
 

AMERICAN UNIVERSITY OF BEIRUT 

 

 

 

PREDICTORS OF MENTAL WELLBEING DURING THE 
COVID-19 PANDEMIC CONFINEMENT: A COMPARATIVE 
STUDY BETWEEN ADULT ARABS OF THE LEVANT AND 

THE GULF 

 

 

 

by 
JANELLE ELIZABETH ZAKOUR 

 

 

 

A thesis 
submitted in partial fulfilment of the requirements 

 for the degree of Master of Science 
to the Department of Nutrition and Food Sciences  
of the Faculty of Agricultural and Food Sciences  

at the American University of Beirut 

 

 

 

Beirut, Lebanon  
April 2022 

  



 

AMERICAN UNIVERSITY OF BEIRUT 

 

 

PREDICTORS OF MENTAL WELLBEING DURING THE 
COVID-19 PANDEMIC CONFINEMENT: A COMPARATIVE 
STUDY BETWEEN ADULT ARABS OF THE LEVANT AND 

THE GULF 
 
 

By 
 

JANELLE ELIZABETH ZAKOUR 

 

Approved by:         Signature 

                                                                                                     
Dr. Omar Obeid, Professor/Chairperson     Advisor  
Department of Nutrition and Food Sciences  
         Signature 

                                                                                                
Dr. Samer Kharroubi, Associate Professor     Co-Advisor  
Department of Nutrition and Food Sciences  
                              Signature 

                                                                                                       
Dr. Hashem Kilani, Professor     Member of Committee  
Department of Kinesiology, University of Jordan  

Signature 

                                                                                        
Dr. Mo’ath Bataineh, Associate Professor    Member of Committee  
Department of Sport Rehabilitation, The Hashemite University  

Date of thesis defense: April 30, 2022 



 

AMERICAN UNIVERSITY OF BEIRUT 

 

THESIS RELEASE FORM 

 

 

Student Name: _____Zakour            Janelle            Elizabeth_____ 
                                    Last                 First                Middle  

 

I authorize the American University of Beirut, to: (a) reproduce hard or electronic 
copies of my thesis; (b) include such copies in the archives and digital repositories of 
the University; and (c) make freely available such copies to third parties for research or 
educational purposes:  

   As of the date of submission 

  One year from the date of submission of my thesis.  

   Two years from the date of submission of my thesis.  

   Three years from the date of submission of my thesis.  

  

 

 

_________________________________________  May 5, 2022  

Signature       Date  

 

 

 



 1 

ACKNOWLEDGEMENTS 

I would like express my sincerest gratitude to my thesis advisor, Dr. Omar Obeid, who 
was instrumental in accommodating my thesis journey from beginning to end. It has 
been a whirlwind two years with so many ups and downs and he managed to keep me 
on track and steer the course towards completion. Dr. Obeid, I do not know what I 
would have done without you. 

I would also like to thank Dr. Samer Kharroubi for being the co-advisor on this paper 
and for all the assistance and support that he provided not just with the statistics aspect 
of the thesis, but for being a constant cheerleader for me throughout this process.  

I would also like to thank my committee members Dr. Hashem Kilani and Dr. Mo’ath 
Bataineh for establishing the entire foundation for this topic and for their overall 
contribution to my thesis.  

Finally, I would also like to thank my family and close friends for their consistent 
support and encouragement during this process that provided me with the strength to 
bypass all obstacles in my way in order to reach this point. I would especially like to 
acknowledge my dear friends and classmates Nathalie Abdu Baki, Nairie Messerlian, 
Sara Younes Fakhani and Tayib Moussbah without whom I could not have survived this 
Masters program. Our stimulating discussions, cheerful banter and unwavering support 
were paramount throughout my journey at the American University of Beirut. 

  



 2 

ABSTRACT 
OF THE THESIS OF 

 

Janelle Elizabeth Zakour  for  Master of Science 
       Major: Human Nutrition 

 
Title: Predictors of Mental Wellbeing during the  COVID-19 Pandemic Confinement: A 
Comparative Study between Adult Arabs of the Levant and the Gulf 

 
 
The Levant and the Gulf are both members of the Middle East and North Africa 
(MENA) territory, however even though these regions are in close proximity and share 
similar cultures and values, they could not be more different from each other. The Gulf 
states boasts of stable political and economic landscapes whereas the Levant is fraught 
with civic unrest and uncertainty. This study compares the influence of home 
confinement during the COVID-19 pandemic lockdowns on mental health, 
sociodemographic and lifestyle factors between the Levant and Gulf regions and 
identifies if these factors influence mental wellbeing in their respective countries.  

 
A snowball non-discriminate sampling procedure was conducted to collect data from 
2754 people attending or working at higher institutions in the MENA region and an 
online multi-categorical questionnaire was administered to collect demographic 
information along with the following tools: Food Frequency Questionnaire (FFQ), 
International Physical Activity Questionnaire (IPAQ), WHO-5 wellbeing score, and 
Pittsburgh Sleep Quality Index (PSQI).  
   
Mental wellbeing scores were higher in those who engaged in medium and high 
physical activity (PA) (p<0.001) and in those with sound sleep (p<0.001) and there 
were associations found between both PA and sleep scores with region (p<0.001). High 
PA and quality sleep are protective against mental illness in both Levant and Gulf 
regions (p<0.001). Diet played a role in guarding mental health in the Levant (p=0.027) 
but not the Gulf (p=0.887). 
 
The factors PA, quality of sleep, age, residential area, chronic disease and overall health 
status are major determinants of mental wellbeing in Levantine and Gulf Arab adults 
during COVID-19 confinement. Sleep and PA were shown to be significant influencers 
of mental wellbeing in both the Levant and the Gulf, however diet quality was not a 
significant variable in the Gulf. There were significant differences found between 
dietary intakes and sleeping habits between the Levant and the Gulf but no differences 
were found between PA patterns and region. 
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CHAPTER I 

INTRODUCTION 

The Middle East and North Africa (MENA) region is one that is divided beyond 

borders. There are cultural, economic, and historical factors that distinctively separate 

this region into three parts, namely the Levant, the Gulf, and North Africa. The Levant 

is east of the Mediterranean Sea and includes Lebanon, Syria, Jordan and Palestine. The 

Gulf, specifically the Gulf Cooperation Council (GCC), is comprised of Bahrain, Qatar, 

Kuwait, Oman, the Kingdom of Saudi Arabia (KSA) and the United Arab Emirates 

(UAE). It is important to note here that the World Bank has classified the oil-rich Gulf 

countries, namely UAE, Saudi Arabia and Oman as high income countries and the 

Levantine countries of Syria, Lebanon and the West Bank and Gaza (Palestine) as low 

income. Jordan is listed as high-middle income; however it experiences spill-over from 

fellow Levantine countries [1]. 

Economically, the Gulf has proved to be the most unwavering power in the 

MENA with its consistent political stability coupled with vast hydrocarbon reserves and 

the creation of millions of jobs for foreign workers over the years predominantly from 

neighbouring Arab countries. However, even the most solid economies across the world 

including the Gulf have suffered under the effects of SARS CoV-2 (severe acute 

respiratory syndrome coronavirus 2) also known as COVID-19. A 2020 World Bank 

report identified that apart from human statistics, the virus targeted MENA regional 

economies via four channels: public health deterioration, falls in domestic supply and 

demand, a global decline for regional goods and services and dropping oil prices [2]. 

The report further highlighted that the MENA region scored as the second-lowest 
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overall among all regions in the Global Health Security Index while ranking last in both 

‘epidemiological workforce’ and ‘emergency preparedness and response planning’ [2]. 

The pandemic has already inflicted devastating effects in global economic activity with 

the virus replicating into numerous strains since its onset and prolonging restrictions on 

public gatherings and business activities. Lack of data and transparency in this region 

weakens MENA credibility and obstructs constructive policy-making and without 

effective policies in place to bounce back from the economic blow, the entirety of the 

MENA region can suffer from political instability and potentially generate terror groups 

[3]. This occurrence is prevalent in the Levant region where these countries tend to be 

conflict-burdened and involve political divides which puts them at a serious 

disadvantage in responding to crises [3]. The most recent example of this is when the 

world bore witness to the poor governance in Lebanon which lay waste to the civilian 

population and prompted the October 2019 ‘thawra’ or revolution, a two-week period 

of violence and largescale public protests. With the absence of a fully functional 

government and few health policies in place coupled with a severely mismanaged 

economy, there was little that could have been done to combat the pandemic’s inception 

just five months after the thawra [3,4]. The virus further exacerbated pre-existing 

vulnerabilities in a country already reeling from electricity, medical and fuel shortages 

and infrastructure either previously lacking or destroyed in the 2020 Beirut explosion. 

Other countries such as Jordan, Palestine, Egypt, and Tunisia are also experiencing 

encumbered capabilities and the difficulties worsened by the pandemic may lead to a 

vicious cycle of economic tragedy [2]. 

Like the rest of the world, the MENA region adopted strict measures to combat 

the spread of the virus and protect human lives [5] including individual actions (such as 
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hand washing, use of sanitizers and face masks), identification of disease clusters 

(contact tracing), regulatory actions (such as lockdowns and curfews), border closures, 

travel restrictions and enforced quarantine. The goal of these measures was to delay and 

flatten the epidemic curve, prevent health care systems from becoming overwhelmed, 

and protect high-risk individuals until safe and effective treatments became available. 

While measures such as these have historically contained the spread of infectious 

diseases and maintained some societal structure in the absence of pharmaceutical 

interventions, these preventive though restrictive measures have led MENA economies 

to feel the effects of harsh shocks with supply and demand for goods and services as 

these countries are among those paying the price for underinvesting in public health 

over the decades. It was forecasted by the World Bank and International Monetary Fund 

(IMF) that MENA economies would experience a sharp economic fallout in 2020 by a 

contraction in Gross Domestic Product (GDP) by 4.2% and 4.7% respectively. [6,7] 

However there is substantial uncertainty surrounding this projection and the overall 

economic outlook in the region is dependent on the assumption that the pandemic will 

soon end and that geopolitical tensions do not continue to escalate. 

In parts of the MENA, there are challenges faced by pandemic measures that can 

potentially exacerbate poverty in crisis-stricken countries, widen the inequality gap and 

limit access to basic human rights, including healthcare. The uncertainty about the real 

economic impact of the pandemic, however, has complicated the policy response. Many 

of these economies have limited fiscal and external debt capacities, with Lebanon by far 

exceeding other countries in the MENA region [8,9]. 

These economies had already been fighting high poverty rates, political 

instability and civic unrest, along with poor healthcare infrastructure, hence the historic 
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economic downturn provoked by the COVID-19 pandemic will worsen existing 

economic and humanitarian challenges. Food security has become a substantial problem 

with a 2019 World Bank consensus showing that 55 million people in the MENA region 

are acutely food insecure, not including already food insecure populations in Syria, the 

West Bank and Gaza [1]. Food prices have significantly increased most notably in 

Lebanon, Syria and Yemen due to supply and demand issues. In Lebanon, 73% of 

Syrian refugees have already reduced their food consumption and are a particularly 

vulnerable group [1]. Jaspal et al (2020) analysed that Lebanese individuals in particular 

are at increased risk of poor health given the psychological stressors faced during the 

past few years, and that suicide rates have notably increased [10].  

During lockdowns and periods of quarantine, worldwide changes in health as 

well as socioeconomic status have been reported [11]. These drastic stay-at-home 

measures have indisputably affected the social and mental health of individuals [12]. 

The World Health Organization (WHO) definition of health does not simply mean the 

absence of disease; it encompasses physical, mental, social and spiritual integration 

[13]. Limiting or removing one or more of these elements of health can promote 

unhealthy lifestyles. A 2011 WHO report states that poor mental health is related to 

poverty, periods of deprivation, inequality and other socioeconomic determinants of 

health. Therefore, populations of countries that experience economic crises are at high 

risk of suffering from variations in mental health issues [14] as it is an established fact 

that persons with low socioeconomic status have poorer mental health compared to 

persons with high socioeconomic status [15]. 

