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ABSTRACT

Problem Statement: Staying and working at home
due to SARS-CoV-2 pandemic, caused a lack of
physical activity and lead people to be more
inactive and incent to consume more unhealty food
during the day comparing with pre-pandemic.
Balanced nutrition and physical activity are
important in terms of keeping body composition
values at optimum and therefore staying healthy.
Approach: Many factors exist that could affect body
composition values, however, balanced nutrition
and physical activity are foremost effective. These,
in particular, affect the body's fat-muscle ratios and
body mass index (BMI). Purpose: In the study, it was
aimed to examine the relationship between body
composition values and nutrition and physical
activities of the three-month quarantine period due
to the SARS-CoV-2 (Covid-19) pandemic. For this
purpose, body composition values of 16 subjects
before and after the quarantine period were
evaluated in terms of weight, body fat mass, total

body water, mass out of fat, visceral fat, obesity,
body mass index, muscle mass. Results: Nutrition
and physical activity data of the subjects were
determined by examining the questionnaire applied
to the subjects. A significant correlation (p <0.05)
was found between the obesity value and the
subjects who consumed the same or less food
during quarantine comparing with pre-pandemic.
Moreover, it was observed that there were
statistically significant decreases (p <0.05) in the
weight, body fat mass, obesity and visceral fat
values, and a remarkable decrease (p <0.001) in
BMI value of the subjects who had to work during
the quarantine. Conclusions: Hereby; it is seen that
stable nutrition and work-life positively affect body
composition values. It was determined that
specifically, the working subjects ameliorate their
body composition values, thus may have better
health.
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INTRODUCTION

The SARS-CoV-2 (Covid-19) outbreak, which started in Wuhan, China in December 2019, quickly spread to the
entire world. It was expected to remain epidemic such as SARS-CoV or MERS-CoV (Drosten et al., 2003; Zaki et
al., 2012), however, SARS-COV-2 rapidly turned out to pandemic which leads many countries to take rapid
measures. The measures aim to minimize the risk of transmission began with the mask-wearing exigency, then
evolve to curfew and quarantines (WHO, 2020). The first case was seen in Turkey on 11 March 2020 as part of
this process, a number of measures were taken and restrictions swiftly began. Thereupon the restrictions,
warnings and fear of the people, the general public stayed at home for three months and did not leave their

homes until the decrease of restrictions due to the downturn in the number of cases (MOH, 2020; MOIA; 2020).

Staying and working at home due to restrictions, caused a lack of physical activity involuntarily. This causes
people to be more inactive and incent to consume more unhealty food during the day comparing with pre-
pandemic (Ammar et al., 2020; Blaszczyk-Bebenek et al., 2020; Carter et al., 2020). Balanced nutrition and
physical activity are important in terms of keeping body composition values at optimum and therefore staying

healthy (Ammar et al., 2020; Chen et al., 2020; Martinez-Ferran et al., 2020; Narici et al., 2020).

The importance of balanced nutrition for health is selfevident (Ammar et al., 2020; Blaszczyk-Bebenek et al.,
2020; Zachary et al., 2020). Nutrition, which is one of the fundamental instinct of humans; is taking the essential
nutrients into the body at regular intervals and sufficient levels to grow and develop and to continue their life in
a healthy way. Adequate and balanced food consumption is required for a healthy diet. If the energy taken into
the body is more than the energy that the body burns, the excess energy is stored as fat. Therefore, it negatively
affects body composition, especially with fat-related values. Eventually, a number of problems may arise such as
weight, obesity and visceral fatness. To prevent this condition, the food variety should be abundant and

balanced (Butler and Barrientos, 2020; Carter et al., 2020; Martinez-Ferran et al., 2020; Narici et al., 2020).

