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Abstract: The Coronavirus disease (COVID-19) pandemic has brought about drastic measures that
have significantly altered the norms of daily living. These measures have affected human behaviors in
disparate ways. This study seeks to understand the impact of the pandemic on physical activity and
dietary behavior among adults living in Kuwait. A cross-sectional survey was conducted between
18 June and 15 July 2020, using a questionnaire disseminated through social media, including
WhatsApp and Facebook. The target population was individuals aged 21 years or older living in the
State of Kuwait. The study included 679 respondents; 57.9% were females, and 67.7% were Kuwaiti
nationals. Both genders reported an increased consumption of vegetables, fruits, and carbohydrates,
and a decreased consumption of fish and sugary drinks. Compared to males, females reported eating
more during the outbreak than their pre-pandemic eating behaviors (32.3% vs. 35.9%, p < 0.05).
Approximately one-third of respondents (33.1%) reported performing less than 30 min of physical
activity or exercise in a week, and 36.4% of respondents rated their quality of sleep as ‘poor’ or ‘very
poor’. The rate of smoking cigarettes among males was significantly higher than in females (40.6% vs.
5.3%, p < 0.001). Physical activity was positively correlated with vegetable consumption and quality
of sleep. Quality of sleep was negatively correlated with the consumption of sweets and snacks, just
as the consumption of vegetables was negatively correlated with the consumption of sugary drinks.
The overall negative impact of the COVID-19 pandemic in Kuwait necessitates the development of
health promotion interventions to support positive physical activity and dietary behaviors using
alternative coping strategies among the residents of Kuwait.

Keywords: COVID-19; physical activity; dietary behavior; Kuwait

1. Introduction

After Coronavirus disease (COVID-19) was confirmed at the end of December 2019
in Wuhan city, Hubei Province, China, the virus rapidly spread to become a public health
emergency of international concern by 30 January 2020, and was declared a global pandemic
on 15 March 2020 [1]. Since then, the disease has caused more than 3.1 million deaths and
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multiple morbidities that continue to increase globally [2]. Furthermore, the disruptions
caused to all aspects of daily living and the stringent measures necessitated in stemming
the spread of the virus have both had an immense impact on peoples’ lives, with numerous
health and socioeconomic consequences. Since Kuwait’s first case of COVID-19 was
confirmed on 24 February 2020, the State of Kuwait has faced profound public health
challenges due to changes in policies and procedures related to controlling and mitigating
the spread of COVID-19 [3]. In addition, Kuwait has a unique demographic and social
structure. For instance, there are strict gender roles where females are primarily responsible
for household chores. Moreover, it is a very social society in which multiple generations
live in the same household. Therefore, the COVID-19 lockdown imposed in Kuwait may
impact the health and well-being of its population, which differs from experiences in other
countries employing similar lockdown measures to combat COVID-19.

The COVID-19 pandemic in Kuwait has brought many changes to people’s behavior.
The COVID-19 outbreak has altered life patterns and the perception of infectious diseases
among the general public. Many studies on behaviors and perceptions of COVID-19
provide an insight into how people view and react to the disease in the face of the out-
break [4–7]. There have been reports of changes in peoples’ diet, physical activity, and
smoking and alcohol consumption [4,7]. While some changes have been welcomed due to
their propensity to promote health and reduce the risk of severe disease, others have been
maladaptive and deemed as imminent threats against the pandemic and multiple public
health gains in various countries [5,6].

Rapid changes in both the social environment and peoples’ behaviors have negatively
impacted well-being [8]. Physical inactivity, smoking, and obesity are among the risk
factors of non-communicable diseases (NCDs) in Kuwait [9–12]. Kuwait has the highest
prevalence of insufficient physical activity globally (around 65% of adults do not meet
sufficient levels of physical activity) [9]. Hence, any negative implications on diet and
physical activity from the pandemic-related disruptions are bound to aggravate the already
dire situation.

It is against this background that we identified the imperative need for a comprehen-
sive evaluation of the changes in dietary behavior and physical activity among Kuwaiti
residents. The knowledge of the changes in these modifiable risk factors among the Kuwaiti
public is important for the rapid development of public health intervention programs to
mitigate any potential negative health consequences [9,13]. Moreover, this study unveils
the nature and prevalence of the effects of a pandemic such as COVID-19 on health be-
haviors, and provides recommendations for future preparedness. This study sought to
understand the pandemic’s impact on physical activity and dietary behavior among the
residents of Kuwait.

2. Materials and Methods
2.1. Survey Method and Target Population

This study was designed to collect cross-sectional data using online surveys during
the initial government-mandated COVID-19 containment strategies (June/July 2020) in
Kuwait. The survey applied a non-random sampling method. The questionnaire was devel-
oped using Microsoft Forms and disseminated through social media platforms, including
WhatsApp and Facebook, using a sharable link to the questionnaire. Responses were
collected from 19 June to 15 July 2020. Consent was obtained from volunteer participants
using the first section of the questionnaire, which identified the survey’s purpose and pro-
vided information on ethical considerations. This section also included screening questions
that confirmed inclusion criteria of being 21 years of age or over and living in the State of
Kuwait, and exclusion criteria of being younger than 21 years or residing outside of the
territory of Kuwait although they are Kuwait citizens. Those who were previously infected
with the COVID-19 were included. There were no significant differences in perceived
barriers and severity of the COVID-19 between those who were not infected and those who
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were previously infected with the virus. The total number of respondents was 679 during
the survey period.

2.2. Questionnaire Design and Tools

A 65-item questionnaire was used to assess health behaviors in various areas, in-
cluding demographic information, COVID-19 related perceptions and behaviors, dietary
and food consumption behaviors, physical activity and exercise behaviors, and related
health behaviors. A small pilot study was conducted on a few participants to assess the
acceptability and suitability of the e-survey prior to dissemination. All measures were
assessed according to two time points, the first being the pre-COVID-19 restriction period,
and the initial during COVID-19 restriction period that occurred from 22 March 2020 to
30 August 2020. For the comparison of behavioral differences, the behaviors of participants
both the pre- and during COVID-19 restrictions were asked. In this study, the terminology
“pre-COVID-19 restrictions” was defined as “before the period that preventing restriction of
the COVID-19 spread” while the meaning of “during COVID-19 restrictions” was defined
as “from the day that the first COVID-19 restriction was implemented to the day that the
respondent was answering the questionnaire”.