These lockdown mandates are a life-altering ordeal and require massive social 

restructuring. Typically, after conventional life-changing experiences such as with 
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natural disasters or intentional acts of mass destruction, many people show themselves 

to be resilient and do not succumb to psychopathologies such as post-traumatic stress 

disorder (PTSD) arising from such trauma [16]. While a pandemic may not meet the 

criteria necessary for a PTSD diagnosis, other disorders such as clinical depression and 

anxiety may result [17]. 

Other negative consequences related to quarantine restraints in the adult 

population include increases in stress, limited to no physical activity (PA), emotional 

eating and other diet changes [18]. These consequences were accompanied with higher 

food intake, sleeping disorders, and weight changes [19]. A Tunisian study found that 

women were a particularly vulnerable group when it came to exhibiting symptoms of 

mental distress during the COVID-19 pandemic [20]. Previous studies have shown that 

on a global scale, women tend to be more susceptible to depression than men for a 

several reasons [21, 22]. Women are more likely to experience sexual and physical 

abuse, a greater dependence and higher emotional reliance on social support and an 

increased willingness to report symptoms [22]. Lack of awareness, limited education 

and culture can also exacerbate episodes of depression [23].  According to a 2020 

review on depression in GCC countries, it was revealed that the available published  

scientific literature is currently scant and lacking in depth [24]. Conversely, in the 

Levant, specifically in Lebanon, there is a current epidemic of poor mental health due to 

the impact of cumulative adversities [25]. Generally, countries in the MENA region do 

not have a depression rate exceeding the global ratio of 4:1 and although the reported 

rates of depression are significantly higher for women than for men, they usually do not 

deviate greatly from international averages [26].  
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Physical activity (PA) is a lifestyle variable that was shown to be significant in 

the initial study by Kilani et al [27] and is defined as any movement carried out by 

human skeletal muscle, whereas exercise is a deliberate, structured and controlled 

movement; therefore, exercise counts as PA but they are not one and the same. Aerobic 

exercises in particular, including swimming, walking and gardening, have been shown 

to reduce anxiety and depression [28]. PA boosts mental health by reducing depressive 

symptoms, anxiety and low mood, while improving self-esteem and cognitive function 

thus helping to alleviate symptoms that could cause social withdrawal [29,30]. Other 

proposed hypotheses to explain the beneficial effects of PA on mental health include 

distraction, self-efficacy, and social interaction [31,32]. A Brazilian cross-sectional 

study (n = 2140) that compared levels of PA prior and during the pandemic found that 

PA levels were significantly lower during periods of confinement and that this was 

significantly associated with a risk of depression and anxiety [33]. There are potentially 

many factors that could affect the ability to be physically active during periods of 

confinements including having a knowledge deficit of PA, the lack of accountability, 

type of housing and environmental temperatures. In fact, environmental temperatures 

can affect PA especially in areas where intense heat can be a problem. Persons who are 

indoors for hot periods such as those in Gulf states may find it difficult to acquire the 

motivation to participate in PA as these environments may not be conducive for it. 

This leads to the notion that the type of housing may also be a factor in 

influencing mental wellbeing. Housing in the Levant varies from apartment style 

buildings in urban areas to more relaxed villa-style housing in neighbouring towns and 

villages. For example, one will see swathes of tall apartment buildings in Beirut, 

Lebanon whereas in neighbouring Jounieh, traditional housing is more widespread. As a 
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large chunk of the Levantine population is concentrated in the capitals where there are 

more apartment complexes, this factor makes home confinement much more 

challenging. The Gulf on the other hand, is home to large houses, villas and mansions, 

built to provide refuge to the hot climate. The location of residence whether it is urban 

or rural has been shown to have an impact on PA during the pandemic. Studies have 

shown that the decline in PA during the pandemic was smaller among children living in 

rural areas, in houses with more space and those with more family members around 

[34]. We can infer from this that there will be a significant difference in the frequency 

and intensity of PA between urban and rural dwellers. Additionally, the Levantine 

climate is also substantially different from the Gulf. The Levant experiences a mild 

Mediterranean climate with seasonal changes whereas the Gulf experiences hot weather 

and desert climates year-round. The problem with urbanization in hotter countries is 

that it is associated with a ‘heat island’ effect where built-up areas are hotter than the 

surrounding rural areas and is especially common in large cities. Urbanization and the 

accompanying heat island effect can cause the ambient temperature to increase as much 

as 10οC than rural areas [35-37]. This can make indoor attempts at PA quite difficult. 

There are other lifestyle factors that are affected by these lockdown mandates 

and in turn, could potentially affect mental wellbeing. In particular, we will explore 

dietary habits and sleep etiquette as these everyday behaviors have undoubtedly been 

influenced by stay-at-home orders. According to Kilani et al [27], it was found that 

dietary habits and quality of sleep were identified to have a significant impact on mental 

wellbeing. A recent Saudi Arabian cross-sectional study (n=2255) which assessed how 

COVID-19 lockdowns affected physical activity and dietary intake habits reinforced 

these findings where a change in dietary patterns including an increase in snacking 
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frequency, choosing high carbohydrate ‘comfort foods’ and low levels of PA led to 

weight gain during quarantine periods [38]. Higher food intakes during global 

lockdowns were also reported in Italy, Poland and the United Kingdom [39-41]. As 

Saudi Arabia is a member of the MENA region and of whom shares similar cultural, 

dietary and habitual behaviors with neighboring countries, this study lends insight into 

the potential for public health reforms to prevent the onset of non-communicable 

diseases. The interruption of a routine caused by lockdowns and quarantines can result 

in boredom and this in turn, has been associated with a greater energy intake [42]. In 

addition to this, the stress from being reminded of the pandemic can lead to comfort- 

and binge-eating especially foods rich in simple carbohydrates which have a positive 

effect on mood as they influence the production of serotonin [43]. While this seems like 

an encouraging strategy to boost the mental wellbeing, these simple carbohydrates are 

usually high on the glycemic index (GI) scale and are associated with increasing the risk 

of obesity and other non-communicable diseases [44]. Consumption of high GI food has 

been previously associated with mood alterations including symptoms of depression 

[45]. The evidence is clear that underlying co-morbidities including obesity and having 

a chronic disease increases the risk for severe complications if infected with the 

COVID-19 virus [46]. 

Sleep is a crucial factor for physical and psychosocial well-being in both 

children and adults [46]. The home-confinement measures implemented during the 

pandemic resulted in major changes to daily routines, increased exposure to blue light 

due to over-reliance of mobile phones, televisions and computers [47] to alleviate 

boredom and attend to work or school. Other factors shown to negatively impact sleep 

quality include a decrease in sunlight exposure especially in those who live in apartment 
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buildings, a subsequent risk of potential Vitamin D deficiency, higher anxiety levels, 

changes in diet and reduced PA [48,49]. In the Middle East, it has been discovered that 

a large majority of UAE residents lack proper sleep and this can be attributed to 

excessive smart phone use [50]. A 2020 study conducted by Voitsidis et al showed that 

37.6% of Greek adults suffered from insomnia during the COVID-19 pandemic [52] 

which is significantly greater than the 10% pre-pandemic worldwide insomnia 

prevalence [53]. Insomnia is a disorder that is associated with poor mental health, 

increased risk of chronic illness, cognitive decline and physical limitations [54]. An 

Italian study showed that sleep timing during home confinement was significantly 

changed and sleep quality was reported lower with increased sleep difficulties in 

persons with depression and anxiety [55]. In high-conflict countries such as Palestine, 

sleep quality is expected to be adversely affected due to the devastating political and 

military conflicts as well as future insecurities and threats of poverty [56-58]. We can 

expect similar sleep statistics from Syria and more recently, Lebanon. Jordan is 

considered relatively stable for a Levantine country and may be exempt from this. 

Whereas Gulf states may experience insomnia from overuse of blue screens, certain 

parts of the Levant may experience this from general trauma. 

It is no secret that better mental health is associated with higher levels of 

productivity and overall quality of life [58] which is why it is so important to identify 

the factors that could potentially affect mental health. It can therefore be hypothesized 

that economic stability is a factor in assessing mental wellbeing in the MENA region. 

Even though both regions are undergoing hardships inflicted by the pandemic, the Gulf 

region still has a level of political and financial consistency that the war-ravaged Levant 
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has not been afforded. Therefore, we can expect there to be significant differences in 

mental wellbeing scores between the Levant and the Gulf. 

 

A. Thesis Objectives 

           The aim of this study is to build on the initial study by Kilani et al [27], to 

compare the self-reported effects of the mandated lockdowns between Levantine and 

Gulf states and to identify if these geographic locations contributed in any way in 

affecting mental wellbeing and other lifestyle factors in adult participants. The results 

derived from this study will aid in providing insight about lifestyle behaviors that can 

improve mental wellbeing among adults in the MENA region.  
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CHAPTER II 

MATERIALS AND METHODS 

A. Study Design  

The study design was a cross-sectional and comparable in design which 

employed the use of a snowball non-discriminatory sampling technique during the study 

period of 17th to 24th April 2020. An online Arabic questionnaire was sent to 

universities in the MENA region specifically Lebanon, Syria, Palestine and Jordan for 

the Levant, and Bahrain, Iraq, Kuwait, KSA, Qatar, UAE, and Oman for the Gulf.  

 

B. Procedure and Participants  

Recruitment was electronically conducted among consenting Arab adults 

between the ages of 18 to 65 years who complied with governmental guidelines of 

home confinement and isolation. The 10-minute questionnaire was created using a 

Google form to collect information about demographic, dietary, sleep, physical activity 

and mental wellbeing variables and the link to this questionnaire was circulated via 

email, WhatsApp and social media (Facebook, Twitter, LinkedIn). Participants were 

informed of study objectives and only those who submitted an informed consent form 

were able to complete the questionnaire and submit this online. The questionnaire did 

not ask for personal information (name, email, date of birth) that could be used for 

identification purposes, thus enabling their submission to remain anonymous. All 

consented participants who voluntarily filed the online questionnaire were not offered 

compensation. Ethical approval conforming to the Declaration of Helsinki was obtained 

from the Human Research Ethics Committee of the University of Jordan and the 
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Hashemite University. The online questionnaire was tested on 63 pilot participants who 

completed the survey on two occasions separated by a period ranging from one to two 

weeks to test for internal and external reliability and question clarity and the data from 

this pilot group was not included in final analyses. The questionnaire had an adequate 

internal reliability (Cronbach a>0.70) and an external reliability (Intraclass Correlation 

Coefficient >0.70) for total and all the individual scales. 

 

C. Measures and Scales  

Sociodemographic data (including age, gender, marital status, height, weight, 

country, area of residence, education level, smoking status, health status, and presence 

of chronic diseases) were collected through a self-completed DCI (Demographic and 

Cultural Information).  

 To evaluate mental wellbeing, the World Health Organization Five Well-being 

Index (WHO-5) was implemented which was a questionnaire comprising of five 

questions [60]. The WHO-5 scoring scale ranges from 0 to 25 with a score of >13 

indicating good mental wellbeing and a score of <13 signalling poor mental health 

status [60]. 

 The Pittsburgh Sleep Quality Index (PSQI) was used to assess quality of sleep 

[61]. This questionnaire consisted of 19 questions of which seven components were 

generated with each component being scored on a scale of zero to three. These sub-

scores were tallied thus creating a global score ranging from zero to maximum 21. 

Lower scores indicated a better quality of sleep with participants obtaining a global 

score of <5 being considered to have ‘good’ sleep quality. On the other hand, the higher 

the global score, the worse the quality of sleep with a score of 21 suggesting severely 
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poor sleep [62]. 

 The short form of the International Physical Activity Questionnaire (IPAQ-SF) 

was implemented to gauge health-related physical activity levels. The IPAQ-SF 

contained seven items which allowed for the collection of comparable estimates of PA 

on four intensity levels: 1) vigorous PA (such as aerobics), 2) moderate PA (such as 

cycling), 3) walking and 4) sitting. These were classified based on metabolic equivalent 

(MET) minutes per week and following this, PA was then further grouped into low, 

moderate and high [63]. 