On the other hand, physical activity is another event that ensures the continuity of life. A short walk, a short
workout and even cleaning can be evaluated within the scope of physical activity. To summarize physical activity;
is the whole movements, works and actions in routine life. In this sense, every activity that ends with the use of
energy by the organism is considered as physical activity (Aykin and Bilir, 2017). To exemplify, working is a
physical activity in itself. Contrary to this, activities such as sitting and sleeping can be considered as
inactive/sedentary times without physical activity. It is inevitable that physical activity also affects body
composition values, as it is associated with energy consumption (Chastin et al., 2012; Chen et al., 2020; Narici et

al., 2020; Zachary et al., 2020).

Many factors exist that could affect body composition values, however, balanced nutrition and physical activity
are foremost effective. These, in particular, affect the body's fat-muscle ratios and body mass index (BMI). Also,

in the formation of body composition; fats, bones, muscles, extracellular fluids and other organic substances
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such as minerals and proteins are present in the organism (Carter et al., 2020; Hu, 2008; Kyle et al., 2003).
Changes in these values are directly related to health (Carter et al., 2020; Chastin et al., 2012; Chen et al., 2020).
In the quarantine and restrictions processes that occur due to the SARS-CoV-2 pandemic, the routine life
patterns of people frankly changed (Bhutani and Cooper, 2020) and it has been considered that this

circumstance may also affect body composition values, especially related to nutrition and physical activity.

This study aims to reveal how staying at home during quarantine affects the relationship between nutrition and
physical activities and body composition values. The four essential hypotheses established for this aim are as
follows; subjects who consume the same or less food during the quarantine than the pre-pandemic period
should have better body composition values than those who are consuming more, subjects who had to work
during the quarantine should have better body composition values compared to the subjects who do not work,
subjects who engage in any physical activity even for a short time during the quarantine, should have better
body composition values, subjects who are more active/less sedentary during the quarantine should have better

body composition values compared to the subjects who are less active.

MATERIAL & METHODS

Ethics Statement

The research protocol of the current study was approved by the Turkish Republic Ministry of Health (No.
T14_52_01) and Yozgat Bozok University Ethics Committee for the Non-Interventional Clinical Research (No.
2020-12-235). Also, the informed consent has been signed by the clinic and all human subjects who have

supported the study.

Timing and Test Subject Selection

In the study; the declaration of restrictions in Turkey and the date of began to reduce the quarantine measures,
the 3-month period between 15th March 2020 and 15th June 2020 was taken into consideration. It was paid
regard to the subjects included in the study who did not have any chronic diseases or health problems during
this period according to clinical health records. As a result, it was decided to use 16 subjects in the present work.
12 male and 4 female subjects, the age between 19-37 and the lenght between 159-183 cm participants were

participated in the experiment.

Nutritional and Physical Activity Data Collection

Retrospective records for the food consumption data and daily routine information, questionnaire were used to
determine the nutritional and physical activity values of the subjects to understand the effect of the differences
before and after pandemic restrictions. To obtain the nutrition and physical activities of the subjects, the

questions specified in Table 1 were asked to the participants who participated in the experiment.
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Body Composition Analysis

Within the specified period of three-months, the comparative analyzes of the body compositions before the
pandemic and after quarantine restrictions were evaluated. The evaluation was carried out retrospectively with
clinical data. Analyzes were performed with Tanita BC 601 device. During the use of the device, all subjects were
wearing light clothes, with all their belongings were left and their feet were bare. The analysis was completed
with bioelectric resistance measurements in 30 seconds with 50 kHz current and 0.8mA (Ozer, 2009). At the end
of the period, the subjects were analyzed in terms of Weight, Body Fat Mass, Total Body Water, Mass out of Fat,
Visceral Fat, Muscle Mass, Obesity, Body Mass Index (BMI).

