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Abstract 

Background: The lifestyle behaviors such as consumption of fruit and 
vegetables, along with time spent in physical activities and screen time 
are crucial for weight management, and improving these behaviors 
may be a key role in increasing mental health. This study aimed to 
investigate the role of lifestyle behaviors on depressive symptoms in 
children during the Covid-19 pandemic. 
Methods: This was a descriptive correlational study. The statistical 
population included male and female elementary school students 
(grades 4-6) in public schools in the eastern cities of Mazandaran 
province in 2020, among which 530 people were selected by random 
cluster sampling. Data collection tools included questionnaires of 
children's physical activity, fruit and vegetable consumption, children's 
depression, screen time, and socioeconomic status. Data were analyzed 
using Mann-Whitney U, Kruskal-Wallis, Spearman correlation 
coefficient, and multiple linear regression tests. 
Results: The findings showed that just 13.3% of children had sufficient 
consumption of fruits and vegetables and 57.6% of students sufficient 
physical activity did not have.in addition, screen time was increased 
with age and be more in males. Regression analysis showed that the 
consumption of fruits and vegetables and physical activity both have 
the inverse effect on depressive symptoms, with the coefficient of 
effects-0.191 and -0.21 respectively; while screen time has a positive 
effect with an effective coefficient of 0.25 (Pvalue<0.05). 
Conclusions: It seems that in addition to physical activity and 
consumption of fruits and vegetables, the important role of screen time 
in the design of interventions to promote mental health in children, 
especially during the outbreak of Covid-19 should be considered. 
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Introduction 

The world health organization (WHO) has identified the 

outbreak of Coronavirus disease (Covid-19) as a major threat to 
physical and mental health because it has affected the lifestyle 

of families.1 With the epidemic of this disease, the best way to 
control the sources of infection is considered to be the 

implementation of a confinement and social isolation plan, and 
based on this, children were required to stay at home.2 

Restrictions on staying at home due to the spread of the 
coronavirus may lead to an increase in unhealthy behaviors, 

including overeating, inactivity, and screen time, and decreased 
physical activity, which is associated with non-communicable 

diseases and can disrupt the immunity system.3 However, a 

balanced diet and adequate physical activity are essential for 

the healthy development of children and adolescents and are 
important factors in health throughout life.4 

Regular physical activity is a prerequisite for healthy 
physical and mental development; which can not only act as a 

protective factor for the prevention and management of chronic 
diseases caused by mobility but also has a positive effect on 

mental health.5 To achieve these benefits, participation in the 
minimum recommended age-specific activity is essential.6 It is 

best to consider this from childhood because participation in 
sports activities in childhood and adolescence is associated 

with physical activity in adulthood.7 However, Covid-19 

restrictions such as the closure of schools, sports clubs, and 
lack of access to parks may prevent children from reaching the 

recommended level of physical activity.8 In addition, among 
dietary habits, the consumption of fruits and vegetable is of 

particular importance; due to its important sources of 
micronutrients and fiber, it is considered a valuable part of the 

diet and improving the consumption of fruits and vegetables as 
a key point of healthy nutrition has been recommended in the 

prevention of chronic diseases.9 So that WHO recommends 
consuming at least 400 grams of fruits and vegetables per day 

(equivalent to 5 units) to prevent these diseases.10 

Unhealthy lifestyles such as low physical activity and 

insufficient consumption of fruits and vegetables, which are 
very common in children and adolescents, play an important 

role in the development of obesity11 that obesity and 
overweight not only increase the risk of cardiovascular and 

metabolic diseases.12 It is also associated with mental 
disorders.13 Also, lockdown, school closures and restricting 

children to play at home away from school, classmates, friends 
and teachers, job and financial problems, and consequently 

pressure on families threatened children's mental health.14 In 

critical situations, especially disease pandemics, children are 
more likely to have psychological problems, and the prevalence 

of Covid-19 can lead to feelings of insecurity, anxiety and 
depression, sleep disturbance, post-traumatic stress disorder, 

irritability, and practical obsession in children.15 Excessive 
screen time is associated with health risks such as 

cardiovascular disease, insomnia, increased duration of 
sedentary behavior,16 and negative mental health outcomes 

such as depression.17 

Although some previous studies, such as Ahn & Fedewa’s 

metanalysis have ashown a significant effect of physical 
activity on children's mental health,18 a systematic review by 
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Rodriguez-Ayllon et al. showed that the effect of physical 

activity on children's mental health was not significant.19 Given 
the contradictory results of previous research and the lack of 

studies on children, Rodriguez-Ellen et al. suggested further 
research to investigate the effect of physical activity on 

children's mental health, which may be more important during 
the Covid-19 outbreak. In addition, the role of fruit and 

vegetable consumption in strengthening mental health has been 
recently examined20 that is better be studied in children. In 

addition, changes in screen time may increase the risk of 
attention deficit, anxiety, depression, and suicide in children 

and adolescents, which may be necessary for the event of a 
coronavirus disease outbreak.16 Selected lifestyle behaviors 

seem to play a role in the management of mental disorders;21 

therefore, the present study aimed to investigate the role of 

lifestyle behaviors on depressive symptoms in children during 
the outbreak of Covid-19. 