 And finally, an 11-question qualitative food frequency questionnaire (FFQ) was 

employed to assess dietary quality. A scoring scale of zero to four was used to rate 

dietary behaviour which included the following categories of consumption: fruits, 

vegetables, dairy, nuts, herbs, sugar-sweetened beverages, fried and preserved foods, 

energy drinks and sweets. It also included the category of breakfast. A maximum score 

of 44 was derived from totalling the individual items and this was used to categorise 

scores into a low group and a high group. 

 

D. Data analysis  

All analyses were conducted using SPSS Statistics version 21 (IBM, Chicago, 

IL, USA). Data from continuous variables are presented as means (standard deviation) 

and data from categorical variables are presented as percentages. Significant differences 

were identified using independent sample t-tests for continuous variables and chi-

squared tests for the categorical variables. Logistic regressions were also performed to 

assess the association of mental wellbeing (dependent variable) with both 

sociodemographic and lifestyle variables, followed by a multiple logistic regression on 
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the significant variables only. Results from the logistic regression analyses were 

expressed as odds ratios (OR) or adjusted odds ratio (AOR) with 95% CI. A p-value 

<0.05 was considered statistically significant in all analyses. 
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CHAPTER III 

RESULTS 

A. Descriptive results  

              As this is a comparative study in nature, the objective was to compare the 

Levant with the Gulf and identify if there were any variable differences between the 

regions. As per Table 1, which investigated sociodemographic characteristics based on 

geographical location, we are able to identify differences between Levantine and Gulf 

countries. As tabulated, there was a total of 2754 participants with 54.4% originating 

from the Levant, the remainder were from the Gulf, and the overall ratio of males to 

females between the regions were very similar. There were significant differences (χ2 = 

87.701, p <0.0001) between body mass index (BMI kg/m2) between the Levant and 

Gulf with the higher percentage of overweight and obesity (70.0% and 85.7% 

respectively) hailing from Gulf states. With regards to age groups (χ2 = 243.172, p 

<0.0001), the average age of participants from the Levant was 30.41±11.98, whereas in 

the Gulf, the mean age was higher at 35.67±10.88. Overall, the majority of younger 

contributors came from the Levant and older participants emanated from the Gulf. 

There was a significant difference between the Levant and Gulf with respect to 

education levels (χ2 = 99.603, p <0.0001) with most participants overall holding at least 

a Bachelor’s degree. However, we can observe that there were more Levantine 

participants with basic education levels (63.0%, 62.0%) as versus 60.6% of graduate-

educated stemming from the Gulf. 85.2% persons in this study lived in densely 

populated urban areas (χ2 = 101.551, p <0.0001) and the majority of the remaining rural 

dwellers came from Levantine countries (77.4%). There were significantly noticeable 
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differences in smoking levels (χ2 = 53.286, p <0.0001) with most participants opting for 

non-smoking lifestyles (72.1%). It should be noted that most smokers (65.6%) were of 

Levantine origin.  

 

Table 1. Significance of sociodemographic characteristics of study sample based on 
geographic location  

                       Region  
 Total  Levant  Gulf Significance 
 n(%) n(%) n(% )  
Participants  2754(100.0) 1499(54.4) 1255(45.6)  
Gender    χ2 = 0.945, p = 

0.175 
   Male 1305(47.4) 723(48.2) 582(46.4)  
   Female 1449(52.6) 776(51.8) 673(53.6)  
Body Mass Index (BMI 
kg/m2) 

    

  24.20±4.26 26.84±5.51 p <0.001 
χ2 = 87.701, p 
<0.0001 

   Underweight 119(4.3) 25(37.3) 42(62.7)  
   Normal 1180(42.8) 244(48.3) 261(51.7)  
   Overweight 937(34.0) 134(30.0) 313(70.0)  
   Obese 518(18.9) 33(14.3) 197(85.7)  
Age group(years)     
  30.41±11.98 35.67±10.88 p <0.001 

χ2 = 243.172, p 
<0.0001 

   18-22 (25 percentile) 723(26.3) 553(76.5) 170(23.5)  
   23-31 (26-50 
percentile) 

741(26.9) 422(60.0) 319(40.0)  

   32-41 (51-75 
percentile) 

632(22.9) 252(39.9) 380(60.1)  

   >41 (>75) 658(23.9) 272(41.3) 386(58.7)  
Education level    χ2 = 99.603, p 

<0.0001 
   School 81(2.9) 51(63.0) 30(37.0)  
   High school 376(13.7) 233(62.0) 143(38.0)  
   Community college 225(8.2) 89(39.6) 136(60.4)  
   Bachelor 1518(55.1) 908(59.8) 610(40.2)  
   Graduate degree 554(20.1) 218(39.4) 336(60.6)  
Housing     χ2 = 101.551, p 

<0.0001 
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   Urban  2347(85.2) 1184(50.4) 1163(49.6)  
   Rural  407(14.8) 315(77.4) 92(22.6)  
Smoking    χ2 = 53.286, p 

<0.0001 
   No 1987(72.1) 996(50.1) 991(49.9)  
   Yes 767(27.9) 503(65.6) 264(34.4)  
Chronic disease     χ2 = 2.695, p = 

0.109 
   No 2180(79.2) 1204(55.2) 976(44.8)  
   Yes 574(20.8) 295(51.4) 279(48.6)  
Health status     χ2 = 6.967, p = 

0.031 
   Poor/Fair 206(7.5) 118(57.3) 88(42.7)  
   Good 656(23.8) 383(58.3) 273(41.7)  
   V.Good/Excellent  1892(68.7) 998(52.7) 894(47.3)  
Marital status     χ2 = 201.335, p 

<0.0001 
  Single  1274(46.3) 875(68.7) 399(31.3)  

   Married  1378(50.0) 585(42.5) 793(57.5)  
  Divorced 92(3.3) 39(42.4) 53(57.6)  
  Widow 10(0.4)  10(0.7)  

SDa: Standard Deviation. Continuous variables are presented as means with their SD, 
whereas categorical variables are reported as frequencies and proportions (i.e. n%) 
 
 
 

Rates of chronic disease were not significantly different between the Levant and 

the Gulf and even though most self-reported health statuses were ‘very good to 

excellent’, tests resulted in a p value of 0.031 (χ2 = 6.967) meaning that there were 

noticeable differences between the regions. As for marital status, exactly 50.0% of 

contributing subjects overall were married. The most single persons were Levantine 

(68.7%) and the most divorced (57.6%) and all widowed (0.4%) participants were from 

the Gulf.  

Table 2 explored the association of the sociodemographic characteristics from 

out 2754 participants with mental wellbeing status, differentiated by poor (score of less 

than 13) and good (score of more than 13) ratings. Out of the total figure, 40.8% of 

participants had poor mental health scores and the remaining 59.2% had higher ‘good’ 

scores. Overall, BMI, education level and marital status played no role in influencing 



 24 

mental health.  

 

Table 2. Association of sociodemographic characteristics of study sample with 
mental wellbeing status  
 

  Mental Wellbeing 
Status 

Significance 

 Total Poor 
(>13) 

Good 
(>13) 

 

  n(%) n(%)  
Participants 2754(100.0) 1123(40.8) 1631(59.2)  
Gender    χ2 = 13.977, p 

<0.0001 
    Female 1449(52.6) 639(57.0) 810(49.7)  
    Male 1305(47.4) 484(43.0) 821(50.3)  
Body Mass Index 
(BMI) 

    

  25.8±5.0 25.9±4.8 p = 0.737 
χ2 = 3.376, p = 
0.337 

   Underweight 119(4.3) 55(4.9) 64(3.9)  
   Normal 1180(42.8) 483(43.0) 697(42.7)  
   Overweight 937(34.0) 365(32.5) 572(35.1)  
   Obese 518(18.9) 220(19.6) 298(18.3)  
Age     
  32.5±12.1 33.0±11.6 p = 0.291 

χ2 = 17.623, p = 
0.001 

   18-22 (25 
percentile) 

723(26.3) 331(29.5) 392(24.0)  

   23-31 (26-50 
percentile) 

741(26.9) 292(26.0) 449(27.5)  

   32-41 (51-75 
percentile) 

632(22.9) 221(19.7) 411(25.2)  

   >41 (>75) 658(23.9) 279(24.8) 379(23.3)  
Education    χ2 = 7.212, p = 

0.125 
   School 81(2.9) 31(2.7) 50(3.1)  
   High School 376(13.7) 146(13.0) 230(14.1)  
   Community 
College 

225(8.2) 95(8.5) 130(8.0)  

   Bachelor 1518(55.1) 648(57.7) 870(53.3)  
   Graduate Degree 554(20.1) 203(18.1) 351(21.5)  
Housing    χ2 = 8.047, p = 

0.004 
   Urban 2347(85.2) 983(87.5) 1364(83.6)  
   Rural 407(14.8) 140(12.5) 267(16.4)  
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Smoking    χ2 = 5.152, p = 
0.025 

   No 1987(72.1) 784(69.8) 1203(73.8)  
   Yes 767(27.9) 339(30.2) 428(26.2)  
Chronic Disease    χ2 = 12.436, p 

<0.0001 
   No 2180(79.2) 852(75.9) 1328(81.4)  
   Yes 574(20.8) 271(24.1) 303(18.6)  
Health Status    χ2 = 110.893, p 

<0.0001 
   Poor/Fair 206(7.5) 133(11.9) 73(4.5)  
   Good 656(23.8) 338(30.1) 318(19.5)  
   Very 
Good/Excellent 

1892(68.7) 652(58.0) 1240(76.0)  

Marital Status    χ2 = 2.346, p = 
0.504 

   Single 1274(46.3) 526(46.8) 748(45.9)  
   Married 1378(50.0) 555(49.4) 823(50.4)  
   Divorced 92(3.3) 40(3.5) 52(3.2)  
   Widowed 10(0.4) 2(0.3) 8(0.5)  
Region    χ2 = 13.823, p 

<0.0001 
     Levant 1499(54.4) 659(44.0) 840(56.0)  
     Gulf 1255(45.6) 464(37.0) 791(63.0)  

Continuous variables are presented as means with their SD, whereas categorical 
variables are reported as frequencies and proportions (i.e. n%) 
 
 
 
B. Assessing predictors of mental wellbeing with region and general lifestyle scores 

              

Table 3 presents the association between lifestyle factors and mental wellbeing 

scores with region. Based on the chi square test that was conducted, one can see that 

there is no association between sleep and whether a subject resides in the Levant or the 

Gulf (p = 0.281) as the reported scores are similar for both. On the other hand, there 

were significant associations between PA (p < 0.0001) and dietary scores (p < 0.0001) 

on region. The Levant boasted a higher percentage of high scores (18.9%) as well as the 

lowest percentage of low PA scores (47.1%). Conversely, the Gulf had the highest 

percentage of low PA scores (54.6%) as well as the lowest percentage of high PA scores 
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(13.1%). The moderate PA scores were similar for both. For dietary scores, the Gulf had 

the highest percentage of low dietary scores (55.3%) while the Levant claimed the 

highest percentage of high diet scores (51.1%). Overall, there was a definite association 

between mental wellbeing and region (p < 0.0001) where one can see obvious 

differences between the regions as the Gulf claimed the majority of good mental 

wellbeing scores (63.0%). 

 

Table 3. Association of lifestyle factors with regional status of study sample  

Region Category Significance 
 Mental Wellbeing Scores χ2 = 13.823, p <0.0001 
 Poor <13 Good >13  
Levant 659 (44.0) 840 (56.0)  
Gulf 464 (37.0) 791(63.0)  
 Sleep Scores χ2 = 0.382, p = 0.281  
 Poor Good  
Levant 900 (60.0) 599 (40.0)  
Gulf 768 (61.2) 487 (38.8)  
 Dietary Scores χ2 = 11.205, p <0.0001 
 Low High  
Levant 733 (48.9) 766 (51.1)  
Gulf 694 (55.3) 561 (44.7)  
 Physical Activity Scores χ2 = 22.246, p <0.0001 
 Low Moderate High  
Levant 706 (47.1) 509 (34.0) 284 (18.9)  
Gulf 685 (54.6) 405 (32.3) 165 (13.1)  

Categorical variables are reported as frequencies and proportions (i.e. n%) 

 

Figures 1, 2 and 3 however, confirmed the findings of the study conducted by 

Kilani et al (2020) [37] where healthy lifestyle behaviours were major predictors of 

mental wellbeing and all three were significant when tested independently using chi-

square tests. There were significant associations (p<0.0001) between mental health 

scores with all lifestyle factors of diet, physical activity and sleep.  