2.2.1. Background Information

Respondents self-reported demographic information, including age, gender, nation-
ality, marital status, and education level. Current health conditions such as high blood
pressure, diabetes and cardiovascular disease were also self-reported.

2.2.2. Dietary Behavior and Food Consumption

Dietary behavior was assessed using questions related to food consumption and were
classified according to the food consumption types recommended for the Middle Eastern
food consumption pattern survey [14] and categorized by 10, dividing into two more
categories on the Saudi Food Frequency Questionnaire [15] considering the nutritional
recommendations during COVID-19 quarantine [16]. The Saudi Food Frequency ques-
tionnaire has been validated, with the test-retest reliability of the completed questionnaire
being 0.78, indicating a high reproducibility of the questionnaire [15]. Dietary behavior was
measured through an assessment of the consumption of ten different food categories both
pre- and during COVID-19 restrictions (i.e., carbohydrates, animal products, milk products,
fishes, vegetable proteins, vegetable unsaturated fatty acids, fruits, vegetables, sugary
drinks, and sweets and snacks), with responses based on a 5-item Likert scale ranging from
‘I eat much more’ to ‘I eat much less’ compared to pre-pandemic times. Two additional
items were used to assess the overall perception of changes in dietary behavior and weight
status during the COVID-19 outbreak.

2.2.3. Physical Activity and Exercise

Physical activity was defined according to the meeting of the recommended ≥150 min
of moderately- to vigorously-intense physical activity per week [17]. Physical activity and
exercise behaviors were measured using the International Physical Activity Questionnaire:
Short Form (IPAQ-SF) [18]. Respondents self-reported their exercise behavior before and
during initial COVID-19 restrictions based on one of the following statements from the
Stages of Change scale: (i) Yes, I exercise more regularly than before; (ii) No, I exercise
more irregularly than before; (iii) I exercise at the same regularity as I do before; or (iv) I do
not exercise.

2.2.4. Perceptions about the COVID-19 Pandemic

For measuring perceptions related to the COVID-19 pandemic, four questions were
chosen from a previous study to assess perceived barriers, and two questions were devel-
oped to assess self-efficacy [19]. Self-efficacy is the belief and the level of confidence one has
related to performing a specific behavior [20,21], and an appropriate level of self-efficacy is
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helpful in overcoming barriers [22]. Self-efficacy was indicated by the respondent’s sense of
control over preventing and avoiding COVID-19. Perceived barriers and self-efficacy items
on the survey relate to following public health recommendations, including handwashing
and mask-wearing.

2.3. Research Ethics

This research was conducted in accordance with the Declaration of Helsinki. Ethical
approval was provided by the Research Ethics Review Committee of the Kuwait Ministry
of Health on 8 June 2020 (#1487). This study adhered to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines [23].

2.4. Method of Analysis

Characteristics of the study population were described using proportions for categor-
ical variables and means, and standard deviations for continuous variables. Data were
checked for the assumptions of normality and homoscedasticity. Cross tabs Chi-square test
and independent-samples t-test were conducted to identify gender differences in variables
related to physical activity and dietary behavior patterns as well as other health behav-
iors. Pearson’s correlation analysis was performed to identify intercorrelation between
dependent and independent variables. All statistical analyses were conducted using IBM
Statistical Package and Services Solutions (SPSS) software version 25 (IBM Corp, Armonk,
New York, NY, USA), and assessed at a p-value < 0.05 for statistical significance.

3. Results
3.1. General Characteristics

Among 679 respondents, 57.9% were female and 67.7% were Kuwaitis. Age group
categories were represented relatively evenly, with 28.7% of respondents in their 20s, 29.3%
in their 30s, 23.0% in their 40s, and 19.0% in the age range of 50 years or above. The average
age was 37.7 (SD: 11.6). Of the total sample, 63.8% were married, and 70.3% reported
having a college-level education or higher. About two-thirds (66.9%) of the respondents
reported not having any diseases or health conditions.

3.2. Dietary Behaviors

Table 1 reports on dietary behaviors comparing food consumption before and during
the COVID-19 outbreak, stratified by gender. In the overall sample, adults reported eating
more vegetables (+0.29), fruits (+0.19), and carbohydrates (+0.15), and less fish (−0.46) and
sugary beverages (−0.45) during COVID-19 compared to before the pandemic. Significant
gender differences in food consumption before and during covid were observed. Males con-
sumed significantly more meats, eggs, and milk products during the pandemic compared
to their pre-pandemic consumption. On the other hand, females consumed significantly
more sweets and snacks during the pandemic than their pre-pandemic consumption.

Table 1. Comparisons of food consumption between before and during the COVID-19 outbreak.

Comparing with the Eating Styling before the
COVID-19 Outbreak in Kuwait, Your Current Amount

of the Food Consumption Listed Below Are: 1

Total
(n = 679)

Female
(n = 393)

Male
(n = 286) t- and

(p-Value)
Mean (SD)

Carbohydrates +0.15 (0.99) +0.13 (0.99) +0.18 (1.00) −0.661 (0.509)
Meats −0.06 (0.95) −0.13 (0.97) +0.05 (0.93) −2.535 (0.011) *

Poultry +0.04 (0.90) −0.01 (0.89) +0.10 (0.90) −1.574 (0.116)
Eggs +0.04 (0.92) −0.04 (0.98) +0.14 (0.93) −2.470 (0.014) *

Milk products +0.06 (0.88) −0.03 (0.87) +0.18 (0.88) −2.998 (0.003) *
Fishes −0.46 (1.05) −0.51 (1.05) −0.39 (1.06) −1.541 (0.124)

Vegetable proteins −0.13 (0.94) −0.15 (0.95) −0.09 (0.93) −0.844 (0.399)
Vegetable unsaturated fatty acids −0.09 (1.00) −0.10 (0.98) −0.09 (1.03) −0.152 (0.879)
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Table 1. Cont.