Statistical Analysis

Descriptive statistics for each variable were calculated and presented as “Mean * Standard Error of Mean” and
“Median (Range)” for continuous data and frequencies (n) with percentages (%) for categorical data. Before
performing the statistical analysis, data was examined with Shapiro-Wilk test for normality and Levene test for
homogeneity of variances as parametric test assumptions. Data were subjected to two-way mixed ANOVA
(Analysis of Variance) using General Linear Model for repeated measurements procedure to examine the
differences between the "Group" and "Sampling Time" of the measurements obtained. The model included
"Group” and "Time” as the main effects and "Group x Time" interaction effects. Simple effect analysis with
Bonferroni adjustment was used to break down the significant interaction effect term. In cases where the test
assumptions are violated, a robust two-way mixed ANOVA procedure was used. A probability value of less than
0.05 was considered significant unless otherwise noted. Stata 16.1 and R v 4.0.2 (WRS2 package) was used for

statistical analysis (StataCorp, 2019; R Core Team, 2020; Mair and Wilcox, 2020).

TABLE 1. NUTRITIONAL AND PHYSICAL ACTIVITY QUESTIONNAIRE

Questions Answers

Q1. What was the amount of food you consume during the pandemic | A) Same or less than pre-pandemic
compared to the pre-pandemic period? B) More than pre-pandemic

Q2. During the pandemic, did you have you to worked outside the | A) No

home for paid or unpaid work in routine? B) Yes
Q3. During the pandemic, how many days did you have to bike? A) I had to (how many days x minutes
or hours)

B) I didn’t have to

Q4. During the pandemic, how many days did you have to walk for | A) | had to (how many days x minutes
more than 10 minutes? or hours)

B) I didn’t have to

Q5. During the pandemic, how many days did you have to do | A)!had to (how many days x minutes
housework (sweeping floors, wiping windows, etc.) for more than 10 | or hours)

minutes? B) I didn’t have to

Q6. During the pandemic, how many days have you been in sports | A) | did (how many days x minutes or
activities (swimming, playing football, tennis, etc.) for more than 10 | hours)

minutes? B) I didn’t
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Q7. How many hours of your day, do you spend sitting and / or | A) Less than 18 hours
sleeping during the pandemic? B) 18 hours or more

RESULTS

Nutritional and Physical Activity Results

Nutritional and physical activity analysis results were evaluated in detail in Table 2, according
to the results of the questionnaire. It was found that 8 subjects out of 16 consumed more food during
the quarantine period compared to the pre-pandemic period, and 8 subjects consumed the same or
less food compared to the pre-pandemic period. For physical activity values; it was understood that 8
of 16 subjects had to work during the quarantine period and 8 subjects did not work at all.
Equivalently, it was observed that 8 subjects out of 16 remained inactive for less than 18 hours during
the quarantine period, and 8 subjects remained inactive for more than 18 hours. On the other hand, it
appears that no subject used a bicycle during the quarantine. In other physical activity analysis results,
the ratio between the number of subjects is not the same as food consumption, working or activation
during the day, it is seen that there are small differences between the groups.

Body Composition Analysis Results

Detailed analysis data on body composition values before and after quarantine were
presented in Table 3. When the changes in the pre-pandemic and post-quarantine periods were
examined without any grouping, it was seen that there was no statistically significant difference
between body composition values (data not shown).

Comperative Results

Along with the question number one asked in the questionnaire (Q1), it was aimed to
investigate the effects of the nutritional status of the subjects on body composition. It was found in
this study; there were statistically significant decreases in obesity values after quarantine for the group
who consume the same or less food during quarantine (Table 4). There were also notable differences
in obesity values for the subjects who answered this question as “I consumed more food during
quarantine” and “I consumed the same or less food during quarantine”. Nonetheless, in this study; no
significant effect of nutrition on body composition values except obesity was found.