 



 27 

Figure 1. Evaluation of the WHO-5 for Mental Wellbeing Criteria and Sleep 
Quality 
 

 
 

 

Figure 2. Evaluation of the WHO-5 for Mental Wellbeing Criteria and Physical 
Activity 

 

 

 

0
200
400
600
800

1000
1200
1400
1600
1800

Total Poor (>13) Good (>13)

Sleeping Quality and Mental Wellbeing

    Poor    Good

0

200

400

600

800

1000

1200

1400

1600

Total Poor (>13) Good (>13)

Physical Activity and Mental Wellbeing

   Low PA    Moderate PA    High PA



 28 

Figure 3. Evaluation of the WHO-5 for Mental Wellbeing Criteria and Diet 
Quality 

 
Fig 1 Mental health rating of participants with poor or good sleep quality score. 2. 
Mental health rating of participants with varying levels of physical activity (low, 
moderate and high). 3. Mental health rating of participants with low or high diet quality 
score (DQS). 

 

A binary logistic regression was then carried out to assess the effect of 

sociodemographic and lifestyle variables on the likelihood of it influencing mental 

health.  Each variable was first tested individually for its effect on mental health scores 

and then a multiple logistic regression was applied to those that were individually 

significant (p<0.05). Results from the logistic regression analyses were expressed in 

Table 4 as odds ratios (OR) or adjusted odds ratio (AOR). As we can see from the first 

regression, education and marital status had no effect on mental wellbeing. The 

variables gender, age, housing, smoking, chronic disease, health status, region, sleep 

quality, physical activity levels and dietary quality however, showed significance. 

Regarding gender, being a female increases the odds of having poor mental health than 

being male by 87% (OR: 1.3). A normal BMI decreases the risk of having poor mental 
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wellbeing by 37.7% (OR: 0.891) and being overweight increases the risk by 85.62% 

(OR: 1.438). Similarly, obesity increases the risk by 85.69% (OR:1.431). When it 

comes to age, as age increases, the odds of having poor mental health also increases as 

evidenced by the increase in OR from 0.9 in the 18-22 age bracket to 1.4 for the 32-41 

group. Having no chronic disease increases the odds of having sound mental health by 

39.4% (OR: 1.4) and those with reported poor or merely good health status had 

respectively 71.1% and 50.5% (OR: 0.3, 0.5) lower odds of experiencing good mental 

health compared to those with very good or excellent health. Those living in rural areas 

had 37.4% increased odds of good mental wellbeing compared with the reference of 

urban housing and based on the first regression, living in the Levantine region decreases 

the odds of having good mental health compared to living in the Gulf states. When it 

comes to the lifestyle factors, sleep quality, physical activity and diet all play a role in 

determining mental health, as supported by the chi-square analysis in Table 2.  

On the other hand, when all of these significant variables were applied to the 

multiple regression which adjusted for the presence of confounders, only age, housing, 

chronic disease, overall health status, sleep quality and physical activity retained their 

impact and it can be said that these variables have the ability to significantly affect an 

individual’s mental health status. The odds that poor sleep affect mental health 

increased from 70% to 76% (OR: 0.3, AOR: 2.4) and when it comes to PA, moderate 

activity levels decreased the risk of achieving good mental health by 86% (AOR: 1.4) 

when compared to the low PA reference. Similarly, high PA increases the odds of 

affecting mental health by 76% (AOR: 2.3). This goes to show that the higher the levels 

of physical activity along with better quality of sleep, the higher the chances of 

obtaining good mental health. Additionally, the older you get, the better your chances of 
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having good mental health will be as those in the 32-41 age bracket had a 92% 

likelihood of having better mental wellbeing that their 18-22 age group counterparts 

(AOR: 1.8). Similarly, the better your overall health status and if you are free of chronic 

disease, you have better odds of obtaining sound mental wellbeing. And finally, area of 

residence can have an impact on mental health with rural areas having a 30% (AOR: 

0.7) reduced risk of poor standing. Dietary habits, gender, BMI, smoking status and 

geographical location all failed to show significance (p>0.05). 

 

Table 4. Logistic regression to assess predictors of mental wellbeing 

  Odds Ratios (OR) (95% 
CI) 

Adjusted Odds Ratio 
(AOR) (95% CI) 

Gender Females  
Males 

Reference 
1.3 (1.148, 1.559),  
p < 0.0001 

Reference 
0.9 (0.711, 1.253),  
p = 0.689 

Body Mass 
Index (BMI) 

Normal 
Underweight 
Overweight 
Obese 

Reference 
1.2 (0.849, 1.811),  
p = 0.265 
2.3 (0.918, 1.976),  
p = 0.128 
0.6 (0.780, 1.737),  
p = 0.457 
p = 0.338 

 

Age group 18-22 
23-31 
 
32-41 
 
>41 

Reference 
1.3 (1.055, 1.598),  
p = 0.014 
1.6 (1.261, 1.956),  
p < 0.0001 
1.1 (0.927, 1.419),  
p = 0.207 
p = 0.001 

Reference 
1.2 (0.893, 1.697),  
p = 0.204 
1.8 (1.253, 2.713),  
p = 0.002 
1.4 (0.907, 2.218),  
p = 0.126 
p = 0.021 

Education 
level 

School 
High School 
 
Community 
College 
Bachelor’s 
Degree  

Reference 
1.0 (0.596, 1.600),  
p = 0.925   
0.8 (0.504, 1.428),  
p = 0.536   
0.8 (0.526, 1.318),  
p = 0.434  
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Graduate 
Degree 

1.1 (0.663, 1.733),  
p = 0.777 
p = 0.126 

Housing  Rural  
Urban 

Reference 
0.7 (0.584, 0.907),  
p = 0.005 

Reference 
0.7 (0.435, 0.970),  
p = 0.035 

Smoking No  
Yes 

Reference 
0.8 (0.695, 0.974),  
p = 0.023 

Reference 
0.9 (0.652, 1.191),  
p = 0.411 

Chronic 
disease  

No  
Yes 

Reference 
0.7 (0.596, 0.863),  
p < 0.0001 

Reference 
0.6 (0.404, 0.880),  
p = 0.009 

Health status  Poor  
Good  
 
Very good/ 
Excellent 

Reference 
1.7 (1.240, 2.370),  
p = 0.001 
3.5 (2.565, 4.681),  
p < 0.0001 
p < 0.0001 

Reference 
2.1 (1.163, 3.822),  
p = 0.014  
3.0 (1.722, 5.259),  
p < 0.0001 
p < 0.0001 

Marital status  Single 
Married 
 
Divorced 
 
Widow 

Reference 
1.0 (0.893, 1.218),  
p = 0.596 
0.9 (0.596, 1.401),  
p = 0.680 
2.8 (0.595, 13.299),  
p = 0.192 
p = 0.532 

 

Region Levant  
Gulf 

Reference 
1.3 (1.147, 1.559),  
p < 0.0001 

Reference 
1.2 (0.903, 1.601),  
p = 0.208 

Sleep Quality Poor  
Good 

Reference 
0.3 (0.265, 0.371),  
p < 0.0001 

Reference 
2.4 (1.794, 3.203),  
p < 0.0001 

Physical 
Activity 
Levels 

Low  
Moderate 
 
High 
 

Reference 
0.2 (0.135, 0.234),  
p < 0.0001   
0.3 (0.241, 0.428),  
p < 0.0001 
p < 0.0001 

Reference 
1.4 (1.076, 1.870),  
p = 0.013  
2.3 (1.442, 3.692),  
p < 0.0001 
p = 0.001 

Dietary 
Quality 

Low  
High 

Reference 
1.6 (1.377, 1.872),  
p < 0.0001 

Reference 
1.2 (0.936, 1.643),  
p = 0.134 

Estimates shown in bold are those that are statistically significant at p < 0.05.  
Dependent Variable: Mental Wellbeing. Variables omitted for multiple logistic 
regression: Education, Marital Status 
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Table 5 provides the results for the logistic regression which was conducted 

using mental wellbeing scores as the dependent variable and splitting the data between 

regions. In the first regression, all of the lifestyle variables were significant (p < 0.0001) 

which means that each played a role in influencing mental health scores no matter if the 

participant was in the Levant or in the Gulf.  

 

Table 5. Logistic regression to assess lifestyle factors by region on mental wellbeing 

Region Predictor  Odds Ratios (OR) 
(95% CI) 

Adjusted Odds Ratio 
(AOR) (95% CI) 

Levant Sleep Poor  
Good 

Reference 
0.3 (0.219, 0.344)  
p < 0.0001 

Reference 
3.5 (2.739, 4.395)  
p < 0.0001 

Gulf Sleep Poor  
Good 

Reference 
0.4 (0.283, 0.470)  
p < 0.0001 

Reference 
2.5 (1.946, 3.292)  
p < 0.0001 

Levant Physical 
Activity 

Low  
Moderate 
 
High 

Reference 
1.9(1.522, 2.417)  
p < 0.0001 
6.0 (4.286, 8.419)  
p < 0.0001 
p < 0.0001 

Reference 
1.8 (1.392, 2.267)  
p < 0.0001 
5.7 (4.001, 8.071)  
p < 0.0001 
p < 0.0001 

Gulf Physical 
Activity 

Low  
Moderate 
 
High 

Reference 
1.8 (1.384, 2.315)  
p < 0.0001 
6.1 (3.755, 10.027)  
p < 0.0001 
p < 0.0001 

Reference 
1.6 (1.240, 2.116)  
p < 0.0001 
5.6 (3.407, 0.286)  
p < 0.0001 
p < 0.0001 

Levant Dietary 
Score 

Low  
High 

Reference 
1.8 (1.479, 2.234)  
p < 0.0001 

Reference 
1.3 (1.030, 1.620)  
p = 0.027 

Gulf Dietary 
Score 

Low  
High 

Reference 
1.4 (1.145, 1.825)  
p < 0.0001 

Reference 
1.0 (0.791, 1.311),  
p = 0.887 

Estimates shown in bold are those that are statistically significant at p < 0.05. 
Dependent Variable: Mental Wellbeing.  
 
 
 

However, when these variables were applied to the multiple regression, all 

remained significant except for dietary scores in the Gulf (p = 0.887) which suggests 
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that diet does not play a role in influencing mental health in this particular region. On 

the other hand, diet scores were significant in the Levant (p = 0.027) and a high diet 

score was 87% more likely to affect mental health compared with low diet quality 

(AOR: 1.3). With good sleep quality, those in the Levant were 65% more likely to 

achieve better mental health (AOR: 3.469) and those in the Gulf had 74.7% better odds 

(AOR: 2.531). High PA in the Levant showed a likelihood of achieving good mental 

wellbeing scores of 5.7 times greater than if a Levantine participant had low PA (AOR: 

5.682) and almost identically in the Gulf where high PA was 5.6 times greater (AOR: 

5.625). 

 

 
C. Cross tabulations to assess individual lifestyle factors on region 

 
Tables 6 and 7 take a closer look at the questionnaires used in the data collection 

process. Table 6 looked at the questions in the Pittsburgh Sleep Quality Index (PSQI) 

and if there were differences between the answers provided by the different regions. 