Comparing with the Eating Styling before the
COVID-19 Outbreak in Kuwait, Your Current Amount

of the Food Consumption Listed Below Are: 1

Total
(n = 679)

Female
(n = 393)

Male
(n = 286) t- and

(p-Value)
Mean (SD)

Fruits +0.19 (1.02) +0.16 (1.04) +0.23 (0.98) −860 (0.390)
Vegetables +0.29 (0.95) +0.27 (0.98) +0.32 (0.92) −0.687 (0.490)

Sugary drinks −0.45 (1.19) −0.42 (1.20) −0.50 (1.18) 0.919 (0.359)
Sweets and snacks 0.00 (1.22) +0.23 (1.24) −0.16 (1.18) 3.075 (0.002) *

1 −2: I eat much less; −1: I eat less; 0: I eat the same as before; 1: I eat more; 2: I eat much more. * p < 0.05.

3.3. Health Behaviors

Table 2 reports on the respondents’ health behaviors during the COVID-19 outbreak,
stratified by gender. Over a third of respondents (34. 3%) reported eating more than before
the COVID-19 outbreak, and 35.8% thought they had gained weight since March 2020.
Female respondents reported eating more during the outbreak compared to male respon-
dents (35.9% vs. 32.3%, p < 0.05). About one-third of respondents (33.1%) reported that they
did not achieve at least 30 min of physical activity per week, with no differences observed
between genders. Moreover, 36.4% of the respondents reported that their quality of sleep
was ‘poor’ or ‘very poor’, although more females reported sleeping five or less than five
hours per day compared to males (12.5% vs. 10.1%, p < 0.05). The rate of smoking cigarettes
among males was significantly higher than in females (40.6% vs. 5.3%, p < 0.001). About
15% of males reported that they increased their amount of smoking during the COVID-19
outbreak compared to before the pandemic.

Table 2. Health behaviors during the COVID-19 outbreak.

Health Behaviors
Total

(n = 679)
Female

(n = 393)
Male

(n = 286) χ2- and
(p-Value)% % %

Overall, I eat more than before the COVID-19 outbreak
Yes 34.3 35.9 32.2

6.686 (0.035)No 52.9 49.1 58
I am not sure 12.8 15 9.8

Overall, I think I have gained more weight since March 2020.
Yes 35.8 34.4 37.8

0.839 (0.657)No 55.5 56.7 53.8
I am not sure 8.7 8.9 8.4

In the past week, how many days have you done a total of 30 min or
more of physical activity?

None 33.1 35.4 30.1

4.750 (0.690)

1 day 8.1 6.9 9.8
2 days 9.9 9.4 10.5
3 days 13.8 14.2 13.3
4 days 8.2 8.1 8.4
5 days 9.7 9.9 9.4
6 days 4.9 4.1 5.9
7 days 12.2 12 12.6

During the COVID-19 outbreak, do you think you are doing exercise
more regularly than you do before the COVID-19 outbreak?

Yes, I exercise more regularly than before 22.8 22.6 23.1

3.107 (0.375)
No, I exercise more irregularly than before 34.3 33.8 35

I exercise at the same regularity as I do before 11.6 10.2 13.6
I do not exercise 31.2 33.3 28.3
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Table 2. Cont.

Health Behaviors
Total

(n = 679)
Female

(n = 393)
Male

(n = 286) χ2- and
(p-Value)% % %

How many do you usually smoke a day? (include electric cigarettes)
None 79.8 94.7 59.4

132.397 (0.000)
5 or less than 5 EA 5 2.3 8.7

5–9 EA 3.2 1.3 5.9
10–19 EA 6 1.5 12.2

Over 20 EA 5.9 0.3 13.6

How many times do you usually smoke shisha a day?
None 93.4 94.9 91.3

4.299 (0.231)
Once or twice 4.7 3.3 6.6

3–4 times 1 1 1
Over 5 times 0.9 0.8 1

During the COVID-19 outbreak, do you think you smoke more than
you do before the COVID-19 outbreak?

Yes, I smoke more than before 9.1 4.3 15.7

123.497 (0.000)
No, I do smoke less than before 5 2.8 8

I smoke the same amount as before 10.3 2 21.7
I do not smoke 75.6 90.8 54.5

How many hours do you usually sleep a day? (include nap)
5 or less than 5 h 11.5 12.5 10.1

9.635 (0.022)
6–7 h 42.3 37.4 49
8–9 h 35.6 37.9 32.5

Over 10 h 10.6 12.2 8.4

How do you think about the quality of your sleep compared to what
you did before the COVID-19 outbreak?

Very poor 12.7 14.5 10.1

5.918 (0.205)
Poor 23.7 24.4 22.7
Same 32.5 29.5 36.7
Good 21.6 21.4 20

Very good 9.4 10.2 8.4

Looking at the correlations between health behaviors (Table 3), each health behavior
was significantly correlated with other health behaviors, except for smoking shisha. Days of
physical activity were positively correlated with ‘quality of sleep’ and vegetable consump-
tion, and negatively correlated with ‘consumption of sugary drinks’ and ‘consumption
of sweets and snacks’. Sleep hours were positively correlated with good quality of sleep.
Quality of sleep was negatively correlated with ‘consumption of sugary drinks’ and ‘con-
sumption of sweets and snacks’, and positively correlated with ‘the days of physical
activity’. The ‘consumption of vegetables’ was negatively correlated with ‘the consumption
of sugary drinks’.

Perception and attitude about COVID-19 were correlated with food consumption
(Table 4). Perceived barriers had strong positive correlations with the consumption of
carbohydrates, meats, poultry, and sugary drinks, and negative correlations with the con-
sumption of fruits and vegetables. Meanwhile, self-efficacy had negative correlations with
the consumption of sugary drinks and sweets and snacks, as well as positive correlation
with vegetable consumption.
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Table 3. Correlations between health behaviors.

