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Abstract 

 

 Article Info 
 

Background: Obesity has many side effects and deadly risks. During the COVID-19 

pandemic, school closures have been affecting the lifestyle of students worldwide. This 

study aims to assess changes in the BMI and some physical parameters among students 

before and one year after the COVID-19 pandemic in Rafsanjan City, Iran. 

Materials and Methods: In this descriptive study, the sample included 793 high school 

students (422 males and 371 females) within the age range of 11 to 19. The sampling 

method was multistage clustering. Accordingly, we compared pre-pandemic data on the 

BMI and the circumference of the waist, hip, neck, and wrist with the data collected one 

year after the COVID-19 pandemic. 

Results: Our findings demonstrated that the BMI and the circumference of the waist, hip, 

and wrist were significantly higher in males one year after the outbreak of the disease. 

However, except for the neck circumference, a comparison of other variables before and 

after the COVID-19 pandemic in females showed no significant difference. Moreover, the 

results showed that the average BMI of all participants, regardless of their gender, 

increased significantly from 20.55 to 22.00 kg/m2. 

Conclusion: The data obtained from this survey would serve as an important evidence 

necessitating future planning for controlling overweight and obesity in order to reduce the 

probability of chronic diseases incidence in future. . Additionally, it is recommended that 

more comprehensive studies and extracurricular physical activity programs be designed 

to counteract the negative effects of sedentary behavior.  
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Introduction 

Obesity is the abnormal accumulation of excess fat 

in the body, which in addition to making a person 

look disproportionate, it brings about many side 

effects and deadly risks [1]. The prevention of 

obesity in children and adolescents reduces the 

risks of several chronic diseases, such as coronary 

artery disease and type 2 diabetes [2]. 

With the outbreak of the COVID-19 pandemic, 

many governments advised their citizens to stay at 

home to prevent the spread of the disease. This 

disease has changed many aspects of human life 
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[3]. Accordingly, it has led to various medical, 

political, socioeconomic, religious, cultural, and 

civilizational consequences [4]. 

During the COVID-19 pandemic, lockdown 

measures and school closures affected millions of 

teenagers and students worldwide [5]. A student 

who was present in the school environment for at 

least 6 to 8 hours took all of their lessons online at 

home. A great portion of student behavior in the 

school and classroom environment, at the 

presence of the principal, supervisor, and 

teachers, changed with online education [6]. 

Students in school had to display some personal 

behaviors, including wearing formal dress, sitting in 

a chair, doing physical activity, and interacting with 

classmates. However, with the outbreak of this 

disease and the holding of online classes, all these 

behaviors were either eliminated or greatly 

reduced [7]. Many studies have been conducted 

on psychological and economic effects of the 

COVID-19 pandemic in different societies [8]. 

However, less attention has been paid to the 

physical effects exerted after this disease, 

especially on students. 

Pietrobelli et al reported that screen time and sleep 

time increased significantly among obese persons, 

whereas sports activities decreased during COVID-

19 lockdowns [9]. A recent study in China explored 

lifestyle changes before and during the COVID-19 

pandemic and stated that all young participants’ 

activity pattern changed significantly [10]. Besides, 

it revealed that the prevalence of overweight and 

obesity increased significantly among the general 

young population. However, it is possible that 

some students may have lost weight due to 

economic problems caused by the COVID-19 

pandemic. 

Since there is a relationship between weight and 

the amount of physical activity, we evaluated 

changes in the BMI and some physical parameters 

before and one year after the COVID-19 pandemic 

among students in Rafsanjan City, Iran. 

 

Materials and Methods 

This study was approved by the Ethics Committee 

of Rafsanjan University of Medical Sciences 

(IR.RUMS.REC.1400.003). Informed written 

consent was obtained from all participants. A total 

of 793 high school students (422 males and 371 

females within the age range of 11 to 19) were 

included in this community-based study, 

Rafsanjan, Iran. For this purpose, their 

demographic information, including age and 

gender, was recorded. 

The sampling method was four-stage clustering. 

The first stage was associated with gender. At the 

second stage, 6 male and 6 female high schools 

were randomly selected from all high schools in 

Rafsanjan City. Next, grades 7 to 12 students were 

considered as clusters in schools. At the fourth 

stage, in each school, one class was randomly 

selected from each grade (cluster). The number of 

students in the pre-COVID-19 and post-COVID-19 

groups was 393 and 400, respectively. In fact, the 

sampling method was the same for both groups. 

In epidemiology, there is a type of study that 

evaluates the effect of natural phenomena, such 

as the occurrence of a pandemic, and compares 

conditions before and after such phenomena. 

Similarly, the present study was of the same type. 

Accordingly, in this study, the data obtained in 

June 2021 were compared with previously 

unpublished ones (before the COVID-19 pandemic 

and school closures, October 2019), which were 

related to another research project of the authors 

of the present study (IR.RUMS.REC.1397.039). 

This project aimed to evaluate anthropometric 

indices and the prevalence of cardiovascular 

disease risk factors in children and adolescents 

(10-18 years old) in Rafsanjan City. 