Materials and Methods  

The cross-sectional study design and research method were 
descriptive-correlational. The statistical population of the study 
included male and female elementary school students (grades 
4-6) in public schools in the eastern cities of Mazandaran 
province in 2020. 530 children based on Morgan’s statistical 
table with random clusters sampling method were selected 
according to the following steps: First, the eastern cities of 
Mazandaran province were identified according to the division 
of the provincial education office. In the next step, a list of all 
public elementary schools in the selected cities was obtained 
and schools were randomly selected in each statistical area. In 
the last stage, a class was randomly selected from each school 
in each 4-6 grade. To collect data from questionnaires of 
physical activity in older children, fruit and vegetable 
consumption, screen time, Bearlson children's depression, and 
socio-economic status used. Also, demographic characteristics 
were recorded with questions such as date of birth, educational 
level, disease, height, and weight. Based on the obtained height 
and weight, body mass index (BMI) was calculated based on the 
formula of weight (kg) divided by height (m2). Standard values 
of underweight (equal percentile and less than 5, normal weight 
(5-85 percent), overweight (85-95 percent), and obesity (equal 
percentile and above 95) were used to group body mass index.22 

After obtaining a authorizations from the education office 
of Mazandaran province and with the assistance of the physical 

education teacher of the school, using the Porseline website, 

the questionnaires are available electronically in the cyberspace 

groups of the schools. Ethical standards were observed 
including obtaining informed consent from students and their 

parents, ensuring privacy and confidentiality. Inclusion criteria 

was satisfaction with the study and exclusion criteria were 

children who did not have their habitual physical activity in the 
past week, and students who included it were not physically 

healthy. According to the exclusion criteria after the 
elimination of 32 people, due to the abnormal distribution of 

data resulting from the Kolmogorov-Smirnov test, data analysis 
using Mann-Whitney U, Kruskal-Wallis, Spearman correlation 

coefficient, and multiple linear regression test with SPSS25 
software was developed. 

Results 

Demographic characteristics including total number of 

participants, frequency percentage, age, height, weight, body mass 

index are presented in table 1. 

Kruskal-Wallis test showed that fruit and vegetable 

consumption and physical activity were higher in students with 

high socioeconomic status and screen time and depressive 

symptoms were higher in groups with low socioeconomic status 

(Pvalue<0.05). In addition, the level of physical activity in normal 

and low BMI children was significantly different from obese 

children and had a lower level of depressive symptoms score than 

other groups (Pvalue<0.05). According to table 2, the results of the 

Man-Whitney U test shows that although fruit and vegetable 

consumption was higher in female than male and the level of 

physical activity was higher in males than females, but the average 

fruit and vegetable consumption and physical activity in females 

and males were not significantly different. Depressive symptoms 

were more common in females than males, but this difference was 

not significant. Screen time was in females less than males and this 

difference was significant (Pvalue<0.05). 

Table 3 presents the correlation matrix of the research 

variables. The relationship between research variables calculates 

by Spearman correlation coefficient that there were depressive 

symptoms have a negative relationship between fruit and vegetable 

consumption and physical activity and a positive relationship with 

screen time. 

The results of regression analysis show that at the error level of 

0.05 by F test, the assumption of a linear relationship and the 

presentation of a predictive model for depressive symptoms were 

confirmed (Table 4). 

The study of each of the variables in the regression model 

shows that the consumption of fruits and vegetables and physical 

activity both have an inverse effect, and screen time has a direct 

effect on depressive symptoms. The coefficient of the effect of fruit 

consumption and vegetables, physical activity, and screen time 

display -0.19, -0.21, and 0.25, respectively in table 5. 

 

 

Table 1. Demographic characteristics in females, males and total 

BMI 
(M±SD) 

Weight 
(M±SD) 

Height 
(M±SD) 

Age 
(M±SD) 

Percentage frequency Number Gender  

20.70±2.94 10.00±40.61 11.92±138.58 1.00±11.38 49.6% 247 Females  

20.47±2.98 11.00±42.18 12.79±142.78 0.86±11.36 50.4% 251 Males  

20.58±2.96 10.50±41.39 12.35±140.68 0.93±11.37 100% 498 Total  
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Table 2. Assessing the status of research variables in students by gender 

Pvalue 

Indicators Quantitative  Variable status  

Variable   Not have have  

SD Mean Percentage Frequency Percentage Frequency Gender 

0.06 
1.10 3.23 45.5 30 51.2 221 Males 

Consumption of fruits & vegetables   
1.09 3.38 54.5 36 48.8 211 Females 

0.07 
0.78 2.70 55.0 116 45.6 131 Males 

Physical activity   
0.74 2.56 45.0 95 54.4 156 Females 

0.13 
4.97 12.43 49.6 66 50.4 184 Males 

Depressive symptoms   
5.10 13.22 50.4 67 49.6 181 Females 

0.04 
4.14 11.42 55.7 145 46.2 110 Males 

Screen time 
4.58 10.54 44.3 115 53.8 128 Females 

 

 

 

 

 

 

 

 

 