Days of
Physical
Activity

Daily
Amount of
Smoking
Cigarette

Daily
Amount of
Smoking

Shisha

Sleep
Hours

Quality
of Sleep

Vegetable
Consumption

Sugary
Drinks

Sweets
and

Snacks

Days of
physical activity -

Daily amount of
smoking cigarette −0.022 -

Daily amount of
smoking shisha −0.045 0.170 ** -

Sleep hours −0.024 0.006 −0.067 -
Quality of sleep 0.112 ** −0.037 −0.018 0.262 ** -

Vegetable
consumption 0.076 * −0.050 0.045 0.054 0.028 -

Sugary drinks −0.194 ** 0.028 0.068 0.083 * −0.116 ** −0.022 -
Sweets and snacks −0.177 ** −0.056 0.014 0.097 * −0.084 * −0.078 * 0.597 ** -

*: p < 0.05; **: p < 0.01.

Table 4. Correlations between food consumption, perceived barriers, and self-efficacy.

Food Consumption Perceived Barriers Self-Efficacy

Carbohydrates 0.100 ** 0.016
Meats 0.124 ** −0.035

Poultry 0.133 ** −0.044
Fruits −0.095 * 0.075

Vegetables −0.083 * 0.080 *
Sugary drinks 0.105 ** −0.111 **

Sweets and snacks 0.068 −0.081 *
*: p < 0.05; **: p < 0.01.

4. Discussion

Before the COVID-19 outbreak, Kuwait (similar to other countries) was trying hard
to achieve many targets in the Sustainable Development Goals to reduce mortality rates
related to NCDs. Now, the pandemic is making it even more challenging. Apart from
being a physical health risk, COVID-19 has a wide-ranging adverse impact on obesity,
physical activity, and other health behaviors. These risk factors have a ripple effect in
the long run. Therefore, opportunities for scaling up action on NCDs should be taken
both immediately and as part of long-term efforts for strengthening health systems. The
findings from this study revealed the concerning impact that the COVID-19 pandemic
has had, especially on dietary and physical activity behaviors, among individuals living
in Kuwait. Results showed that individuals are experiencing pandemic-related changes
in their dietary behaviors, as well as in their consumption of specific foods, levels of
physical activity, and other health aspects. As a result of the pandemic-imposed restrictions
implemented in March 2020, individuals living in Kuwait have experienced significant
changes in their health behaviors in such a short period. These significant changes related
to dietary and physical activity behaviors may continue to adversely impact the health of
individuals as the pandemic persists, putting them at greater health risks in addition to the
risk of COVID-19.

The study found a significant increase in the consumption of vegetables, fruits, and
carbohydrates among both genders. The parity in the change in consumption experienced
among individuals in Kuwait stands in sharp contrast to findings from studies conducted
in Spain and the United States [24,25]. Rodríguez-Pérez et al. (2020) found that more males
than females increased their fruit and vegetable intake among Spanish adults [24], while
Bhutani et al. (2020) found increased fruit and vegetable consumption among American
females compared to males [25]. The parity in consumption between men and women
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living in Kuwait shows a uniform positive change in consumption of fruits and vegetables
across the population.

Increased consumption of vegetables and fruits is a laudable shift towards consuming
healthy foods. This increase is attributable to most nutritional guidelines encouraging the
eating of fruits and vegetables during the pandemic, albeit without convincing evidence
associating food with COVID-19 transmission [26]. Evidence of a healthy shift in dietary
consumption has been found in a similar study done in Qatar [27] and other different
countries worldwide [28–33]. However, this shift was not universal, as several countries
reported an increase in the consumption of unhealthy foods [34,35] and a decrease in
consumption of fresh fruits and vegetables due to COVID-19-related food insecurities [36].
In Kuwait, the increased consumption of carbohydrates, a macronutrient, with increased
consumption of micronutrient-rich fruits and vegetables may prevent a deficiency in
micronutrient and fiber intakes, which commonly occurs with the increased consumption
of macronutrients [37,38]. Micronutrients have physiological, anti-oxidative, and anti-
inflammatory properties and their deficiency may lead to an impaired immune system,
putting individuals at increased risk of viral infections [39,40].

Multiple reasons have been provided for the favorable modification of diet during
the pandemic in Kuwait. Nutrition is a modifiable determinant of chronic diseases such
as obesity and cardiovascular diseases that predisposed individuals to severe illness from
the SARS-CoV-2 virus [16,41,42]. The presence of this knowledge and the fear of the
novel disease might have promoted individuals living in Kuwait to prioritize increasing
their consumption of vegetables and fruits to support their immune systems and protect
against contracting COVID-19 [43,44]. In the absence of effective treatments, increased
consumption of fruits and vegetables was a cheaper and easily accessible preventive
method. Other factors such as a decrease in the consumption of fast food; an increased
consumption of fresh and homemade foods among Kuwaitis [43]; and working from
home [28] have been attributed to healthier shifts in food consumption. Consuming a more
balanced, nutrient-dense diet, in the long-run, has the potential of improving physical
health outcomes such as controlling blood sugar, lowering cholesterol levels, etc., and
consequently resulting in weight loss among children and adults in Kuwait [8,9].

Changes in dietary behavior were not limited to types of food but quantity as well.
While 34.2% of respondents in this study reported eating more than in pre-pandemic
times, more females than males reported that they eat more than before the pandemic.
Overeating during confinement worsens metabolic consequences such as increased insulin
resistance, total body fat, abdominal body fat, and inflammatory cytokines developing from
the imbalance between calorie intake and expenditure [45]. Despite numerous findings
of increased food intake during the pandemic [46], only a few have found variations in
quantities of food consumed between males and females [47]. In a study investigating the
impact of COVID-19 isolation among University Students, Gallo et al. observed increased
energy intake among females but not males [47]. Similar to the explanation provided
by Gallo et al., the increased energy intake in females in Kuwait can be attributed to the
increased frequency of snacking on high-energy food items observed in this study [47].

