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Introduction: The recent COVID-19 pandemic has profoundly disrupted the eating and lifestyle habits among populations, especially among younger populations who are more prone to unhealthy dietary behaviours. However, current knowledge related to eating and lifestyle patterns, especially physical activity and sleep among different generations is limited. Our study sought to understand the eating habits, physical activity, and sleep behaviours among high school students compared to their parents in Saudi Arabia, before and during the COVID-19 pandemic.

Methods: This study was conducted in public high schools in Jeddah, Saudi Arabia (n = 8 schools), spanning from September 2021 to April 2022. Data were collected using an online questionnaire, distributed to all students and their parents (n = 516) in these schools.

Results: During the pandemic, parents (46.4%) showed a heightened interest in health and nutrition compared to students (32.7%, p = 0.001). Food preferences changed for 58.1% of participants; 70.0% of parents and 36.7% of students opted for homemade food (p < 0.001). Unhealthy behaviours like eating out were more common in students. Weight varied by 74.0% during COVID-19, with more parents (41.4%) gaining weight than students (31.6%, p = 0.018). Physical activity dropped more for parents (42.1%) than students (23.9%), though 30.7 and 31.6% reported increases, respectively (p < 0.001). Regardless of the pandemic, students were more likely to sleep later compared to parents (58.0% vs. 41.4%; p < 0.001), while parents were more prone to waking up earlier compared to students (81.4% vs. 67.3%, p = 0.002).

Discussion: The findings underscore the varied pandemic impact on eating habits and physical activity between students and parents. Tailored interventions are vital for promoting healthier choices during health crises.
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1 Introduction

Eating habits regroup “conscious, collective, and repetitive behaviours, which lead people to select, consume, and use certain foods or diets, in response to social and cultural influences” (1). Eating habits are shaped by several individual, societal, and environmental influences, such as food taste, and culinary culture, influence of peers and society, and availability of cooking resources and food prices (2). Given the role of a healthy diet in disease prevention and health promotion, it is essential to assess dietary patterns across populations (3). The World Health Organization advises a diet rich in nutrient-dense food, balanced energy intake and expenditure, and minimal consumption of saturated fats, sugars, and salts (4). Fast food, a primary contributor to poor diet, is linked to various cardiometabolic disorders due to its high-calorie, sugar, salt, and fat content, alongside carbonated drinks (5).

Adolescent fast-food consumption, particularly among high school students, is linked to early onset obesity and its long-term risks (6). In countries like the United States, over a third of this demographic consumed fast food daily between 2015 and 2018. However, this trend extends beyond developed nations (7). According to a recent Global School-Based Student Health Survey across 54 low-to-middle-income countries, over half of the adolescents consumed fast food weekly, with 10.3% consuming it four to seven times a week, the highest rates noted in Southeast Asia (7). In Saudi Arabia too, adolescents show a predilection for fast food and carbonated drinks over fruits and vegetables (8, 9).

Decreased physical activity, alongside fast-food consumption, is another major unhealthy lifestyle trend among adolescents. Physical activity levels among Saudi Arabian adolescents show wide disparities, ranging from 4 to 44.5% (8). This indicates a marked inadequacy in physical activity levels within this demographic, underscoring an area of concern in adolescent health behaviour. Further, sleep deprivation is increasingly prevalent among adolescents, including those in Saudi Arabia (8, 10).