Table 4. Multiple linear regression analysis between life style behaviors with depressive symptoms 

Model Sum of squares df Mean square F sig Correlation coefficient R square Adjusted R squared 

Regression 1501.72 3 750.86      
Residual 11139.4 494 22.50 33.36 0.00 0.424 0.18 0.17 
Total 12641.1 497       

 

 

Table 5. Estimation of model coefficients between life style behaviors with depressive symptoms 

Pvalue t 
Standardized coefficients Unstandardized coefficients  

Model 
β Std.Error β 

0.00 23.10  0.842 19.45 Constant 

0.00 -3.49 -0.190 0.222 -0.87 Consumption of fruits & vegetables 

0.00 -4.37 -0.211 0.318 -1.39 Physical activity 
0.00 4.73 0.251 0.198 1.67 Screen time 

 

Discussion 

Home confinement in COVID-19 may lead to various types 
of unhealthy behaviors and can interfere with mental health. In 
this study, findings showed that consumption of fruits and 
vegetables and participation in physical activity has a reducing 
role, and screen time has an increasing role in the incidence of 
depressive symptoms. Consistent with this finding, the results 
of Yu et al. (2018) showed that high physical activity and 

adequate consumption of fruits and vegetables were 
independently associated with a significant reduction in the 
risks of depressive symptoms.23 Biddle et al. (2019) also stated 
that there is evidence for a relationship between physical 
activity and mental health, especially cognitive function and to 
some extent depression in children and adolescents.24 Exercise 
has been shown to increase brain-derived neurotropic levels in 
the central nervous system, which may improve symptoms of 
anxiety and depression. Exercise can also not only improve 
mood but also protect against mental disorders by increasing 
concentrations of dopamine, serotonin, and noradrenaline in the 
brain.19 

Saghafian et al. (2018) in a systematic review found that 
there is an inverse relationship between total consumption of 

fruits and vegetables and the risk of depression in cross-
sectional studies. Regression from observational studies 
showed an inverse linear relationship between fruit and 
vegetable consumption and the risk of depression; so that every 
100 g increase in fruit consumption decreases by 3%, the risk 
of depression and every 100 grams increase in vegetable 
consumption associated to decreases 3 % risk of depression in 
cohort studies and 5% in cross-sectional studies.25 Also, the 
findings of Kingsbury et al. (2016), in the relationship between 
fruit and vegetable consumption and depressive symptoms in 
longitudinal studies showed that the consumption of fruits and 
vegetables in each cycle is inversely related to the next cycle of 
depression and psychological distress.26 In the relationship 
between fruit and vegetable consumption and health, the 
evidence gathered shows that habitual consumption of fruits 
and vegetables, especially non-starchy ones, has health-
promoting properties that are beyond helping individual’s 
access to essential nutrients.27 Possible causal mechanisms of 
fruit and vegetable consumption on mental health include 
complex carbohydrate content (by increasing the entry of 
tryptophan into the brain and stimulating important 
neurotransmitters), vitamin B (by synthesizing important 
neurotransmitters), antioxidant content (as a defense 

Table 3. Correlation matrix between research variables 

 Consumption of fruits & vegetables Physical activity Depressive symptoms Screen time 

Consumption of fruits & vegetables 1    

Physical activity 0.490 1   

Depressive symptoms 0.306 0.317 1  

Screen time 0.155 0.286 0.346 1 
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mechanism against oxidative stress), mineral content, and 
brain-derived neurotropic factor.28 

Research evidence shows that when children do not go to 

school (e.g. weekends or summer vacations), their physical 
activity decreases, they follow less healthy eating habits, and 

screen time increases.29 Although home confinement is a safety 
measure against the spread of the coronavirus, it disrupts 

children's physical activity and exercise program and increases 
the risk of weight gain for children prone to weight gain;30 

while weight control is a preventative measure during the 
Covid-19 outbreak,3 physical activity and eating healthy foods 

are therefore recommended. Confinement at home with factors 
such as low socioeconomic status of the family, exposure to 

domestic violence, lack of opportunities for play and 
entertainment can threaten the mental health of children during 

the outbreak of Covid-19.31 The results of this study, in line 
with the findings of the study of Pombo et al2 showed that 

females and males with lower socioeconomic status had less 
physical activity than their peers with higher socioeconomic 

status, which may be mental health in children is more at risk.  

Lifestyle behaviors can play an important role in depressive 

symptoms in children during the Covid-19 outbreak. It is 
suggested that preventive interventions focus on changing 

children's lifestyles concerning the amount of physical activity, 

fruit and vegetable consumption, and screen time. Also, 
programs in the form of training courses to increase awareness, 

improve attitudes, and monitoring of these lifestyle behaviors 
to help promote students' mental health. Given that web-based 

interventions are effective in improving lifestyle, it is better to 
include such intervention methods in the planning according to 

the prevalence of Covid-19. One of the limitations of the 
research is the research community, data collection in a specific 

period, and the use of self-assessment tools. It is suggested that 
research with a mixed approach be used to explain the 

relationships. In addition, it is better to use objective tools such 
as the use of accelerometers to measure physical activity. 
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