Increased eating among females compared to males in Kuwait can be attributed to
the gender variations in psychological changes and challenges caused by the pandemic. The
ensuing infodemic, social distancing, and disrupted social lives from the pandemic have caused
stress, depression, anxiety and mental health problems among people [48–50]. Research shows
that pandemic-related stress, anxiety and depressive symptoms disproportionately affect
more females than males [51–53]. To cope with the stress and anxiety, some people resort to
increasing consumption of comfort foods such as chocolates, snacks, and sweets [30,33,54].
Therefore, the increased consumption of ‘comfort’ foods and increased eating among
Kuwaiti females can be attributed to the disproportionate susceptibility and burden of
pandemic-related stress and negative psychological impacts on women and the associated
maladaptive coping strategy.
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The rate of smoking cigarettes was much higher among males than females, with more
males reporting significant increases in smoking during the pandemic. The higher rates of
smoking among males, although significantly higher than that of females, can be argued to
represent the pre-pandemic rates of smoking. Data collected in Kuwait before the pandemic
showed a higher prevalence of smoking among males compared to females [55,56]. Of
importance to this study is the significant increase in smoking during the pandemic among
males compared to females. A study conducted in Holland found a greater proportion of
smokers who reported smoking more compared to those who reported smoking less [57].
Increased smoking was also observed in China [58], Australia [59] and United States [60].
The increase in smoking behavior during the pandemic can be attributed to increased
stress [60] and physical inactivity [61]. Variations in coping mechanisms between males
and females can be attributed to increased smoking among males and increased eating in
females. It can be argued that, while females eat more to cope with stress, males smoke
more. Both represent maladaptive coping responses that threaten to eliminate the gains of
reducing the prevalence of non-communicable diseases within the Kuwaiti population [9].

The findings show that healthy behaviors and practices are significantly associated
with other health-enhancing behaviors and practices. These were evidenced by the strong
positive correlation between physical activity, quality of sleep, and vegetable consumption.
Moreover, the same association was evident in the negative correlations between physical
activity and the consumption of sugary drinks, sweets and snacks. In a chain of association,
the emerging health behaviors were further associated with other health-enhancing behav-
iors. These positively affective processes underlying health behaviors are explained by the
upward spiral theory of lifestyle change [62]. According to this theory, a positive feeling
perceived from a healthy behavior may trigger long-term adherence to other positive
health behaviors. The resultant positive health behaviors and practices, such as increased
vegetable consumption, decreased intake of sugary drinks, and increased sleeping hours,
that were reported in this study, may be explained as nonconscious behaviors motivated
by engaging in physical activity [62]. This finding is of great implication in promoting
positive behavior change during the pandemic. It offers the likelihood of directly targeting
specific health practices and behaviors that are deemed easily amenable to change, while at
the same time indirectly pursuing changes in difficult behaviors. For instance, promoting
physical activity to target healthy eating, improve sleep, reduce depressive symptoms,
stress, and anxiety, or reduce obesity with the overall reduction in risk to severe COVID-19
outcomes [63].

Finally, the completeness and accuracy of this study’s findings may be limited by
memory recall errors that occur when collecting self-reported data using retrospective
surveys [64]. Another limitation is that it was not able to ask for detailed dietary sup-
plements (ex, probiotics, vitamins, etc.,) through the cross-sectional survey. In further
research, the detailed dietary supplement that the respondents consumed will be beneficial
in interpreting the results.

5. Conclusions

The results of this survey showed both favorable and unfavorable changes in health
behaviors among residents of Kuwait. Favorable health behaviors were marked by in-
creased consumption of fruits and vegetables and decreased consumption of sugary drinks
among males and females. Unfavorable changes to health behavior included increased
eating among females, and increased smoking among males. This study found positive
correlations between positive health behaviors, revealing an opportunity for the utiliza-
tion of this relationship between healthy behaviors and practices in broader interventions
aiming to alleviate the disparate negative impacts of the pandemic on health. The overall
negative impact of the COVID-19 pandemic in Kuwait necessitates the development of
health promotion interventions to offer alternative healthy coping strategies among the
residents of Kuwait. This study provided an opportunity for stakeholders to become better
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prepared to support people in achieving and maintaining optimal health and well-being, if
we were to encounter such events in the future.

Author Contributions: Conceptualization, A.S.; Formal analysis, A.S. and S.C.; Funding acquisition,
A.S. and B.A.-L.; Investigation, A.S.; Methodology, A.S. and S.C.; Project administration, A.S.;
Validation, A.S., K.O.S., F.A.-G., B.A.-L., M.A., S.H. and S.C.; Visualization, A.S. and S.C.; Writing—
original draft, A.S.; Writing—review and editing, A.S., K.O.S., F.A.-G., B.A.-L., M.A., S.H. and S.C.
All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the UNDP Kuwait and The APC was funded by the Kuwait
Institute for Scientific Research (KISR). Findings reported herein are solely the responsibility of
the authors.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Research Ethics Review Committee of the Kuwait
Ministry of Health (Research number 2020/1487 and date of approval 08/06/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors, without undue reservation.

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

References
1. World Health Organization. Novel Coronavirus (2019-nCoV): Situation Report—1; World Health Organization: Geneva, Switzer-

land, 2020.
2. The Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU) COVID-19 Dashboard. Available

online: https://coronavirus.jhu.edu/map.html (accessed on 30 April 2021).
3. The Central Agency for Information Technology. COVID 19 Updates: Sate of Kuwait—Live. Available online: https://corona.e.

gov.kw/En/ (accessed on 30 April 2021).
4. Gallè, F.; Sabella, E.A.; Da Molin, G.; De Giglio, O.; Caggiano, G.; Di Onofrio, V.; Ferracuti, S.; Montagna, M.T.; Liguori, G.; Orsi,

G.B.; et al. Understanding Knowledge and Behaviors Related to CoViD–19 Epidemic in Italian Undergraduate Students: The
EPICO Study. Int. J. Environ. Res. Public Health 2020, 17, 3481. [CrossRef]

5. Williams, L.; Rollins, L.; Young, D.; Fleming, L.; Grealy, M.; Janssen, X.; Kirk, A.; MacDonald, B.; Flowers, P. What have we
learned about positive changes experienced during COVID-19 lockdown? Evidence of the social patterning of change. PLoS ONE
2021, 16, e0244873. [CrossRef]

6. Arora, T.; Grey, I. Health behaviour changes during COVID-19 and the potential consequences: A mini-review. J. Health Psychol.
2020, 25, 1155–1163. [CrossRef] [PubMed]

7. Hermassi, S.; Sellami, M.; Salman, A.; Al-Mohannadi, A.S.; Bouhafs, E.G.; Hayes, L.D.; Schwesig, R. Effects of COVID-19
Lockdown on Physical Activity, Sedentary Behavior, and Satisfaction with Life in Qatar: A Preliminary Study. Int. J. Environ. Res.
Public Health 2021, 18, 3093. [CrossRef] [PubMed]

