic. Can J Agric Econ 2020;68:S171-6.

Mattioli AV, Puviani MB, Nasi M, Farinetti A. COVID-19 pan-
demic: the effects of quarantine on cardiovascular risk. Eur J
Clin Nutr 2020;74:852-5.

Ruiz-Roso MB, de Carvalho Padilha P, Matilla-Escalante DC,
et al. Changes of physical activity and ultra-processed food
consumption in adolescents from different countries during
Covid-19 pandemic: An observational study. Nutrients
2020;12:2289.

Allabadi H, Dabis J, Aghabekian V, et al. Impact of COVID-
19 lockdown on dietary and lifestyle behaviours among ado-
lescents in Palestine. Dynam Human Health 2020:7:2170.
Matsungo TM, Chopera P. The effect of the COVID-19
induced lockdown on nutrition, health and lifestyle patterns
among adults in Zimbabwe. medRxiv 2020. doi:

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

[Journal of Public Health Research 2020; 9:1868]

\‘?press

10.1101/2020.06.16.20130278

Pellegrini M, Ponzo V, Rosato R, et al. Changes in weight and
nutritional habits in adults with obesity during the “lockdown”
period caused by the COVID-19 virus emergency. Nutrients
2020;12:2016.

Rafie C, Sohail M. Fasting during Ramadan: nutrition and
health impacts and food safety recommendations. Virginia
Copperative Extension 2016. Available from: Fasting during
Ramadan: nutrition and health impacts and food safety recom-
mendation

Lippi G, Henry BM, Bovo C, Sanchis-Gomar F. Health risks
and potential remedies during prolonged lockdowns for coron-
avirus disease 2019 (COVID-19). Diagnosis 2020;7:85-90.
Scarmozzino F, Visioli F. Covid-19 and the subsequent lock-
down modified dietary habits of almost half the population in
an Italian sample. Foods 2020;9:675.

Sidor A, Rzymski P. Dietary choices and habits during
COVID-19 lockdown: Experience from Poland. Nutrients
2020;12:1657.

Ruiz-Roso MB, de Carvalho Padilha P, Mantilla-Escalante
DC, et al. Covid-19 confinement and changes of adolescent’s
dietary trends in Italy, Spain, Chile, Colombia and Brazil.
Nutrients 2020;12:1807.

XuY, Li Z-x, Yu W-J, et al. Impact of the COVID-19 pandemic
on willingness to adopt healthy dietary habits in China.
preprints.org 2020. doi: 10.21203/rs.3.rs-35033/v1

Ali Z, Abizari A-R. Ramadan fasting alters food patterns,
dietary diversity and body weight among Ghanaian adoles-
cents. Nutrition J 2018;17:75.

Naja F, Hamadeh R. Nutrition amid the COVID-19 pandemic:
a multi-level framework for action. Eur J Clin Nutr
2020;74:1117-21.

Qiu J, Shen B, Zhao M, et al. A nationwide survey of psycho-
logical distress among Chinese people in the COVID-19 epi-
demic: implications and policy recommendations. Gen
Psychiatr 2020;33:¢100213.

Schoufour JD, de Jonge EA, Kiefte-de Jong JC, et al. Socio-
economic indicators and diet quality in an older population.
Maturitas 2018;107:71-7.

French SA, Tangney CC, Crane MM, et al. Nutrition quality of
food purchases varies by household income: the SHoPPER
study. BMC Publ Health 2019;19:231.

Siu JYm, Chan K, Lee A. Adolescents from lowJincome fam-
ilies in Hong Kong and unhealthy eating behaviours:
Implications for health and social care practitioners. Health
Soc Care Community 2019;27:366-74.

Andress L, Fitch C. Juggling the five dimensions of food
access: Perceptions of rural low income residents. Appetite
2016;105:151-5.

OPEN aACCESS