While the answers were significantly different between the regions for all the questions, 

only three of them provided grounds to support the argument at hand. PSQI5a was one 

of the questions used to determine overall sleep latency scores  in the PSQI component  

scoring and this question asked if a participant had problems being able to fall asleep 

within 30 minutes in the last month. What is interesting here is that the majority of 

persons in the Gulf experienced this phenomenon significantly more frequently than 

those in the Levant (χ2 = 97.277, p <0.0001) as 63.4% encountered this event once or 

twice a week and 60.2% had problems falling asleep more than three times a week. 
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Table 6. Association of sleep quality and region – selected individual questions 
 

  
 
Frequency 

Region Significance 
Levant 
n (%) 

Gulf 
n (%) 

 

PSQI5a – Not 
being able to 
get to sleep in 
30 minutes 

None 
< 1x a week 
1x or 2x a week 
>3 times a week 

886 (61.1) 
341 (56.7) 
83 (36.6) 
189 (39.8) 

565 (38.9) 
260 (43.3) 
144 (63.4) 
286 (60.2) 

 
χ2 = 97.277,  
p <0.0001 

PSQI5g– Not 
sleeping 
because it was 
too hot 

None 
< 1x a week 
1x or 2x a week 
>3 times a week 

1327 (58.5) 
89 (32.0) 
44 (34.9) 
39 (48.8) 

943 (41.5) 
189 (68.0) 
82 (65.1) 
41 (51.2) 

 
χ2 = 91.541,  
p <0.0001 

PSQI6 – 
Taking 
medication to 
fall asleep 

None 
< 1x a week 
1x or 2x a week 
>3 times a week 

1384 (54.9) 
88 (57.9) 
14 (41.2) 
13 (28.3) 

1138 (45.1) 
64 (42.1) 
20 (58.8) 
33 (71.7) 

 
χ2 = 16.047,  
p = 0.001 

Estimates shown in bold are those that are statistically significant at p < 0.05.  
 
 

 

PSQI 5g addressed hot environmental temperatures and if these played a role in 

inhibiting a person’s ability to fall asleep and this was especially significant (χ2 = 91.541,  

p <0.0001) as the majority of Gulf respondents reported that temperatures were too hot 

to fall asleep. In fact, 65.1% experienced this once or twice a week and over half (51.2%) 

found this occurring three or more times per week. Similarly, there were significantly 

more Gulf participants claiming that they had to use sleep aids to fall asleep (χ2 = 16.047, 

p = 0.001) with 58.8% needing sleep medication once or twice a week and a whopping 

71.7% needing it three or more times per week to be able to fall asleep. 
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Table 7. Association of diet scores and region  
 

 
 
 

 
 
Frequency 

Region Significance 
Levant 
n (%) 

Gulf 
n (%) 

Breakfast Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

221 (49.7) 
234 (45.9) 
234 (52.9) 
172 (56.8) 
638 (60.5) 

224 (50.3) 
276 (54.1) 
208 (47.1) 
131 (43.2) 
416 (39.5) 

 
χ2 = 35.980, 
p <0.0001 

Vegetable Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

26 (27.1) 
161 (39.1) 
470 (55.6) 
332 (59.2) 
500 (59.5) 

60 (72.9) 
251 (60.9) 
375 (44.4) 
229 (40.8) 
340 (40.5) 

Χ 
2 = 64.617, p 
<0.0001 

Fruit Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

74 (45.4) 
330 (48.0) 
477 (56.0) 
288 (60.8) 
330 (57.2) 

89 (54.6) 
358 (52.0) 
375 (44.0) 
186 (39.2) 
247 (42.8) 

 
χ2 = 27.216, 
p <0.0001 

Dairy Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

78 (48.8) 
247 (45.6) 
401 (51.5) 
348 (63.9) 
425 (58.2) 

82 (51.2) 
294 (54.4) 
377 (48.5) 
197 (36.1) 
305 (41.8) 

 
χ2 = 45.223,  
p <0.0001 

Nuts Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

198 (45.6) 
622 (55.7) 
430 (58.0) 
148 (53.4) 
101 (54.3) 

235 (54.4) 
494 (44.3) 
311 (42.0) 
129 (46.6) 
85 (45.7) 

 
χ2 = 18.324, 
p = 0.001 

Herbs Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

349 (44.7) 
440 (53.9) 
294 (55.3) 
174 (64.7) 
242 (68.0) 

432 (55.3) 
376 (46.1) 
238 (44.7) 
95 (35.3) 
114 (32.0) 

 
χ2 = 67.873, 
p <0.0001 

Sweet Drinks Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

221 (69.7) 
134 (61.2) 
292 (55.1) 
461 (52.3) 
391 (48.5) 

96 (30.3) 
85 (38.8) 
238 (44.9) 
421 (47.7) 
415 (51.5) 

 
χ2 = 47.035, 
p <0.0001 

Preserves Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

44 (45.4) 
93 (54.1) 
410 (60.7) 
661 (54.3) 
291 (49.2) 

53 (54.6) 
79 (45.9) 
265 (39.3) 
557 (45.7) 
301 (50.8) 

 
χ2 = 20.716,  
p <0.0001 

Sweets Score None 
1–2x week 
3–4x week 

248 (60.0) 
235 (58.6) 
467 (55.7) 

165 (40.0) 
166 (41.4) 
371 (44.3) 

 
χ2 = 22.159, 
p <0.0001 
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5–6x week 
>7x week 

466 (51.2) 
83 (43.2) 

444 (48.8) 
109 (56.8) 

Energy Drinks Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

17 (65.3) 
15 (71.4) 
54 (52.9) 
142 (60.7) 
1272 (53.6) 

9 (34.7) 
6 (28.6) 
48 (47.1) 
93 (39.3) 
1099 (46.4) 

 
χ2 = 7.582, p 
= 0.108 

Fried Food Score None 
1–2x week 
3–4x week 
5–6x week 
>7x week 

78 (62.9) 
151 (63.2) 
387 (55.9) 
657 (54.5) 
226 (45.7) 

46 (37.1) 
88 (36.8) 
305 (44.1) 
548 (45.5) 
268 (54.3) 

 
χ2 = 26.603, 
p <0.0001 

Estimates shown in bold are those that are statistically significant at p < 0.05.  
 

 

 A chi-square analysis was also conducted on Table 7 with the overall diet scores 

and associations were found between diet components and region for all food groupings 

except energy drink consumption. Breakfast consumption was fairly similar between 

the Levant and the Gulf except for the fact that 56.8% and  60.5% of Levantine persons 

consumed breakfast five to six times per week and every single day of the week 

respectively. Vegetable consumption was also notably different between the 2 regions 

with 72.9% of Gulf persons not consuming any vegetables at all and 60.9% eating 

vegetables only 1 to 2 times per week. Levantine participants also consumed more fruit 

than their Gulf counterparts with 60.8% and 57.2% eating fruit 5 to 6 times per week 

and every day respectively. Dairy consumption scores were fairly similar among the 

regions however Levantine persons were found to consume it more regularly. 63.9% ate 

dairy 5 to 6 times a week and 58.2% had it every day compared to the 54.4% of Gulf 

respondents who only had it once or twice per week and the 51.2% who did not 

consume dairy at all. Intake of nuts was similar between the regions with the majority of 

total participants consuming nuts once or twice a week (40.5%). 54.4% of Gulf 

respondents did not consume nuts at all and nut intake was higher among the Levant 
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with 55.7% having it 3 to 4 times, 53.5% having it 5 to 6 times and 54.3% consuming 

nuts more than 7 times a week. Use of herbs was also higher in the Levant with 64.7% 

and 68.0% using herbs respectively 5 to 6 times and more than 7 times a week. 55.3% 

of Gulf participants did not consume herbs at all. Sweet drink intake also varied 

between the regions. Total consumption was 32.0% 5 to 6 times a week however, 

Levantine persons consumed sweet drinks less frequently with 61.2% having it once or 

twice a week and 69.7% not having it at all. With preserved foods, total consumption 

was highest at 44.3% 5 to 6 times per week. 60.7% and 54.3% of Levantine persons 

consumed preserved foods 3 to 4 times and 5 to 6 times per week respectively and 

50.8% of Gulf persons consumed it more than 7 times a week. Intake of sweets was 

highest in the Gulf with 56.8% eating sweets more than 7 times per week contrasting 

with the 58.6% of Levantine respondents who only ate sweets once or twice a week and 

60.0% who did not eat sweets at all. And finally, total fried food intake was highest 5 to 

6 times per week. 54.3% of Gulf persons consumed fried food more than 7 times per 

week compared to the 63.2% and 62.9% of Levantine participants who ate it 

respectively once or twice a week or not at all. 

 
 

Crosstabulation tests were also conducted on the International Physical Activity 

Questionnaire (IPAQ) to determine if there were any significant differences between PA 

and region, however none were found, which suggests that PA output was the same or 

very similar for both regions. 
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CHAPTER IV 

DISCUSSION 

The main objective of this cross-sectional study was to compare the differences 

in the data between the Levant and the Gulf and highlight which demographic and 

lifestyle variables played the most significant roles in impacting mental wellbeing 

during the COVID-19 lockdown period. There were notable sociodemographic 

differences between the Levant and the Gulf, specifically age, education levels, BMI, 

smoking status, marital status, type of housing and overall health status. However, when 

these demographics were tested against mental wellbeing, the variables of age, type of 

housing, smoking status, presence of chronic disease and subjective overall health status 

were the ones that were significantly associated in affecting mental wellbeing.  

Gender was found to be a predictor of mental wellbeing in the initial study by 

Kilani et al [27] and this was confirmed by the first regression that involved all 

demographic and lifestyle variables. Its significance, however, was lost in the adjusted 

regression. A cross-sectional study in Egypt (n=510) had previously discovered that 

being of young age, being female, having a chronic illness, having low income and 

living in urban areas were positive predictors of psychological issues [64] and this was 

further supported by a similarly designed study in Bahrain (n=1150) [65]. Apart from 

gender and income, the findings from these previous studies confirmed the results 

obtained in this study. Younger age groups tend to be triggered by surrounding 

stressors, and previous studies in China and Italy [66, 67] found that women were more 

vulnerable to stress and felt more feelings of helplessness than their male counterparts. 

Additionally, persons suffering with chronic illnesses were more susceptible to mental 
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distress as they may perceive themselves to be of poor health and more liable to 

contract further disease [68]. 

The Levant had a younger demographic, higher rates of unmarried participants 

and a higher percentage of those who were educated primarily at the undergraduate 

level. Interestingly, even though the vast majority of total participants were non-

smokers, the Levant had the higher rates of smokers. This reinforces the findings of the 

2012 BREATHE study [69] which uncovered that smoking rates were highest in 

Jordan, Lebanon and Syria and primarily in persons under the age of 40. On the other 

hand, the Gulf had more of an older demographic which elucidated the significant 

majority of there being more married, divorced and widowed persons from this region. 

While there were more undergraduate educated participants hailing from the Levant, the 

Gulf claimed a significantly higher percentage of graduate degree holders. This could 

very well be due to the GCC Academic Revolution where three countries of note are 

home to especially thriving academic activity. These are Qatar, the UAE, and the KSA, 

which each have varying degrees of state control over higher education and boasts of 

contributing to both the quality and quantity of higher education in the region [70]. The 

type of housing was also significantly different between the regions where it was 

discovered that more persons in the Gulf region resided in urban areas whereas those in 

the Levant lived rurally. Urban living is associated with status as it is considered prime 

real estate, being near to workplaces, infrastructure and other amenities. City living is 

often costly and it can be postulated that many persons in Levantine countries may not 

be able to afford it. Based on the results of this study, urban living is associated with an 

increased risk of developing poor mental wellbeing. This finding was supported by a 

2009 review that writes that “urbanization affects mental health through the influence of 
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increased stressors, high levels of crime and violence, an overcrowded, polluted 

environment and reduced social support” [71].  

Fascinatingly, an association was initially found between region and mental 

health when tested independently. Adding to the uncertainty in the world due to the 

pandemic, one would have assumed that the economic and safety situations in parts of 

the Middle East would have shown to have a secondary effect on mental health scores 

between participants in the Levant and the Gulf. However, when region was tested in 

the regression against the other variables, we found that regional location played no role 

in affecting mental health and may have been a confounding variable. Given the sample 

size of the study and keeping in mind that the majority of subjects came from university 

settings, this may not have been a true representation of the population and a likely 

limitation. Additionally, given that the Gulf plays host to many different nationalities, it 

cannot be assumed that participants originated in the country where the questionnaire 

was completed. It would be interesting for future studies to request the country of origin 

rather than country of residence in order to paint a more accurate comparison. 