8. AlMughamis, N.; AlAsfour, S.; Mehmood, S. Poor eating habits and predictors of weight gain during the COVID-19 quarantine
measures in Kuwait: A cross sectional study. F1000Research 2020, 9, 914. [CrossRef]

9. Salman, A.; Tolma, E.; Chun, S.; Sigodo, K.O.; Al-Hunayan, A. Health Promotion Programs to Reduce Noncommunicable
Diseases: A Call for Action in Kuwait. Healthcare 2020, 8, 251. [CrossRef] [PubMed]

10. Chun, S.; Salman, A. Policy Paper for the Health Pillar: Overview of Gaps, Challenges, and Way Forward in Kuwait National Development
Plan 2015-2020; Kuwait Public Policy Center, General Secretariat of the Supreme Council for Planning and Development: Kuwait
City, Kuwait, 2019. [CrossRef]

11. Chun, S.; Salman, A. White Paper for the Health Pillar National Health Policy Framework: Ensuring Healthy Lives and Wellbeing; Kuwait
Public Policy Center, General Secretariat of the Supreme Council for Planning and Development: Kuwait City, Kuwait, 2019.
[CrossRef]

12. Chun, S.; Salman, A. Research Agenda for the Health Pillar; Kuwait Public Policy Center, General Secretariat of the Supreme Council
for Planning and Development: Kuwait City, Kuwait, 2019. [CrossRef]

13. Salman, A.; Fakhraldeen, S.A.; Chun, S.; Jamil, K.; Gasana, J.; Al-Hunayan, A. Enhancing Research and Development in the
Health Sciences as a Strategy to Establish a Knowledge-Based Economy in the State of Kuwait: A Call for Action. Healthcare 2020,
8, 264. [CrossRef]

14. Musaiger, A. Food Consumption Patterns in the Eastern Mediterranean Region Region; Arab Center for Nutrition: Manama,
Bahrain, 2011.

https://coronavirus.jhu.edu/map.html
https://corona.e.gov.kw/En/
https://corona.e.gov.kw/En/
http://doi.org/10.3390/ijerph17103481
http://doi.org/10.1371/journal.pone.0244873
http://doi.org/10.1177/1359105320937053
http://www.ncbi.nlm.nih.gov/pubmed/32551944
http://doi.org/10.3390/ijerph18063093
http://www.ncbi.nlm.nih.gov/pubmed/33802891
http://doi.org/10.12688/f1000research.25303.1
http://doi.org/10.3390/healthcare8030251
http://www.ncbi.nlm.nih.gov/pubmed/32756311
http://doi.org/10.13140/RG.2.2.13448.55042
http://doi.org/10.13140/RG.2.2.30225.76641
http://doi.org/10.13140/RG.2.2.16803.99361
http://doi.org/10.3390/healthcare8030264


Nutrients 2021, 13, 2252 11 of 12

15. Gosadi, I.M.; Alatar, A.A.; Otayf, M.M.; Aljahani, D.M.; Ghabbani, H.M.; Alrajban, W.A.; Alrsheed, A.M.; Al-Nasser, K.A.
Development of a saudi food frequency questionnaire and testing its reliability and validity. Saudi Med. J. 2017, 38, 636–641.
[CrossRef]

16. Muscogiuri, G.; Barrea, L.; Savastano, S.; Colao, A. Nutritional recommendations for CoVID-19 quarantine. Eur. J. Clin. Nutr.
2020, 74, 850–851. [CrossRef]

17. WHO. WHO Guidelines on Physical Activity and Sedentary Behaviour; World Health Organization: Geneva, Switzerland, 2020;
ISBN 9789241550536.

18. The International Physical Activity Questionnaire. Guidelines for Data Processing and Analysis of the International Physical
Activity (IPAQ). Available online: http://www.ipaq.ki.se/ (accessed on 30 April 2021).

19. Shahnazi, H.; Ahmadi-Livani, M.; Pahlavanzadeh, B.; Rajabi, A.; Hamrah, M.S.; Charkazi, A. Assessing preventive health
behaviors from COVID-19: A cross sectional study with health belief model in Golestan Province, Northern of Iran. Infect. Dis.
Poverty 2020, 9, 157. [CrossRef]

20. Bandura, A. Self-efficacy: Toward a unifying theory of behavioral change. Psychol. Rev. 1977, 84, 191–215. [CrossRef]
21. Bandura, A. Self-Efficacy: The Exercise of Control; W.H. Freeman and Company: New York, NY, USA, 1997.
22. Glanz, K.; Rimer, B.K.; Viswanath, K. Health Behavior and Health Education: Theory, Research, and Practice, 4th ed.; Jossey-Bass: San

Francisco, CA, USA, 2008.
23. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P. The Strengthening the Reporting of

Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting observational studies. J. Clin. Epidemiol.
2008, 61, 344–349. [CrossRef]

24. Rodríguez-Pérez, C.; Molina-Montes, E.; Verardo, V.; Artacho, R.; García-Villanova, B.; Guerra-Hernández, E.J.; Ruíz-López, M.D.
Changes in Dietary Behaviours during the COVID-19 Outbreak Confinement in the Spanish COVIDiet Study. Nutrients 2020,
12, 1730. [CrossRef] [PubMed]

25. Bhutani, S.; Cooper, J.A.; Vandellen, M.R. Self-reported changes in energy balance behaviors during COVID-19 related home
confinement: A Cross-Sectional Study. medRxiv 2020. [CrossRef]

26. De Faria Coelho-Ravagnani, C.; Corgosinho, F.C.; Sanches, F.L.F.Z.; Prado, C.M.M.; Laviano, A.; Mota, J.F. Dietary recommenda-
tions during the COVID-19 pandemic. Nutr. Rev. 2021, 79, 382–393. [CrossRef] [PubMed]

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

28. Ammar, A.; Brach, M.; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudi, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; et al.
Effects of COVID-19 Home Confinement on Eating Behaviour and Physical Activity: Results of the ECLB-COVID19 International
Online Survey. Nutrients 2020, 12, 1583. [CrossRef]

29. Allabadi, H.; Dabis, J.; Aghabekian, V.; Khader, A.; Khammash, U. Impact of COVID-19 lockdown on dietary and lifestyle
behaviours among adolescents in Palestine. Dyn. Hum. Heal. 2020, 7, 2170.