Besides these trends, the recent COVID-19 pandemic has raised additional concerns regarding disruptions to eating habits and lifestyle patterns such as physical activity and sleep among populations. While the pandemic has encouraged some individuals to adopt healthier lifestyles, it has conversely led others towards less healthy behaviours. An Italian study involving individuals aged 12 and above showed that the COVID-19 pandemic and subsequent lockdown led to weight gain among nearly half of the respondents. On the other hand, nearly 40% have increased their physical activity, 15% shifted to purchasing organic produce, and a minority (3.3%) of smokers decided to quit. Additionally, adherence to the Mediterranean diet was higher among the 18–30 age group (11). In Spain, approximately 40% gained weight and 31% lost weight, while nearly 40% reported poorer sleep quality. Both weight gain and poorer sleep were correlated with age and BMI. Physical activity ceased in 44.7% of participants, varying by sex, age, BMI, and sleep quality. Based on an emotional-eater questionnaire, 21.8 and 11% were classified as emotional eaters or very emotional eaters, respectively (12). In the United Arab Emirates (UAE), the COVID-19 period was marked by weight gain among 31% of the individuals, associated with high rates of physical inactivity (38.5%), along with a shift from Mediterranean diet towards unhealthy patterns. Additionally, emotional and physical exhaustion and irritability were significantly higher during the pandemic compared to before, and sleep disturbances were reported in 60.8% of participants (13). In Kuwait, among 415 participants aged 18–73, the practice of skipping breakfast remained consistent, while late-night snack or meal consumption significantly increased during the pandemic. Interestingly, fast-food consumption showed a drastic decrease, with 82% of participants reporting no consumption during the COVID-19 period. The majority of participants also reported having freshly made meals as their main dish. There was also a significant increase in Americano coffee and fresh juice consumption, and a decrease in fish and seafood intake. However, there was a significant reduction in physical activity, an increase in screen time and sedentary behaviours, and altered sleep patterns with increased day-time sleep and decreased night-time sleep (14).

These observations stress the relevance of assessing the changes in eating habits and lifestyle parameters after COVID-19, especially among younger populations who are more prone to unhealthy dietary behaviours (15). Therefore, the present study aimed to explore before and during COVID-19 changes in eating habits and lifestyle behaviours including physical activity and sleep among Saudi high school students, by reference to older populations represented by their respective parents. Understanding these pandemic-induced eating and lifestyle shifts is crucial for informing public health strategies and educational programs aimed at promoting healthier choices, particularly among young and at-risk populations, who seem to be more susceptible to such detrimental changes.



2 Materials and methods


2.1 Study design

We conducted a cross-sectional pilot study in public high schools in Jeddah, Saudi Arabia, spanning from September 2021 to April 2022. It was conducted according to the guidelines proposed in the Declaration of Helsinki and was reviewed and approved by the Research Ethics Committee of the Faculty of Applied Medical Sciences at King Abdulaziz University on November 2, 2021, under the reference number FAMS-EC2021-15. The Planning and Information Department of the Ministry of Education in Jeddah City granted us permission to distribute the survey electronically to both boys’ and girls’ high schools.



2.2 Participants and sampling

The study included students (both boys and girls) aged 15–18 years, enrolled in grades 10, 11, and 12, as well as their parents residing in Jeddah city. Students outside this age range and those with any chronic diseases were excluded from the study. The initial sample consisted of 528 students, of whom 376 (71%) met the inclusion criteria.

We employed a multistage random sampling technique to select student participants from schools in Jeddah city, which is geographically divided into four regions according to the local school supervisory centers (North, East, Middle, and South). The first stage was to proportionally allocate the number of schools across these four regions (n = 213) (Figure 1). In the second stage, we randomly selected two schools from each region: one for boys and one for girls. From each school, three classes were chosen at random (one class from each grade: 10th, 11th, and 12th). Each class was treated as a cluster, and all students in that class, along with their parents, were invited to participate in the study. On average, there were 20–22 students per class in each school. The study protocol and procedures were explained at the beginning of the survey and written informed consent was obtained from all participants prior to their participation.
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FIGURE 1
 Flowchart for eligible sample.


In total, 376 students and 140 parents participated in the study. We surveyed eight schools, encompassing 24 classes from grades 10th, 11th, and 12th. Of the student sample, 147 were from boys’ schools, while 229 were from girls’ schools.

An online version of the questionnaire was tested on a smaller sample of 94 participants (58 students and 36 parents), who were not included in the parent study. Minor amendments were made on the questionnaire to enhance clarity.



2.3 Sample size

We calculated the required sample size using the Epi Info sample size calculator, considering the total number of high school students in Jeddah to be 153,641 students (General Directorate of Education in Jeddah, Saudi Arabia). We estimated a dropout rate of 20% and applied a confidence level of 95%, a margin error of 5%, and a design effect of 1:1. Therefore, we determined the total sample size to be 245 students.

We exceeded the student target by recruiting 376 participants; however, we faced challenges in recruiting parents, resulting in a smaller sample size of only 140 participants. The limited access to parents compared to students contributed to this discrepancy. Parental participation was encouraged through indirect contact, involving communication via schools’ management. In contrast, student recruitment involved direct engagement. This difference in recruitment methods made it more difficult to recruit parents, which is the primary reason for the disparity in sample sizes between students and parents.