All measurement steps were taken with informed 

consent obtained from the students. The inclusion 

criteria included physically healthy students (aged 

11 to 19) and willingness to give informed consent. 

On the other side, the exclusion criterion was very 

obese students. 

Anthropometric measurements: Height was 

measured against a wall-fixed tape (Ficko K70, 

with 1mm accuracy), and weight was measured on 

a platform scale (PH-2015A) with 100gr accuracy. 

In fact, both measurements were performed 

without shoes in the morning [11]. The metric 

formula of the students’ weight in kilograms divided 

by their height in meters squared was used to 

calculate the BMI. In this study, we compared the 

pre-outbreak data on the BMI and the 

circumference of the waist, hip, neck, and wrist 

with similar data obtained one year after the 

COVID-19 pandemic. The aforementioned 

variables were measured as follows: (1) Waist 

circumference was measured at the midpoint 

between the iliac crest and the rib margin (after 

gentle expiration). (2) Hip circumference was 

considered the largest circumference at the gluteal 

region (in the standing position) [12]. (3) Neck 

circumference was measured at the superior 

border of the thyroid cartilage. (4) Wrist 

circumference was measured at the level of the 

styloid processes of the radius and ulna (the right 

wrist was measured) [13]. Next, all of the 

aforementioned measurements, which were 

recorded before the COVID-19 pandemic, were 
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compared with the data from one year after the 

pandemic. 

Data were presented as the mean ± SD. In 

addition, an independent t-test was used for the 

statistical analysis of the BMI and other physical 

parameters in each gender group before and one 

year after the COVID-19 pandemic. Besides, the 

Kolmogorov-Smirnov test was used to evaluate 

normal distribution of the data. Furthermore, a p-

value less than 0.05 was considered statistically 

significant. 

 

Results 

In the present study, a total of 793 high school 

students of Rafsanjan City, southeastern Iran, with 

an average height of 165.64 ± 10.25 cm and a 

mean weight of 59.18 ± 15.58 kg were included in 

the final analysis (Table 1). 

  

Table 1. Participants’ baseline characteristics 

 
Males (n = 422) Females (n = 371) Total (n = 793) 

Mean ± SD Range Mean ± SD Range Mean ± SD Range 

Age (y) 16.07 ± 1.31 12-19 15.51 ± 1.40 11-19 15.77 ± 1.38 11 ± 19 

Height (cm) 169.73 ± 11.27 120-203 160.99 ± 6.31 130-180 165.64 ± 10.25 120-203 

Weight (kg) 62.70 ± 18.26 30-135 55.16 ± 10.48 24.5-94.00 59.18 ± 15.58 24.50- 135 

 

The males’ average BMI before and after the 

COVID-19 pandemic was 20.11 ± 4.48 and 22.48 ± 

4.98 kg/m2, respectively, which showed a 

significant difference (P < 0.001). On the other 

side, the average BMI  in the females before the 

COVID-19 pandemic was 21.05 ± 3.82 kg/m2, 

which did not change significantly one year after 

the outbreak of the disease (P = 0.339) (Table 2). 

Furthermore, the neck circumference in the males 

and females before the pandemic was 32.21 ± 

3.84 and 32.01 ± 3.12 cm, respectively, which 

reached 36.76±3.69 and 32.91±3.02 cm, 

respectively, one year after the COVID-19 

pandemic, respectively. Accordingly, the difference 

was significant in both genders (males: P < 0.001; 

females: P = 0.006). 

 

Table 2. The BMI and some physical parameters among high school students in Rafsanjan City before and after COVID-
19 lockdowns 

Variables 

Male 

P-value* 

Female 

P-value* Before (222) After (200) Before (183) After (188) 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

BMI (kg/m2) 20.11 ± 4.48 22.48 ± 4.98 < 0.001 21.05 ± 3.82 21.44 ± 3.76 0.339 

Waist 

circumference 

(cm) 

73.31 ± 12.58 83.32 ± 13.90 < 0.001 72.88 ± 8.48 72.90 ± 9.52 0.982 

Hip 

circumference 

(cm) 

82.17 ± 16.02 89.67 ± 20.20 < 0.001 93.16 ± 8.85 91.40 ± 14.40 0.148 

Waist-hip ratio 

(cm) 
0.92 ± 0.25 0.98 ± 0.28 0.056 0.78 ± 0.07 0.82 ± 0.17 0.99 

Neck 

circumference 

(cm) 

32.21 ± 3.84 36.76 ± 3.69 < 0.001 32.01 ± 3.12 32.91 ± 3.02 0.006 

Wrist 

circumference 

(cm) 

16.03 ± 1.68 17.28 ± 1.76 < 0.001 15.51 ± 1.23 15.58 ± 1.54 0.649 

* Independent t-test 

 

Our findings revealed that the circumference of the 

waist, hip, and wrist was significantly higher in 

males one year after the outbreak of the disease 

than before. However, the comparison of the three 

aforementioned variables did not show a 

significant difference before and after the COVID-

19 pandemic in females. In addition, changes in 

the waist-hip ratio were greater in males than in 

females, but no significant difference was 

observed in either gender (Table 2). 