30. Bracale, R.; Vaccaro, C.M. Changes in food choice following restrictive measures due to Covid-19. Nutr. Metab. Cardiovasc. Dis.
2020, 30, 1423–1426. [CrossRef] [PubMed]

31. Deschasaux-Tanguy, M.; Druesne-Pecollo, N.; Esseddik, Y.; de Edelenyi, F.S.; Allès, B.; Andreeva, V.A.; Baudry, J.; Charreire,
H.; Deschamps, V.; Egnell, M.; et al. Diet and physical activity during the coronavirus disease 2019 (COVID-19) lockdown
(March–May 2020): Results from the French NutriNet-Santé cohort study. Am. J. Clin. Nutr. 2021, 113, 924–938. [CrossRef]

32. Ruiz-Roso, M.B.; Padilha, P.d.C.; Mantilla-Escalante, D.C.; Ulloa, N.; Brun, P.; Acevedo-Correa, D.; Peres, W.A.F.; Martorell, M.;
Aires, M.T.; Cardoso, L.d.O.; et al. Covid-19 Confinement and Changes of Adolescent’s Dietary Trends in Italy, Spain, Chile,
Colombia and Brazil. Nutrients 2020, 12, 1807. [CrossRef] [PubMed]

33. Scarmozzino, F.; Visioli, F. Covid-19 and the Subsequent Lockdown Modified Dietary Habits of Almost Half the Population in an
Italian Sample. Foods 2020, 9, 675. [CrossRef] [PubMed]

34. Carroll, N.; Sadowski, A.; Laila, A.; Hruska, V.; Nixon, M.; Ma, D.W.L.; Haines, J. 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. [CrossRef]

35. Pietrobelli, A.; Pecoraro, L.; Ferruzzi, A.; Heo, M.; Faith, M.; Zoller, T.; Antoniazzi, F.; Piacentini, G.; Fearnbach, S.N.; Heymsfield,
S.B. Effects of COVID-19 Lockdown on Lifestyle Behaviors in Children with Obesity Living in Verona, Italy: A Longitudinal
Study. Obesity 2020, 28, 1382–1385. [CrossRef] [PubMed]

36. Jayawardena, R.; Misra, A. Balanced diet is a major casualty in COVID-19. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14,
1085–1086. [CrossRef]

37. Alfadhli, E. Macronutrients imbalance and micronutrient deficiencies among healthy Saudi physicians in Al Madina, Saudi
Arabia. Saudi. J. Med. Med. Sci. 2016, 4, 192–196. [CrossRef] [PubMed]

38. Alissa, E.M.; Bahijri, S.M.; Ferns, G.A. Dietary macronutrient intake of Saudi males and its relationship to classical coronary risk
factors. Saudi. Med. J. 2005, 26, 201–207.

39. Thurnham, D.I. Micronutrients and immune function: Some recent developments. J. Clin. Pathol. 1997, 50, 887–891. [CrossRef]
40. Mrityunjaya, M.; Pavithra, V.; Neelam, R.; Janhavi, P.; Halami, P.M.; Ravindra, P.V. Immune-Boosting, Antioxidant and Anti-

inflammatory Food Supplements Targeting Pathogenesis of COVID-19. Front. Immunol. 2020, 11, 570122. [CrossRef]

http://doi.org/10.15537/smj.2017.6.20055
http://doi.org/10.1038/s41430-020-0635-2
http://www.ipaq.ki.se/
http://doi.org/10.1186/s40249-020-00776-2
http://doi.org/10.1037/0033-295X.84.2.191
http://doi.org/10.1016/j.jclinepi.2007.11.008
http://doi.org/10.3390/nu12061730
http://www.ncbi.nlm.nih.gov/pubmed/32531892
http://doi.org/10.1101/2020.06.10.20127753
http://doi.org/10.1093/nutrit/nuaa067
http://www.ncbi.nlm.nih.gov/pubmed/32653930
http://doi.org/10.3390/su12176973
http://doi.org/10.3390/nu12061583
http://doi.org/10.1016/j.numecd.2020.05.027
http://www.ncbi.nlm.nih.gov/pubmed/32600957
http://doi.org/10.1093/ajcn/nqaa336
http://doi.org/10.3390/nu12061807
http://www.ncbi.nlm.nih.gov/pubmed/32560550
http://doi.org/10.3390/foods9050675
http://www.ncbi.nlm.nih.gov/pubmed/32466106
http://doi.org/10.3390/nu12082352
http://doi.org/10.1002/oby.22861
http://www.ncbi.nlm.nih.gov/pubmed/32352652
http://doi.org/10.1016/j.dsx.2020.07.001
http://doi.org/10.4103/1658-631X.188264
http://www.ncbi.nlm.nih.gov/pubmed/30787728
http://doi.org/10.1136/jcp.50.11.887
http://doi.org/10.3389/fimmu.2020.570122


Nutrients 2021, 13, 2252 12 of 12

41. FAO. Maintaining a Healthy Diet during the COVID-19 Pandemic; Food and Agriculture Organization of the United Nations: Rome,
Italy, 2020.