2.4 Data collection

An online questionnaire was designed to evaluate eating, physical activity, and sleep patterns both before and during the COVID-19 pandemic among high school students and their parents. The questionnaire that has been used in this study was adapted from the works of Aljaaly (16) and Bakhsh et al. (17) in Arabic Language. After that an expert panel, consisting of eight health professionals with medical and clinical nutrition backgrounds reviewed, revised, and approved the Arabic version of the questionnaire, using the guidelines provided by Tsang et al. (18). Prior to administration, the questionnaire was pilot tested among a sample of 92 respondents, who were not included in the study. The pilot sample provided their feedback regarding the clarity of the items, thereby enabling editing of the final version of the questionnaire.

The questionnaire included four sections. Section one encompassed ten questions relating to socio-demographic and health-related characteristics such as age, gender, nationality, place of residence, marital status, education level, work status, history/type of chronic diseases, and COVID-19. Section two evaluated eating habits and sleep patterns before COVID-19. We inquired about participants’ regular meals, snacking habits, home-cooked food consumption, eating out habits, beverage choices, frequency of water intake, and sleep/wake patterns. Section three explored the impact of COVID-19 and lockdown on eating habits and physical activity. We evaluated how the interest towards health and nutrition changed during COVID-19 (not affected, decreased, increased), as well as the shifts in food preference (lesser or more homemade, etc.), number of meals and snacks, and exercise, and the patterns of weight changes (no change vs. gain vs. loss). Section four investigated the knowledge about nutrition and health between students and parents before and during the pandemic. We collected information related to reading or following about weight, diet, and nutrition, source of this information, and whether the interest to know about health and nutrition affected by COVID-19.

All the four sections of the questionnaire including demographic and health status, eating habits and sleep patterns before COVID-19, eating habits and physical activity during COVID-19, and the knowledge about nutrition and health were mandatory to be answered by the participants who agreed, based on the consent form, to participate in the study.



2.5 Statistical analysis

We used IBM SPSS Statistics, version 21.0 for Windows, for data analysis. Descriptive statistics were used to present the answers to the different questionnaire sections. The differences in eating habits and lifestyle patterns including physical activity and sleep patterns between the two generations (students versus parents), as well as the impact of COVID-19 of these patterns, were analyzed using Chi-square and Fischer’s exact tests, as applicable. A p-value <0.05 was considered statistically significant.




3 Results


3.1 Characteristics of the study participants

This survey was completed by 516 participants, including 376 high school students (147 males and 229 females) and 140 parents (47 males and 93 females). The family size was 6 or more in 71.2% of the participants. Majority of the parents were aged 41–50 years (54.3%), followed by 22–40 years (27.1%), and 71.4% of them had a bachelor’s degree. Students were aged 15–18 years in 91.2% of the cases. Chronic diseases were more frequent among parents (22.9%) than students (9.6%), p < 0.001. COVID-19 infection was reported among 26.6% of the students and 29.3% of the parents (Table 1).



TABLE 1 Characteristics of the study participants (N = 516).
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3.2 Eating habits and sleep patterns before COVID-19 pandemic

A significant proportion of participants, particularly students (64.6%), did not adhere to eating three main meals daily compared to parents (42.1%), and the difference was statistically significant (p < 0.001). Most meals were prepared by mothers for students (78.5%) and wives for parents (55.7%), with a significant difference observed (p < 0.001). Participants predominantly favored home-made food (68.8%), more among parents than students, respectively (92.1% vs. 60.1%, p < 0.001). Notably, there was a higher preference for eating out (86.2% vs. 76.4%; p = 0.009) and consuming more than one take-out meal (45.2% vs. 27.9%; p = 0.001) among students versus parents, respectively. Fast food was preferred over casual dining, especially among students (p < 0.001). Water was the most consumed beverage in both groups, while significant differences were observed in other types of beverages (p < 0.001). Distinct sleep patterns were evident between students and parents, as students were more likely to sleep later compared to parents (58.0% vs. 41.4%; p < 0.001), while parents were more prone to waking up earlier compared to students (81.4% vs. 67.3%, p = 0.002) respectively (Table 2).