Additionally, after the evaluation of data on all 

participants, regardless of their gender, a 

significant increase was observed in the BMI and 

circumference of the waist, hip, neck, and wrist 

(Fig. 1). 
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Fig. 1. Data analysis of the BMI (A), circumference of the waist and hip (B), and circumference of the neck and wrist (C) 

in all students regardless of their gender; the results also showed that the numerical value of all variables was 

significantly higher after the outbreak than before it (P = 0.007 for the hip circumference and P < 0.001 for other 

variables). 

 

Moreover, data assessment for periods before and 

after the COVID-19 outbreak revealed that the 

waist circumference in males underwent most 

changes among other variables. 

 

Discussion 

Few studies have assessed the way the COVID-19 

pandemic changes lifestyle and activity patterns 

[14]. The COVID-19 pandemic has affected the 

lives of different groups, among whom students 

have been experiencing completely new 

conditions. After the COVID-19 pandemic and due 

to the prolonged social distancing, closure of public 

places, and home seclusion, students’ regular 

school activities were halted, and their dietary 

behaviors changed [15]. 

Findings from the present study showed some 

changes in the BMI as well as the circumference of 

the waist, hip, neck, and wrist. Accordingly, this 

supports the hypothesis of the increase in the 

obesity prevalence after one year from the 

beginning of the COVID-19 outbreak. Additionally, 

our results verifies a Chinese study that reported 

increased overweight and obesity in the youths 

during COVID-19 lockdowns [10]. In fact, it 

reported that all youths had about a 30% increase 

in their sleep time and a 36% increase in their 

screen time. Moreover, about 42% of the 

participants in this survey had increased sedentary 

time during weekdays. 

Lissak reported that excessive screen time was 

associated with eating junk food, snacking, and 

sedentary behavior, which was associated with 

high blood pressure, insulin resistance, and 

obesity in children and adolescents [16]. An 

elevated BMI caused by the increased 

consumption of junk food was reported in an Italian 

study by Di Renzo et al [17]. 

Ghosh et al reported that home quarantine caused 

greater psychological suffering for children than 

physical problems [18]. Besides, they reported that 

the closure of schools as well as aberrant sleep 

and dietary habits could disrupt students’ regular 

lifestyle, having been likely to trigger 

neuropsychiatric symptoms, including monotony, 

impatience, and distress. 

Dutta assessed physical activities and 

socioeconomic factors in the US states. 

Accordingly,  he reported a higher obesity rate 

(more than 15%) in students during the COVID-19 

pandemic [19]. A meta-analysis reported that the 

mortality rate among patients with a BMI greater 

than 25 kg/m2 was 21.66%, while this rate was 

7.07% in patients with a BMI less than 25 kg/m2 

[20]. Since the risk of deaths from COVID-19 

contraction is higher among obese people, it is 

important to identify factors affecting weight gain, 

especially during the pandemic [21]. 

The assessment of the UK Biobank’s data 

revealed that a higher BMI was associated with a 

greater risk of deaths from COVID-19 [22]. 

Additionally, other anthropometric measures, such 

as the waist-to-height ratio, waist-to-hip ratio, and 

waist circumference, were associated with a higher 

rate of deaths from COVID-19 in both genders. 

Furthermore, the risk of deaths from COVID-19 

associated with a larger BMI was higher in women 

than in men. 

Restrictions associated with the COVID-19 

pandemic have been disrupting the everyday 

routine life of all people, making changes to their 

eating habits, sleep time, and physical activity [23]. 

Among the major changes, one can refer to 

changes in dietary behaviors and unhealthy food 

choices, including sweets, sugary drinks, fried 

food, and potatoes, as well as food intake during 
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the COVID-19 pandemic. Furthermore, another 

concern during this pandemic is the rising food 

insecurity for financial reasons. In fact, children 

and adolescents are the groups most affected by 

these conditions [24]. 

As a matter of fact, reduced physical activity and 

restrictions on outdoor activities are other risk 

factors for obesity and weight gain. Furthermore, in 

recent years, the prevalence of obesity has been 

increasing in low- and middle-income countries in 

addition to high-income countries [25]. 

In this study, the students’ dietary behaviors and 

physical activity were not investigated, having 

been among the limitations of the present study. 

However, among the strengths of this study, one 

can refer to the comparison of the BMI and other 

physical parameters before and one year after the 

COVID-19 pandemic. To conduct more 

comprehensive studies, it is recommended that the 

effects of factors, such as psychological 

parameters, physical activity, dietary habits, 

economic status, and livelihood status of students 

be investigated. 

 

Conclusion 

In sum, the data from this survey can be used to 

plan for the prevention of the prevalence of obesity 

to decrease the number of young people with 

diabetes and high blood pressure. Moreover, 

school administrators and teachers should be 

informed of this important issue and design 

extracurricular physical activity programs to 

counteract negative effects of sedentary behavior 

and inactive lifestyles during COVID-19 lockdowns. 
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