This study found that PA levels, sleep quality and overall health status had a 

positive impact on mental wellbeing. Table 5 demonstrated that in both the Levant and 

the Gulf, high PA levels gave the best chance of combating poor mental health 

compared to low levels. Moderate PA was also protective in both regions. When PA 

levels increased, the odds of scoring high and achieving a better overall mental health 

(WHO-5) score also increased. The biochemical explanation for this phenomenon is 

that during periods of PA, certain neurotransmitters are released in the brain such as 

endorphins and the reward hormone dopamine. These hormones allow the exerciser to 

obtain temporary feelings of euphoria [72]. PA also plays a role in lowering cortisol and 
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other neurotransmitters that cause stress and anxiety. Regular PA is associated with 

reduced anxiety, reduced overall stress, better coping mechanisms and a reduction in 

depressive feelings [72,73]. Physiologically, regular PA can reduce blood pressure and 

improve insulin sensitivity which delays the development of non-communicable 

diseases such as heart disease, hypertension, type 2 diabetes mellitus and metabolic 

syndrome [74]. Interestingly, the results of the tests performed on the data confirmed 

that poor overall health status is associated with an increased risk of developing poor 

mental health. It can be assumed in this conclusion that with the increase in PA comes 

the subsequent reduced risk of delaying and preventing the development of chronic 

disease. While PA has evidently proven effective for physical health, it is similarly 

important for mental health as it has also been shown to improve sleep quality [75]. 

Results of this study also found that participants who lived primarily in the Gulf  had 

higher rates of urban living as well as lower PA scores and thus, this can justify the 

significance of housing differences on rates of PA.  

Our study also found an association between poor sleep scores and lower mental 

wellbeing scores, however there was no significant difference found between the 

regions. The brain requires a minimum amount of 7 hours of sleep each night in order to 

function optimally [76] and poor sleep quality is associated with an increased risk of 

developing and even worsening mental health ailments such as anxiety and depression 

[77]. In addition, the relationship between sound sleep and optimal physical health has 

been well documented. Sleep deficiency will not only result in feelings of general 

fatigue, but can increase the risk for a wide range of diseases and other health problems 

[78]. These include obesity, heart disease, high blood pressure, diabetes, and stroke. A 

lack of sleep can also pose a threat to physical safety, from falling asleep behind the 
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wheel of a moving vehicle, to being at a higher risk of being in a workplace accident 

[79]. In other words, adequate and restful sleep protects both mental and physical 

health.  

While there was no direct association between sleep and region, Table 4 

illustrates that good sleep quality significantly raises the odds of obtaining good mental 

wellbeing. This revelation led to further testing on the individual questions of the PSQI 

where it was revealed that the majority of the Gulf relied on the use of sleep medication 

to fall asleep, had more problems being able to fall asleep within 30 minutes and had 

difficulty falling asleep because it was too hot. This could potentially explain the 

delayed ability to fall asleep and the increased use of sleep aids as melatonin production 

is interrupted when the surrounding environment is too hot and the body’s core 

temperature is therefore unable to drop [80]. The poor sleep latency can also be 

explained by the increased use of blue light technology from computers, televisions and 

smart phones as these blue light emissions also interfere with melatonin production and 

can cause difficulty to fall asleep [81]. This is a prominent phenomenon especially in 

the UAE where it has been found that 65% of residents lack sleep due to too much 

smart phone use [50]. A disturbed sleep-wake circadian rhythm where the body does 

not obtain the right signalling from the body’s internal clock can lead to struggles in 

falling asleep, difficulty waking up and overall low-quality sleep [82].  

There was an initial association found between region and dietary scores though 

this was refuted by the regression involving all the variables and as such, a relationship 

between a balanced diet and overall mental wellbeing was not established. Diet did not 

affect mental wellbeing in the Gulf and it can be presumed that their current climate of 

economic stability affords this. Diet did however influence mental wellbeing in the 
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Levant, and when this was scrutinized more in depth by the chi-square analysis on 

dietary scores, there were significant differences between the Levant and the Gulf with 

all intakes of all food categories except energy drinks. In fact, Levantine participants 

consumed breakfast much more frequently and had higher intakes of vegetables, fruit, 

dairy, nuts and herbs as well as the highest percentage of high dietary scores. This is a 

stark contrast compared to the findings of Gulf participants who had the highest 

percentage of low scores and consumed sweets, sweet drinks, preserves and fried foods 

much more frequently than their Levantine peers and this can partially justify the higher 

rates of overweight and obesity that was observed in these participants. The higher BMI 

scores in the Gulf can also be due to the low PA scores that were obtained and this is 

supported by the results of the Saudi Arabian study where a change in dietary patterns 

including choosing high carbohydrate ‘comfort foods’ and low levels of PA led to 

weight gain during quarantine periods [83]. It should be noted that overconsumption of 

high caloric foods such as sugar-sweetened beverages and fried foods can lead to 

increases in fat mass, the development of non-communicable and other chronic diseases 

as well as poor overall health [84,85]. Our results also demonstrate that the presence of 

chronic disease as well as overall health status was found to affect mental wellbeing. As 

high diet scores in the Levant increased the odds of good mental wellbeing, it may 

support the theory that healthy diets such as the Mediterranean diet which is rich in 

vegetables, fruits, nuts and other healthy fats, is protective [86].  

What would be interesting to see in future studies involving FFQs that compare 

the Levant and the Gulf is the inclusion of questions that ask about the frequency of 

foods such as meat, chicken, fish and egg consumption. This would paint a very 

different picture regarding the inference that current food choices in the MENA region 
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are influenced by more economic means, as these animal-derived foods have 

astronomically increased in price in certain parts of the Levant such as in Lebanon, 

where many persons have adopted a vegetarian lifestyle not out of choice [87]. In fact, 

according to the World Bank’s periodic assessment of the COVID-19 repercussions on 

food prince inflation, it was revealed that food prices in Lebanon were the most 

expensive in the entire MENA region [88].  

To conclude, mental wellbeing scores were found overall to differ between the 

Levant and the Gulf with the Gulf having the highest percentage of better mental 

wellbeing scores and the Levant, the greater majority of low mental wellbeing scores. 

Given that the Levant had the healthiest lifestyle choices with higher PA and higher diet 

scores as compared to the Gulf, this can only be explained by the possible differences in 

socioenvironmental factors such as increased access to public infrastructure, medical 

care, job security, among others. A Swedish study had previously found a positive 

correlation between mental health in relation to socioeconomic conditions and lifestyle 

factors [89]. Future studies should consider including questions on income ranges to 

determine if socioeconomic status in addition to lifestyle factors have any influence on 

mental wellbeing in the MENA region. 
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CHAPTER V 

CONCLUSION 

We have isolated from this study that mental wellbeing has been negatively 

impacted during the COVID-19 pandemic and there is an urgent need to improve 

mental-health management in the entirety of the MENA region. The web of mental 

issues in the region are complex and varied and range from high-stress environments 

and fast-paced lifestyles in the oil-rich Gulf countries to severe depression, anxiety and 

PTSD in high-conflict, war torn countries. While the circumstances may be different 

between the regions, the overall effects of poor mental wellbeing need to be addressed 

in order for the general population to have a decent quality of life.  

As evidenced from the results, mental wellbeing during this pandemic was heavily 

impacted by the variables of age, PA, quality of sleep, overall health status, presence of 

chronic disease and area of housing. Participants who were in good overall health, who 

regularly engaged in PA and who obtained satisfactory sleep quality received the higher 

mental wellbeing scores. Additionally, it has also been identified that region can play a 

role in influencing mental wellbeing even though the regression pointed to no 

significant difference in mental health status amongst those living in the Levant 

compared to those living in the Gulf states. However, even though comparisons have 

been made and are critical to create inferences, no conclusive remarks can be drawn at 

this time apart from the fact that PA was shown to be the most impactful and malleable 

variable when it comes to influencing mental wellbeing and this should be at the 

forefront of any lifestyle intervention. As poor sleep quality is associated with poor 
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mental wellbeing, introducing PA into a lifestyle regime can act as a preventative 

measure in staving off mental illness. 

Care should be taken to provide education and training regarding psychosocial 

issues to the general public, as current levels of understanding and awareness may not 

be enough. Mental health management committees should work to identify, create and 

disseminate evidence-based resources for managing mental health outcomes, including 

referrals for counselling as well as liaising with public health officials to encourage the 

importance of daily PA, raising awareness of good sleep etiquette, and encouraging 

overall health to combat the development of poor mental wellbeing. The provision of 

effective, evidence-based PA interventions as well as dietary guidance especially with 

regards to nutrition in countries with low socioeconomic status should be made readily 

available for all individuals.  

Further studies should be undertaken to understand the impact of combining 

such lifestyle interventions with traditional mental health treatments including but not 

limited to psychopharmacology and psychotherapy. Recommendations for future 

studies involving the Levant and the Gulf should include comparing income brackets 

and other measures of job security to determine if these play a role in mental wellbeing. 
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CHAPTER VI 

STRENGTHS AND LIMITATIONS OF THIS STUDY 

This is one of the few studies comparing the Levant and the Gulf, and 

identifying if the variables PA, diet, sleep, and mental wellbeing in Arab educational 

institutions were associated during the COVID-19 pandemic. As this is one of the first 

studies of its kind in this period, the data collected will help to paint a better picture of 

the associations that were uncovered. A pilot study was also conducted which was 

important to test for the reliability and reproducibility of the questionnaires used, and 

the large sample size assisted in unveiling correlations. 

However, some other limitations arose in this study. As the study sample was 

quite large in nature, the questionnaires only allowed for basic data collection and 

details of the variables are not explained which limited the comparison of the pre and 

during confinement effects of each variable. For example, BMI measurements were 

taken at the time of data collection but it would have been useful to observe and 

compare the differences between the readings at the start of the pandemic confinement 

in order to compare weight changes between Levant and Gulf states. Added to the point 

of the questionnaires, there may have been recall bias and possibly social desirability 

bias as the answers given by these Middle Eastern participants may reflect the social 

culture of the region. Furthermore, causality cannot be determined from the results of 

this study due to the sampling technique that was employed; since the data was 

collected via snowball sampling, it is not possible to say which are causes and which are 

effects of mental wellbeing symptoms. The observed relationships can potentially be bi-

directional, for example, poor mental wellbeing can lead to difficulties with social 
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interactions. Also, financial difficulties brought about by poor socioeconomic status can 

cause stress, anxiety and depression but these mental health challenges can also 

influence financial status through illness or absence from the workplace.  

And finally, there was no distinctive inclusion and exclusion criteria however, 

this has been explained in the Methods section. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 49 

REFERENCES 

1. World Bank Group (2021) Middle East and North Africa (MENA) Regional Update 

2021 [slides 6, 12,17]. The World Bank.  

https://thedocs.worldbank.org/en/doc/e1ee32f3549c5283c46ca44047843890-

0280012021/original/World-Bank-2021-MENA-Regional-Update.pdf 

 

2. World Bank Group (2020) How Transparency Can Help the Middle East and North 

Africa [page 4-5] The World Bank. 

https://openknowledge.worldbank.org/bitstream/handle/10986/33475/9781464815614.p

df?sequence=9&isAllowed=y 

 

3. Abbara, Aula et al. “Coronavirus 2019 and health systems affected by protracted 

conflict: The case of Syria.” International journal of infectious diseases : IJID : official 

publication of the International Society for Infectious Diseases vol. 96 (2020): 192-195. 

doi:10.1016/j.ijid.2020.05.003 

 

4. Youssef, J. (2020, January 14). Economic Overview Lebanon. The World Bank. 

2020. https://Dx.Doi.Org/10.2139/Ssrn.3519485. 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3519485 

 

5. COVID-19 crisis response in MENA countries. (2020, November 6). Organisation 

for Economic Co-operation and Development. 2020. 

https://www.oecd.org/coronavirus/policy-responses/covid-19-crisis-response-in-mena-

countries-4b366396/ 



 50 

 

6. Global Economic Prospects (2020, June). Middle East and North Africa. World Bank 

Group. 2020. https://thedocs.worldbank.org/en/doc/950801588788414569-

0050022020/original/GlobalEconomicProspectsJune2020AnalysisMENA.pdf 

 

7. World Economic Outlook Update (2020, June) A Crisis Like No Other, An Uncertain 

Recovery. International Monetary Fund. 2020. 

https://www.imf.org/en/Publications/WEO/Issues/2020/06/24/WEOUpdateJune2020 

 