Further, with question number two asked in the questionnaire (Q2), it was intended to
examine the effects of the working status of the subjects on body composition. It has been observed
that the subjects who had to work during quarantine, the weight, body fat mass, obesity, BMI and
visceral fat values decrease significantly (Table 5). Especially, BMI value decrease was remarkable
(p<0,001). No noticeable difference was found in any of these values for subjects who did not work
during the quarantine period. Therewithal, for weight and visceral fat values, there are significant
differences between subjects who have to work during quarantine and those who do not. Except for
these results, no noteworthy difference was found for the total body water, mass out of fat and
muscle mass values for Q2.
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In the comparison of Q3, Q4, Q5, Q6 and Q7 physical activity data with body composition
values, no notable associations were found between body composition values and physical activities
such as walking, houseworking or sedentary such as sitting or sleeping (data not shown).

Table 2. Nutritional and physical activity descriptive statistics results

Questi Cat Detail Arithmetic Standard Median
uestions ategory n etatls Mean * Deviation (Min -
Standard Max)
Error
a1 Same or less than pre- 8 (%50)
pandemic
More than pre-pandemic 8 (%50)
Q@ No 8 (%50)
Yes 8 (%50)
Q3 | didn’t have to 16 (%100)
I had to 0 (%0)
Q4 | didn’t have to 7 (%43.8)
I had to 9 (%56.3) days x minutes or | 27.28 +8.33 24.98 30
hours (0.5-75)
as I didn’t have to 7 (%43.8)
I had to 9 (%56.3) days x minutes or | 20.64 +7.95 23.84 8
hours (3.75-75)
6 I didn’t 10 (%62.5)
| did 6 (%37.5) days x minutesor | 1.41+0.42 1.03 1.08
hours (0.66-3.3)
Q7 Less than 18 hours 8 (%50)
18 hours or more 8 (%50)

Table 3. Pre-pandemic and after-quarantine body composition analysis descriptive statistics results

Time Category n Arithmetic Mean * Starllda.\rd Median
Standard Error Deviation (Min - Max)
Weight (kg) 16 70.15 +4.01 16,02 70.75 (46.3-107.9)
Body Fat Mass (kg) 16 13.92 +1.87 7,5 12.91 (5.84-31.08)
Total Body Water (kg) 16 40.44 +1.92 7,67 40.75 (27.47-53.09)
Mass out of Fat (kg) 16 56.18 + 2.86 11,43 56.65 (37.4-76.8)
Muscle Mass (kg) 16 53.42 £2.72 10,89 53.9 (35.5-73.1)
Pre-Pandemic | Qpesity (%) 16 6.24 + 4.54 18,17 3.13 (-15.51-55.27)
Body Mass Index 16 23.57£0.92 3,67 23.61 (18.35-32.22)
Mineral (%) 16 3.83+0.25 1 4.04 (1.95-5.61)
Protein (%) 16 11.96 £ 0.74 2,96 12.12 (7.87-18.13)
Visceral Fat 16 4.13+0.72 2,87 4 (1-10)
Weight (kg) 16 69.77 £ 4.04 16,15 69.1 (45.4-108.2)
Body Fat Mass (kg) 16 13.31+1.87 7,5 11.18 (5.72-31.75)
Total Body Water (kg) 16 40.45 + 2 7,99 41.31 (26.28-54.42)
Mass out of Fat (kg) 16 56.42 +3.01 12,04 57.5(35.8-78.5)
After Muscle Mass (kg) 16 53.64 +2.86 11,46 54.65 (34-74.7)
Quarantine | opesity (%) 16 5.12 + 4.66 18,63 0.77 (-17.09-54)
Body Mass Index 16 23.42 £0.91 3,64 23.04 (18.66-31.96)
Mineral (%) 16 4.07+0.24 0,98 4.2 (1.86-5.73)
Protein (%) 16 11.94+0.78 3,12 12.06 (7.7-18.4)
Visceral Fat 16 3.75+0.62 2,46 4 (1-9)
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TABLE 4. Pre-pandemic and after-quarantine comperative statistical analysis for food consumption