42. Wu, C.; Chen, X.; Cai, Y.; Xia, J.; Zhou, X.; Xu, S.; Huang, H.; Zhang, L.; Zhou, X.; Du, C.; et al. Risk Factors Associated with Acute
Respiratory Distress Syndrome and Death in Patients with Coronavirus Disease 2019 Pneumonia in Wuhan, China. JAMA Intern.
Med. 2020, 180, 934–943. [CrossRef] [PubMed]

43. Husain, W.; Ashkanani, F. Does COVID-19 change dietary habits and lifestyle behaviours in Kuwait: A community-based
cross-sectional study. Environ. Health Prev. Med. 2020, 25, 61. [CrossRef]

44. Angelidi, A.M.; Kokkinos, A.; Katechaki, E.; Ros, E.; Mantzoros, C.S. Mediterranean diet as a nutritional approach for COVID-19.
Metabolism 2021, 114, 154407. [CrossRef] [PubMed]

45. Martinez-Ferran, M.; de la Guía-Galipienso, F.; Sanchis-Gomar, F.; Pareja-Galeano, H. Metabolic Impacts of Confinement during
the COVID-19 Pandemic Due to Modified Diet and Physical Activity Habits. Nutrients 2020, 12, 1549. [CrossRef] [PubMed]

46. Kriaucioniene, V.; Bagdonaviciene, L.; Rodríguez-Pérez, C.; Petkeviciene, J. Associations between Changes in Health Behaviours
and Body Weight during the COVID-19 Quarantine in Lithuania: The Lithuanian COVIDiet Study. Nutrients 2020, 12, 3119.
[CrossRef] [PubMed]

47. Gallo, L.A.; Gallo, T.F.; Young, S.L.; Moritz, K.M.; Akison, L.K. The Impact of Isolation Measures Due to COVID-19 Australian
University Students. Nutrients 2020, 12, 1865. [CrossRef]

48. Douglas, M.; Katikireddi, S.V.; Taulbut, M.; McKee, M.; McCartney, G. Mitigating the wider health effects of covid-19 pandemic
response. BMJ 2020, 369, m1557. [CrossRef]

49. Janssen, M.; Chang, B.P.I.; Hristov, H.; Pravst, I.; Profeta, A.; Millard, J. Changes in Food Consumption During the COVID-19
Pandemic: Analysis of Consumer Survey Data from the First Lockdown Period in Denmark, Germany, and Slovenia. Front. Nutr.
2021, 8, 635859. [CrossRef]

50. WHO Regional Office for Europe. Mental health and COVID-19. Available online: https://www.euro.who.int/en/health-topics/
health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/mental-health-
and-covid-19 (accessed on 30 April 2021).

51. García-Fernández, L.; Romero-Ferreiro, V.; Padilla, S.; López-Roldán, P.D.; Monzó-García, M.; Rodriguez-Jimenez, R. Gender
differences in emotional response to the COVID-19 outbreak in Spain. Brain Behav. 2021, 11, e01934. [CrossRef]

52. Prowse, R.; Sherratt, F.; Abizaid, A.; Gabrys, R.L.; Hellemans, K.G.C.; Patterson, Z.R.; McQuaid, R.J. Coping With the COVID-19
Pandemic: Examining Gender Differences in Stress and Mental Health Among University Students. Front. Psychiatry 2021,
12, 650759. [CrossRef]

53. Hou, F.; Bi, F.; Jiao, R.; Luo, D.; Song, K. Gender differences of depression and anxiety among social media users during the
COVID-19 outbreak in China:a cross-sectional study. BMC Public Health 2020, 20, 1648. [CrossRef]

54. Di Renzo, L.; Gualtieri, P.; Pivari, F.; Soldati, L.; Attinà, A.; Cinelli, G.; Cinelli, G.; Leggeri, C.; Caparello, G.; Barrea, L.; et al.
Eating habits and lifestyle changes during COVID-19 lockdown: An Italian survey. J. Transl. Med. 2020, 18, 229. [CrossRef]

55. Alali, W.Q.; Longenecker, J.C.; Alwotyan, R.; AlKandari, H.; Al-Mulla, F.; Duwairi, Q.A. Prevalence of smoking in the Kuwaiti
adult population in 2014: A cross-sectional study. Environ. Sci. Pollut. Res. 2021, 28, 10053–10067. [CrossRef]

56. Booalayan, H.; Abdualrasool, M.; Al-Shanfari, S.; Boujarwa, A.; Al-Mukaimi, A.; Alkandery, O.; Akhtar, S. Exposure to
environmental tobacco smoke and prevalence of asthma among adolescents in a middle eastern country. BMC Public Health 2020,
20, 1210. [CrossRef]

57. Bommelé, J.; Hopman, P.; Walters, B.H.; Geboers, C.; Croes, E.; Fong, G.T.; Quah, A.C.K.; Willemsen, M. The double-edged
relationship between COVID-19 stress and smoking: Implications for smoking cessation. Tob. Induc. Dis. 2020, 18, 63. [CrossRef]
[PubMed]

58. Yan, A.F.; Sun, X.; Zheng, J.; Mi, B.; Zuo, H.; Ruan, G.; Hussain, A.; Wang, Y.; Shi, Z. Perceived risk, behavior changes and
Health-related outcomes during COVID-19 pandemic: Findings among adults with and without diabetes in China. Diabetes Res.
Clin. Pract. 2020, 167, 108350. [CrossRef] [PubMed]

59. Stanton, R.; To, Q.G.; Khalesi, S.; Williams, S.L.; Alley, S.J.; Thwaite, T.L.; Fenning, A.S.; Vandelanotte, C. Depression, Anxiety and
Stress during COVID-19: Associations with Changes in Physical Activity, Sleep, Tobacco and Alcohol Use in Australian Adults.
Int. J. Environ. Res. Public Health 2020, 17, 4065. [CrossRef] [PubMed]

60. Kalkhoran, S.; Levy, D.E.; Rigotti, N.A. Smoking and Vaping Among a National Sample of U.S. Adults During the COVID-19
Pandemic. medRxiv 2021. [CrossRef]

61. Heydari, G.; Hosseini, M.; Yousefifard, M.; Asady, H.; Baikpour, M.; Barat, A. Smoking and Physical Activity in Healthy Adults:
A Cross-Sectional Study in Tehran. Tanaffos 2015, 14, 238–245.

62. Van Cappellen, P.; Rice, E.L.; Catalino, L.I.; Fredrickson, B.L. Positive Affective Processes Underlie Positive Health Behavior
Change. Psychol Heal. 2018, 33, 77–97. [CrossRef]

63. Sallis, R.; Young, D.R.; Tartof, S.Y.; Sallis, J.F.; Sall, J.; Li, Q.; Smith, G.N.; Cohen, D.A. Physical inactivity is associated with a
higher risk for severe COVID-19 outcomes: A study in 48,440 adult patients. Br. J. Sports Med. 2021, 1–8. [CrossRef]
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