8. Jones, M. (2020, March 10). Can’t pay, won’t pay: What now for Lebanon’s debt 

crisis? Reuters. https://www.reuters.com/article/us-lebanon-crisis-debt-analysis-

scenario/cant-pay-wont-pay-what-now-for-lebanons-debt-crisis-idUSKBN20X2TH 

 

9. Bizri, N. A., Alam, W., Mobayed, T., Tamim, H., Makki, M., & Mushrrafieh, U. 

(2021). COVID-19 in conflict region: the arab levant response. BMC Public Health, 

21(1). https://doi.org/10.1186/s12889-021-11580-4 

 

10. Jaspal, R., Assi, M., & Maatouk, I. (2020). Potential impact of the COVID-19 

pandemic on mental health outcomes in societies with economic and political 

instability: case of Lebanon. Mental Health Review Journal, 25(3), 215–219. 

https://doi.org/10.1108/mhrj-05-2020-0027 

 



 51 

11. Mesa Vieira, C., Franco, O. H., Gómez Restrepo, C., & Abel, T. (2020). COVID-

19: The forgotten priorities of the pandemic. Maturitas, 136, 38–41. 

https://doi.org/10.1016/j.maturitas.2020.04.004 

 

12. Javed B, Sarwer A, Soto EB, Mashwani ZU. The coronavirus (COVID-19) 

pandemic's impact on mental health. Int J Health Plann Manage. 2020;35(5):993-996. 

doi:10.1002/hpm.3008 

 

13. Larson, J. S. (1996). The World Health Organization’s Definition of Health: Social 

versus Spiritual Health. Social Indicators Research, 38(2), 181–192. 

http://www.jstor.org/stable/27522925 

 

14. World Health Organization Regional Officer for Europe (2011) Impact of Economic 

Crises on Mental Health. The World Health Organization, 2011, 

https://www.euro.who.int/__data/assets/pdf_file/0008/134999/e94837.pdf 

 

15. Dohrenwend, B P. “Socioeconomic status (SES) and psychiatric disorders. Are the 

issues still compelling?.” Social psychiatry and psychiatric epidemiology vol. 25,1 

(1990): 41-7. doi:10.1007/BF00789069 

 

16. Javidi, H, and M Yadollahie. “Post-traumatic Stress Disorder.” The international 

journal of occupational and environmental medicine vol. 3,1 (2012): 2-9. 

 



 52 

17. Norrholm, S. D., Zalta, A., Zoellner, L., Powers, A., Tull, M. T., Reist, C., Schnurr, 

P. P., Weathers, F., & Friedman, M. J. (2021). Does COVID-19 count?: Defining 

Criterion A trauma for diagnosing PTSD during a global crisis. Depression and 

Anxiety, 38(9), 882–885. https://doi.org/10.1002/da.23209 

 

18. Zachary, Z., Brianna, F., Brianna, L., Garrett, P., Jade, W., Alyssa, D., & Mikayla, 

K. (2020). Self-quarantine and weight gain related risk factors during the COVID-19 

pandemic. Obesity Research & Clinical Practice, 14(3), 210–216. 

https://doi.org/10.1016/j.orcp.2020.05.004 

 

19. Bhutani, S., & Cooper, J. A. (2020). COVID-19–Related Home Confinement in 

Adults: Weight Gain Risks and Opportunities. Obesity, 28(9), 1576–1577. 

https://doi.org/10.1002/oby.22904 

 

20. Fekih-Romdhane, F., Ghrissi, F., Abbassi, B., Cherif, W., & Cheour, M. (2020). 

Prevalence and predictors of PTSD during the COVID-19 pandemic: Findings from a 

Tunisian community sample. Psychiatry Research, 290, 113131. 

https://doi.org/10.1016/j.psychres.2020.113131 

 

21. Seeman, M. V. (1997). Psychopathology in Women and Men: Focus on Female 

Hormones. American Journal of Psychiatry, 154(12), 1641–1647. 

https://doi.org/10.1176/ajp.154.12.1641 

 



 53 

22. Kaminsky, Z., Wang, S., & Petronis, A. (2006). Complex disease, gender and 

epigenetics. Annals of Medicine, 38(8), 530–544. 

https://doi.org/10.1080/07853890600989211 

 

24. Douki, S., ben Zineb, S., Nacef, F., & Halbreich, U. (2007). Women’s mental health 

in the Muslim world: Cultural, religious, and social issues. Journal of Affective 

Disorders, 102(1–3), 177–189. https://doi.org/10.1016/j.jad.2006.09.027 

 

23.  Mabry, R., Al-Riyami, A. and Morsi, M. (2007), The Prevalence of and Risk 

Factors for Reproductive Morbidities Among Women in Oman. Studies in Family 

Planning, 38: 121-128. https://doi.org/10.1111/j.1728-4465.2007.00123.x 

 

24. Alzahrani, Owiss. “Depressive disorders in the Arabian Gulf Cooperation Council 

countries: a literature review.” The Journal of international medical research vol. 48,10 

(2020): 300060520961917. doi:10.1177/0300060520961917 

 

25. Farran, Natali. “Mental health in Lebanon: Tomorrow's silent epidemic.” Mental 

health & prevention vol. 24 (2021): 200218. doi:10.1016/j.mhp.2021.200218 

 

26. Eloul, Liyam et al. “Silent Epidemic of Depression in Women in the Middle East 

and North Africa Region: Emerging tribulation or fallacy?.” Sultan Qaboos University 

medical journal vol. 9,1 (2009): 5-15. 

 



 54 

27. Kilani, H. A., Bataineh, M. F., Al-Nawayseh, A., Atiyat, K., Obeid, O., Abu-Hilal, 

M. M., Mansi, T., Al-Kilani, M., Al-Kitani, M., El-Saleh, M., Jaber, R. M., Sweidan, 

A., Himsi, M., Yousef, I., Alzeer, F., Nasrallah, M., Al Dhaheri, A. S., Al-Za'abi, A., 

Allala, O., Al-Kilani, L., … Kilani, A. (2020). Healthy lifestyle behaviors are major 

predictors of mental wellbeing during COVID-19 pandemic confinement: A study on 

adult Arabs in higher educational institutions. PloS one, 15(12), e0243524. 

https://doi.org/10.1371/journal.pone.0243524 

 

28. Seefeldt, V., Malina, R.M. & Clark, M.A. Factors Affecting Levels of Physical 

Activity in Adults. Sports Med 32, 143–168 (2002). https://doi.org/10.2165/00007256-

200232030-00001 

 

29. Sharma, A., Madaan, V., & Petty, F. D. (2006). Exercise for mental health. Primary 

care companion to the Journal of clinical psychiatry, 8(2), 106. 

https://doi.org/10.4088/pcc.v08n0208a 

 

30. Arvidson, E., Dahlman, A.S., Börjesson, M. et al. The effects of exercise training on 

hypothalamic-pituitary-adrenal axis reactivity and autonomic response to acute stress—

a randomized controlled study. Trials 21, 888 (2020). https://doi.org/10.1186/s13063-

020-04803-3 

 

31. Sharma, A., Madaan, V., & Petty, F. D. (2006). Exercise for mental health. Primary 

care companion to the Journal of clinical psychiatry, 8(2), 106. 

https://doi.org/10.4088/pcc.v08n0208a 



 55 

 

32. Miller, K. J., Mesagno, C., McLaren, S., Grace, F., Yates, M., & Gomez, R. (2019). 

Exercise, Mood, Self-Efficacy, and Social Support as Predictors of Depressive 

Symptoms in Older Adults: Direct and Interaction Effects. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02145 

 

33. Rajgopal T. (2010). Mental well-being at the workplace. Indian journal of 

occupational and environmental medicine, 14(3), 63–65. https://doi.org/10.4103/0019-

5278.75691 

 

34. Yomoda, K., & Kurita, S. (2021). Influence of social distancing during the COVID-

19 pandemic on physical activity in children: A scoping review of the literature. Journal 

of Exercise Science & Fitness, 19(3), 195–203. 

https://doi.org/10.1016/j.jesf.2021.04.002 

 

35. Aniello, C., Morgan, K., Busbey, A., & Newland, L. (1995). Mapping micro-urban 

heat islands using LANDSAT TM and a GIS. Computers & Geosciences, 21(8), 965–

969. https://doi.org/10.1016/0098-3004(95)00033-5 

 

36. Lo, C. P., Quattrochi, D. A., & Luvall, J. C. (1997). Application of high-resolution 

thermal infrared remote sensing and GIS to assess the urban heat island effect. 

International Journal of Remote Sensing, 18(2), 287–304. 

https://doi.org/10.1080/014311697219079 

 



 56 

37. Voogt, J., & Oke, T. (2003). Thermal remote sensing of urban climates. Remote 

Sensing of Environment, 86(3), 370–384. https://doi.org/10.1016/s0034-4257(03)00079-

8 

 

38. Bakhsh, M. A., Khawandanah, J., Naaman, R. K., & Alashmali, S. (2021). The 

impact of COVID-19 quarantine on dietary habits and physical activity in Saudi Arabia: 

a cross-sectional study. BMC Public Health, 21(1). https://doi.org/10.1186/s12889-021-

11540-y 

 

39. Scarmozzino, F., & Visioli, F. (2020). Covid-19 and the Subsequent Lockdown 

Modified Dietary Habits of Almost Half the Population in an Italian Sample. Foods, 

9(5), 675. https://doi.org/10.3390/foods9050675 

 

40. Sidor, A., & Rzymski, P. (2020). Dietary Choices and Habits during COVID-19 

Lockdown: Experience from Poland. Nutrients, 12(6), 1657. 

https://doi.org/10.3390/nu12061657 

 

41. Robinson, E., Boyland, E., Chisholm, A., Harrold, J., Maloney, N. G., Marty, L., 

Mead, B. R., Noonan, R., & Hardman, C. A. (2021). Obesity, eating behavior and 

physical activity during COVID-19 lockdown: A study of UK adults. Appetite, 156, 

104853. https://doi.org/10.1016/j.appet.2020.104853 

 



 57 

42. Moynihan, A. B., Tilburg, W. A. P. V., Igou, E. R., Wisman, A., Donnelly, A. E., & 

Mulcaire, J. B. (2015). Eaten up by boredom: consuming food to escape awareness of 

the bored self. Frontiers in Psychology, 6. https://doi.org/10.3389/fpsyg.2015.00369 

 

43. Rao, T. S., Asha, M. R., Ramesh, B. N., & Rao, K. S. (2008). Understanding 

nutrition, depression and mental illnesses. Indian journal of psychiatry, 50(2), 77–82. 

https://doi.org/10.4103/0019-5545.42391 

 

44. Feliciano Pereira, P., das Graças de Almeida, C., & Alfenas, R. (2014). Glycemic 

index role on visceral obesity, subclinical inflammation and associated chronic diseases. 

Nutricion hospitalaria, 30(2), 237–243. https://doi.org/10.3305/nh.2014.30.2.7506 

 

45. Salari-Moghaddam, A., Saneei, P., Larijani, B., & Esmaillzadeh, A. (2019). 

Glycemic index, glycemic load, and depression: a systematic review and meta-analysis. 