TABLE 2 Eating habits and sleep patterns before COVID-19 in students and parents.
[image: Table2]



3.3 Impact of COVID-19 on eating habits and physical activity

COVID-19 had marked effects on the eating habits and physical activity parameters. Food preferences shifted among 58.1% of the participants, with 70.0% of parents and 36.7% of students consuming more homemade food (p < 0.001). Changes in meal frequency were notable, with a quarter (25.0%) of parents increasing their number of meals versus 18.1% among students (p = 0.035). Weight fluctuations were observed among 74.0% of the participants during COVID-19, more often consisting of weight gain. Intergroup comparison showed that 41.4% of parents and 31.6% of students gained weight, while 16.4 and 25.0% lost weight, respectively (p = 0.018). There were significant changes in exercise time as well, with a substantial decrease particularly noted among 42.1% of parents compared to 23.9% of students, while 30.7 and 31.6% reported increase during COVID-19, respectively (p < 0.001) (Table 3).



TABLE 3 Impact of COVID-19 on eating habits and physical activity in students and parents.
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3.4 Knowledge about nutrition and health

Knowledge about nutrition and health varied among the two generations, with a significantly higher interest in reading or following weight and nutrition related information among parents (70.7%) compared to students (45.5%, p < 0.001). As for the source of such information, 46.4% of parents and 32.7% of students relied on social media (p < 0.001), and 22.9% of parents compared to 9.6% of students obtained information from health professionals (p < 0.001). A notable percentage of parents (19.3%) also turned to mass media as a source of information, in contrast to 8.0% of students (p < 0.001). During the pandemic, there was a significant increase in the interest in nutrition and health knowledge among 36.4% of the participants, more among parents than students, respectively (46.4% vs. 32.7%, p = 0.001) (Table 4).



TABLE 4 Knowledge about nutrition and health in students and parents.
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4 Discussion

The COVID-19 pandemic has precipitated varying eating and lifestyle shifts across global populations, with weight fluctuations, changes in eating habits, altered sleep patterns, and variable levels of physical activity reported in various populations. While some positive changes have been observed, the majority of changes signify a concerning trend towards less healthy lifestyles. These fluctuations in eating and lifestyle behaviours including physical activity and sleep patterns present potential risks especially for the younger demographic, who are often more susceptible to adopting unhealthy dietary practices. To our knowledge, this is the first Saudi study investigating eating habits, physical activity, and sleep patterns of high school students and their parents before and during COVID-19. It demonstrated the differential impacts of the COVID-19 pandemic on the eating habits and lifestyle behaviours of high school students and their parents. This highlights the need for age-specific public health strategies and educational programs to promote healthier habits and lifestyle choices, particularly for youth and vulnerable populations.


4.1 Eating habits among students and parents before and during COVID-19

Before COVID-19, high school students showed a marked predilection for fast food/dining out and carbonated drinks, compared to their parents. This is consistent with previous research showing that 25–80% of the Saudi teenagers reported regular consumption of fast food (8). Another Saudi study found that among Saudi women, beef or chicken burgers (70.4%) were the most popular fast-food item, followed by pizza (32.7%) and French fries (29.5%) (19). The generational effect was further demonstrated in a cross-sectional study conducted in Iran, indicating that young people consumed more fast food than their parents (20). Additionally, the high consumption of soft and carbonated drinks among Saudi youth was previously reported (9), and such beverages are often consumed within fast food meals. The idea that fast food is appealing, easy to make, and high in calories and energy is just three of the many reasons why it is popular among school-aged children (9, 21). Furthermore, fast food allows students to spend time with their friends, gives them a taste of autonomy, and gives them a sense of belonging to contemporary society and Western culture (21). Parents’ lack of interest in or knowledge of teenage food preferences, combined with their lack of time and/or money to provide traditional meals, can also play a role in shaping these preferences (21).

Regarding the effect of COVID-19 pandemic on eating habits, we observed differential shifts in eating habits between the two generations. By focusing on students’ group, one-third of them cultivated interest in health and nutrition and half of them experienced a shift in their food preference. This frequent shift to homemade food may be explained by two factors, including the lockdown context, imposing longer home stays, and the growing interest in diet. By comparison, parents exhibited a greater shift towards homemade food, which was consistent with their greater interest in health and nutrition. On the other hand, a minority of two groups reported increase in the frequency of meals or snack, with no remarkable generational effect. This suggests that COVID-19 crisis on eating habits was more likely to be qualitative than quantitative.

The review of international studies exploring the impact of COVID-19 on eating habits provides interesting observations. In the United States, the transition from before to after COVID-19 period was accompanied with several changes in the eating habits of adolescents. Specifically, there was an increase in the daily consumption of soda (from 14 to 22%) and fast food (from 7 to 10%). However, the daily intake of caffeine, fruits, vegetables, and sweets saw minimal changes (22). These shifts towards less healthy food options could have potential health implications for adolescents in the long term. Hence, the observed preference for fast food and carbonated drinks among high school students, despite parental inclinations towards healthier, home-cooked meals, seems to underscore a broader, potentially universal trend of intergenerational differences in dietary choices.

On the other hand, the closure of schools and businesses during lockdown, the extra time spent at home by students and parents, and the higher costs incurred by families as a result of the outbreak may all contribute to the improvement in the eating habits. Data from Italy showed that teenage diets had improved during COVID-19 lockdown, with fewer calories coming from fried foods and more from fruits and vegetables (23). Another survey of 2,706 Riyadh residents conducted before and after the lockdown revealed significant dietary changes, including an increase in the consumption of homemade meals, among Saudi adults. However, both the quality and quantity of the food consumed were altered (24). This variable impact of COVID-19 across the studies can be explained by the varying cultural and societal norms of the respective populations, both those related to culinary traditions and levels of nutritional awareness.

By further exploring the intergenerational effect, this shift in food preferences can be traced not only to cultural and societal factors but also to physiological changes and evolving lifestyle choices across different age groups. Interestingly, age-related differences in caloric intake and lifestyle choices can be influential factors in shaping these eating patterns. As people generally consume fewer calories with advancing age (25), this could be a significant determinant of their food choices. This notion is supported by the increased awareness about the negative aspect of junk food observed among adults (26), which may drive a preference for home-cooked meals over fast food.



4.2 Physical activity among students and parents during COVID-19

While the COVID-19 period was associated with decreased physical activity in a high percentage of the participants (more among parents than students), a significant proportion from both groups experienced an increase in exercise time during this period. This may be due to the increased active engagement in exercise in reaction to the imposed mobility restriction by lockdown. However, our questionnaire did not specify the timing of this shift, which could lead to variations in reported exercise time across different phases of the pandemic, with participants potentially highlighting only the most notable changes. A longitudinal study from Spain showed a 40% decrease in overall physical activity time among the study participants during lockdown (27). Another prospective study from Australia assessed the impact of COVID-19 on the physical activity of “10,000 Steps” program members and found a temporary decrease in daily steps following the first COVID-19 case and the start of lockdown. The reduction was consistent across all age groups and genders. However, steps quickly increased after restrictions were eased (28). Consistently, some studies showed increased use of parks, trails, and recreational activities among certain population groups at the start of the COVID-19 pandemic (29). However, most international research consistently shows significant decreases in mobility, walking, and physical activity, while revealing a rise in sedentary behaviour (30). This divergence in observations could be attributed to the multidimensional impact of lockdown measures on individuals’ physical activity levels. On one hand, the lockdown could stimulate individuals to participate in sports activities, driven by an increased availability of time and the need to alleviate feelings of boredom, loneliness, and anxiety through stimulating and stress-relieving activities. Conversely, the enforcement of lockdown measures necessitated the closure of fitness facilities and public parks, thereby reducing the opportunities for individuals to engage in organized physical fitness activities.

By focusing on youth, a systematic review of 51 international articles indicated a global decline in physical activity during the COVID-19 pandemic. Critical findings include a lower percentage of adolescents meeting the World Health Organization (WHO) physical activity guidelines, along with gender differences favoring boys in exercise levels. Furthermore, vigorous physical activity was associated with reduced anxiety during stressful periods, as noted in the U.S. Furthermore, the levels of physical activity have significant implications for mental health during the pandemic period (31). Another prospective study observed an overall decline in physical activity among adolescents during the COVID-19 lockdown. However, such impact was significantly more remarkable among younger adolescents (aged 14–16 years) compared to their older counterparts (16–18 years). Furthermore, authors identified parents’ education and before COVID-19 engagement to be protective factors against physical activity decline (32).