European journal of clinical nutrition, 73(3), 356–365. https://doi.org/10.1038/s41430-

018-0258-z 

 

46. Sanyaolu, A., Okorie, C., Marinkovic, A. et al. Comorbidity and its Impact on 

Patients with COVID-19. SN Compr. Clin. Med. 2, 1069–1076 (2020). 

https://doi.org/10.1007/s42399-020-00363-4 

 

47. Pakpour, A. H., Griffiths, M. D., Ohayon, M. M., Broström, A., & Lin, C. Y. 

(2020). Editorial: A Good Sleep: The Role of Factors in Psychosocial Health. Frontiers 

in neuroscience, 14, 520. https://doi.org/10.3389/fnins.2020.00520 



 58 

 

48. Wong, C. W., Tsai, A., Jonas, J. B., Ohno-Matsui, K., Chen, J., Ang, M., & Ting, D. 

(2021). Digital Screen Time During the COVID-19 Pandemic: Risk for a Further 

Myopia Boom?. American journal of ophthalmology, 223, 333–337. 

https://doi.org/10.1016/j.ajo.2020.07.034 

 

49. Ingram, J., Maciejewski, G., & Hand, C. J. (2020). Changes in Diet, Sleep, and 

Physical Activity Are Associated With Differences in Negative Mood During COVID-

19 Lockdown. Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.588604 

50. 27. Shechter, A., Kim, E. W., St-Onge, M. P., & Westwood, A. J. (2018). Blocking 

nocturnal blue light for insomnia: A randomized controlled trial. Journal of psychiatric 

research, 96, 196–202. https://doi.org/10.1016/j.jpsychires.2017.10.015 

51. Abedalqader, F., Alhuarrat, M. A. D., Ibrahim, G., Taha, F., al Tamimi, A., Shukur, 

M., & Elmoselhi, A. B. (2019). The correlation between smart device usage & sleep 

quality among UAE residents. Sleep Medicine, 63, 18–23. 

https://doi.org/10.1016/j.sleep.2019.04.017 

52. Voitsidis, P., Gliatas, I., Bairachtari, V., Papadopoulou, K., Papageorgiou, G., 

Parlapani, E., Syngelakis, M., Holeva, V., & Diakogiannis, I. (2020). Insomnia during 

the COVID-19 pandemic in a Greek population. Psychiatry research, 289, 113076. 

https://doi.org/10.1016/j.psychres.2020.113076 

53. Riemann, D., Baglioni, C., Bassetti, C., Bjorvatn, B., Dolenc Groselj, L., Ellis, J. G., 

Espie, C. A., Garcia-Borreguero, D., Gjerstad, M., Gonçalves, M., Hertenstein, E., 



 59 

Jansson-Fröjmark, M., Jennum, P. J., Leger, D., Nissen, C., Parrino, L., Paunio, T., 

Pevernagie, D., Verbraecken, J., Weeß, H. G., … Spiegelhalder, K. (2017). European 

guideline for the diagnosis and treatment of insomnia. Journal of sleep research, 26(6), 

675–700. https://doi.org/10.1111/jsr.12594 

54. Riemann, D., Nissen, C., Palagini, L., Otte, A., Perlis, M. L., & Spiegelhalder, K. 

(2015). The neurobiology, investigation, and treatment of chronic insomnia. The 

Lancet. Neurology, 14(5), 547–558. https://doi.org/10.1016/S1474-4422(15)00021-6 

55. Cellini, N., Canale, N., Mioni, G., & Costa, S. (2020). Changes in sleep pattern, 

sense of time and digital media use during COVID-19 lockdown in Italy. Journal of 

Sleep Research, 29(4). https://doi.org/10.111/jsr.13074   

 

56. Baker, A. (1999). Effects of political and military traumas on children. The 

palestinian case. Clinical Psychology Review, 19(8), 935–950. 

https://doi.org/10.1016/s0272-7358(99)00004-5 

 

57. Abu-Mourad, T., Koutis, A., Alegakis, A., Markaki, A., Jildeh, C., Lionis, C., & 

Philalithis, A. (2010). Self-reported health complaints in a primary care population 

living under stressful conditions in the Gaza Strip, Palestine. Medicine, Conflict and 

Survival, 26(1), 68–79. https://doi.org/10.1080/13623690903553269 

 

58. Qouta, S., & Odeh, J. (2005). The Impact of Conflict on Children. Journal of 

Ambulatory Care Management, 28(1), 75–79. https://doi.org/10.1097/00004479-

200501000-00010 



 60 

 

 

59. Puccinelli, P. J., da Costa, T. S., Seffrin, A., de Lira, C. A. B., Vancini, R. L., 

Nikolaidis, P. T., Knechtle, B., Rosemann, T., Hill, L., & Andrade, M. S. (2021). 

Reduced level of physical activity during COVID-19 pandemic is associated with 

depression and anxiety levels: an internet-based survey. BMC Public Health, 21(1). 

https://doi.org/10.1186/s12889-021-10470-z 

60. Topp, C. W., Østergaard, S. D., Søndergaard, S., & Bech, P. (2015). The WHO-5 

Well-Being Index: a systematic review of the literature. Psychotherapy and 

psychosomatics, 84(3), 167–176. https://doi.org/10.1159/000376585 

61. Buysse, D. J., Reynolds, C. F., 3rd, Monk, T. H., Berman, S. R., & Kupfer, D. J. 

(1989). The Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice 

and research. Psychiatry research, 28(2), 193–213. https://doi.org/10.1016/0165-

1781(89)90047-4 

62. Zhong, Q. Y., Gelaye, B., Sánchez, S. E., & Williams, M. A. (2015). Psychometric 

Properties of the Pittsburgh Sleep Quality Index (PSQI) in a Cohort of Peruvian 

Pregnant Women. Journal of clinical sleep medicine : JCSM : official publication of the 

American Academy of Sleep Medicine, 11(8), 869–877. 

https://doi.org/10.5664/jcsm.4936 

63. Lee, P. H., Macfarlane, D. J., Lam, T., & Stewart, S. M. (2011). Validity of the 

international physical activity questionnaire short form (IPAQ-SF): A systematic 



 61 

review. International Journal of Behavioral Nutrition and Physical Activity, 8(1). 

https://doi.org/10.1186/1479-5868-8-115 

 

64. El-Zoghby, S. M., Soltan, E. M., & Salama, H. M. (2020). Impact of the COVID-19 

Pandemic on Mental Health and Social Support among Adult Egyptians. Journal of 

Community Health, 45(4), 689–695. https://doi.org/10.1007/s10900-020-00853-5 

 

65. Alsalman, A., Mubarak, H., Aljabal, M., Abdulnabi, M., Ishaq, A., Yusuf, A., 

Bragazzi, N. L., & Jahrami, H. (2020). The Psychological Impact of COVID-19 

Pandemic on the Population of Bahrain. SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.3660648 

 

66. Ding, Yi et al. “Women Suffered More Emotional and Life Distress than Men 

during the COVID-19 Pandemic: The Role of Pathogen Disgust 

Sensitivity.” International journal of environmental research and public health vol. 

18,16 8539. 12 Aug. 2021, doi:10.3390/ijerph18168539 

 

67. Costa, Chiara. “Perceived Stress in a Gender Perspective: A Survey in a Population 

of Unemployed Subjects of Southern Italy.” Frontiers, 2021, 

www.frontiersin.org/articles/10.3389/fpubh.2021.640454/full. 

 

68. Turner, J, and B Kelly. “Emotional dimensions of chronic disease.” The Western 

journal of medicine vol. 172,2 (2000): 124-8. doi:10.1136/ewjm.172.2.124 

 



 62 

69.  Khattab A, Javaid A, Iraqi G, Alzaabi A, Ben Kheder A, Koniski ML, Shahrour N, 

Taright S, Idrees M, Polatli M, Rashid N, El Hasnaoui A; BREATHE Study Group. 

Smoking habits in the Middle East and North Africa: results of the BREATHE study. 

Respir Med. 2012 Dec;106 Suppl 2:S16-24. doi: 10.1016/S0954-6111(12)70011-2. 

PMID: 23290700. 

 

70. Romani, Vincemt. (2009) Middle East Brief - The Politics of Higher Education in 

the Middle East: Problems and Prospects. Brandeis University, Crown Center for 

Middle East Studies.  http://knowledge4all.com/admin/Temp/Files/8f171ef1-674e-

4972-8e88-6117ff7cbcc8.pdf 

 

71. Srivastava, Kalpana. “Urbanization and mental health.” Industrial psychiatry 

journal vol. 18,2 (2009): 75-6. doi:10.4103/0972-6748.64028 

72. Basso, J. C., & Suzuki, W. A. (2017). The Effects of Acute Exercise on Mood, 

Cognition, Neurophysiology, and Neurochemical Pathways: A Review. Brain plasticity 

(Amsterdam, Netherlands), 2(2), 127–152. https://doi.org/10.3233/BPL-160040 

73. Anderson, E., & Shivakumar, G. (2013). Effects of Exercise and Physical Activity 

on Anxiety. Frontiers in Psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00027 

 

74. Booth, F. W., Roberts, C. K., & Laye, M. J. (2012). Lack of exercise is a major 

cause of chronic diseases. Comprehensive Physiology, 2(2), 1143–1211. 

https://doi.org/10.1002/cphy.c110025 



 63 

 

75. Kline C. E. (2014). The bidirectional relationship between exercise and sleep: 

Implications for exercise adherence and sleep improvement. American journal of 

lifestyle medicine, 8(6), 375–379. https://doi.org/10.1177/1559827614544437 

 

76. Franzen, P. L., & Buysse, D. J. (2008). Sleep disturbances and depression: risk 

relationships for subsequent depression and therapeutic implications. Dialogues in 

clinical neuroscience, 10(4), 473–481. 

https://doi.org/10.31887/DCNS.2008.10.4/plfranzen 

 

77. Eugene, Andy R, and Jolanta Masiak. “The Neuroprotective Aspects of 

Sleep.” MEDtube science vol. 3,1 (2015): 35-40. 

 

78. Medic, G., Wille, M., & Hemels, M. E. (2017). Short- and long-term health 

consequences of sleep disruption. Nature and science of sleep, 9, 151–161. 

https://doi.org/10.2147/NSS.S134864 

 

79. Higgins, J. S., Michael, J., Austin, R., ÅKerstedt, T., van Dongen, H. P. A., Watson, 

N., Czeisler, C., Pack, A. I., & Rosekind, M. R. (2017). Asleep at the Wheel—The 

Road to Addressing Drowsy Driving. Sleep, 40(2). https://doi.org/10.1093/sleep/zsx001 

 

80. Kräuchi, Kurt et al. “Thermoregulatory effects of melatonin in relation to 

sleepiness.” Chronobiology international vol. 23,1-2 (2006): 475-84. 

doi:10.1080/07420520500545854 



 64 

81. Shechter, A., Kim, E. W., St-Onge, M. P., & Westwood, A. J. (2018). Blocking 

nocturnal blue light for insomnia: A randomized controlled trial. Journal of psychiatric 

research, 96, 196–202. https://doi.org/10.1016/j.jpsychires.2017.10.015 

 

82. Partinen, M, Bjorvatn, B, Holzinger, B, et al; ICOSS-collaboration group. Sleep and 

circadian problems during the coronavirus disease 2019 (COVID-19) pandemic: the 

International COVID-19 Sleep Study (ICOSS). J. Sleep 

Res. 2021; 30:e13206. https://doi.org/10.1111/jsr.13206 

 

83.  Bakhsh, M. A., Khawandanah, J., Naaman, R. K., & Alashmali, S. (2021). The 

impact of COVID-19 quarantine on dietary habits and physical activity in Saudi Arabia: 

a cross-sectional study. BMC Public Health, 21(1). https://doi.org/10.1186/s12889-021-

11540-y 

 

84.  Mathur, Prashant, and Rakesh Pillai. “Overnutrition: Current scenario & combat 

strategies.” The Indian journal of medical research vol. 149,6 (2019): 695-705. 

doi:10.4103/ijmr.IJMR_1703_18 

 

85. Rippe, James M, and Theodore J Angelopoulos. “Relationship between Added 

Sugars Consumption and Chronic Disease Risk Factors: Current 

Understanding.” Nutrients vol. 8,11 697. 4 Nov. 2016, doi:10.3390/nu8110697 

 

86. Ventriglio, Antonio et al. “Mediterranean Diet and its Benefits on Health and 

Mental Health: A Literature Review.” Clinical practice and epidemiology in mental 



 65 

health : CP & EMH vol. 16,Suppl-1 156-164. 30 Jul. 2020, 

doi:10.2174/1745017902016010156 

 

87. Kanaan, A. (2021, July 6). As meat prices soar in Lebanon, veganism fills the gap 

for some. Reuters.  https://www.reuters.com/world/middle-east/meat-prices-soar-

lebanon-veganism-fills-gap-some-2021-07-06/ 

 

88. International Monetary Fund (IMF) (2021), International Financial Statistics and 

Data Files – Inflation, consumer prices (annual %) – Lebanon. The World Bank. 

https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG?locations=LB 

89. Molarius, Anu et al. “Mental health symptoms in relation to socio-economic 

conditions and lifestyle factors--a population-based study in Sweden.” BMC public 

health vol. 9 302. 20 Aug. 2009, doi:10.1186/1471-2458-9-302 

 