To understand these effects, Teare and Taks used the Social Ecology Theory to explain the shift in recreational activities among the youth during the COVID-19 lockdown. They identified several intrapersonal and interindividual factors that shaped the dynamics of exercise preferences and behaviours during the pandemic. This was combined with political, institutional factors that influenced access to sports facilities, which had financial and community implications and played an additional role in shaping the youths’ activities and preferences (33). Besides, the impact of COVID-19 on physical activity among youth was associated with other detrimental behaviours, particularly increased sedentary recreational activities such as gaming (34).

From a public health perspective, these observations highlight the importance of physical activity for youth’s overall health, the need for adaptable exercise options, the significant role of parents and home environments, and the potential of technology to improve accessibility.



4.3 Poor sleep quality in Saudi students

Findings from this study showed a significant disparity in sleeping patterns between students and adults (p < 0.05). This denotes the susceptibility of the younger populations to delayed sleep phase syndrome, characterized by a shift in sleep schedule towards later hours, which can be further exacerbated by factors such as increased screen time (35), academic pressure (36), and disrupted psychosocial well-being (37). Local studies conducted pre-pandemic in Jeddah and Riyadh observed prevalent sleep disturbances among Saudi adolescents, with 65% reporting issues and an additional 37% experiencing excessive daytime sleepiness, while around one-third of adult participants reported sleeping for less than 7 h per night (38, 39). This indicates a rampant suboptimal sleep quality among both adolescent and adult populations in Saudi Arabia, which is probably due to the local culture and lifestyle. However, it is worth noting that there appears to be a higher prevalence of sleep deficiency among adolescents like one observed in the present study. A study from Turkey showed that 55.5% of school-aged children experienced sleep disturbances during the COVID-19 pandemic, with younger children being more susceptible. Several socioeconomic and psychological factors have been linked to these disturbances, underlining the importance of education and social and mental health support for families to mitigate sleep disturbances in children during periods of crisis (40). These findings emphasize the importance of mental health support, healthy lifestyle education, and balanced screen use to address sleep disturbances, which can have significant implications for the physical and mental health, academic achievements, and overall well-being of school-aged children.



4.4 Limitations

This study has several limitations that should be acknowledged. First, the cross-sectional design used to collect before COVID-19 data may be subject to recall bias, potentially affecting the reliability of participant responses. Second, the self-reported questionnaire may introduce subjectivity and potential inconsistency. Third, our research design did not strictly adhere to a 1:1 ratio of students to parents, which may reduce the statistical power of the comparative analysis. We also did not perform a paired analysis, which would compare each student with his/her parent, thereby offering a more precise comparison by eliminating the potential variances that may be attributed to individual household parameters. Moreover, the absence of information about non-participants and their characteristics in comparison to participants, which could enhance the generalizability of the findings.

Further limitations relevant to the context that need to be highlighted is that the data was collected three years ago during the height of the COVID-19 pandemic. While this provides valuable insights into eating habits during an unprecedented time, the long-term effects and current trends may have evolved since then. Indeed, there is a potential for significant changes in eating habits and food availability post-pandemic, which compromises the current relevance of the findings to the target population of young individuals aged 15–18 years old. The perspective of this age group, particularly their adaptive behaviours and new eating patterns post-pandemic, may not be fully captured in the study. Ongoing or future studies would be necessary to capture these changes and provide more current insights.

Lastly, it is essential to emphasize the challenges in capturing real-time data during the pandemic. Despite these limitations, insights gained from this study can still contribute to the broader understanding of pandemic impacts on eating habits and, more broadly, lifestyle behaviours including physical activity and sleep patterns among the adolescent group. These limitations provide important context for interpreting the findings of this study.




5 Conclusion

There are considerable differences in eating habits, physical activity, and sleep patterns among high school students and their parents, before and during the COVID-19 pandemic. While parents demonstrated a significant increase in health and nutrition awareness, students showed higher tendencies towards unhealthy behaviours. These insights highlight the differential impact of the pandemic across the population age groups, underscoring the need for generation-specific health promotion interventions considering the unique challenges and behaviours. Future research, with a more rigorous design, is warranted to further explore these intergenerational differences and develop effective strategies to mitigate unhealthy lifestyle patterns and their dynamic shifts during crisis periods.
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