Arithme Median Arithmetic Median
Group Q1 tic (Range) Mean * (Range)
Mean % Standard
Standar Error
d Error
Pre-Pandemic After-Quarantine
Weight Time Group Time x
Group
Same or less than pre- 65,02 £ 66,5 (34,6) 63,94 65,25 0,397 0,181 0,119
pandemic 3,96 3,73 (34,4)
More than pre-pandemic 75,28+ | 76,4(61,5) | 75,61+6,8 76,25
6,75 (61,1)
Body Fat Mass
Same or less than pre- 10,06 9,46 (9,35) | 8,87+0,81 | 8,94 (5,86) 0.24 0,019 0,264
pandemic 1,27
More than pre-pandemic 17,78 + 13,76 17,75 14,48
3,03 (22,12) 2,96 (21,15)
Total Body Water
Same or less than pre- 39,41+ 40,34 39,51+ 40,39 0,984 0,631 0,742
pandemic 2,15 (20,35) 2,13 (20,37)
More than pre-pandemic 41,48 + 44,11 41,39 + 43,58
3,29 (25,62) 3,51 (28,14)
Mass out of Fat
Same or less than pre- 54,9 + 56,3 (30) 55,03 £ 56,5 (30) 0,459 0,664 0,724
pandemic 3,18 3,14
More than pre-pandemic 57,46 £ 61,15 57,81+ 61,2 (42,7)
4,94 (39,4) 5,33
Muscle Mass
Same or less than pre- 52,21+ 53,55 52,3+2,99 | 53,7(28,5) | 0,477 0,664 0,668
pandemic 3,04 (28,7)
More than pre-pandemic 54,63+ | 58,1(37,6) 54,97 + 58,2 (40,7)
4,7 5,07
Obesity
Same or less than pre- - -2,94 -6,05+2,66 -5,05 0,067 0,017 0,015%*
pandemic 3,37+3,0 (23,68) b,B (20,73)
8a,B
More than pre-pandemic 15,8547, 18,66 16,3+7,08 19,24
2aA (69,9) a,A (66,24)
Body Mass Index (BMI)
Same or less than pre- 22,01+ | 21,91(6,4) 21,61+ 21,68 (5,3) | 0,291 0,062 0,09
pandemic 0,78 0,63
More than pre-pandemic 25,13 + 24,62 25,23 + 24,79
1,52 (13,87) 1,49 (13,09)
Visceral Fat
Same or less than pre- 3,75+ 4 (6) 3,13+0,58 3,5 (4) 0,138 0,467 0,312
pandemic 0,8
More than pre-pandemic 4,5+ 3,5(9) 4,38 +1,08 4(8)
1,24

*a,b: Different letters in a same row are significantly different from one another (p < 0.05)

*A,B: Different letters in a same column are significantly different from one another (p < 0.05)
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Table 5. Pre-pandemic and after-quarantine comperative statistical analysis for working and non-working subjects

Arithmetic Mean Median Arithmetic Mean Median (Range)
+ Standard Error (Range) + Standard Error
Group Pre-Pandemic After-Quarantine P
Q2 Weight Time Group Time x
Group
No 64,7515,53 a,B 63,5 (42,7) 65,5915,74 a,B 65,05 (44,1) 0289 0245 0.003*
Yes 75,5545,47 a,A 73,7 (54,5) 73,9615,65 b,A 71,2 (55,2) ! ! ’
Body Fat Mass
No 13,02+2,95 a,A 10,06 (24,32) 13,63+2,96 a,A 10,93 (25,12)
0,156 0,88 0,01*
Yes 14,83+2,47 a,A 13,38 (23,55) 13+2,51 b,A 11,34 (23,93)
Total Body Water
No 37,64 £ 2,95 37,16 (21,3) 37,54 £ 3,16 37,28 (24,82)
Yes 43,25+ 2,19 42,51 (19,66) 43,36 £2,18 42,25 (19,86) 0,984 0,149 0,732
Mass out of Fat
No 51,69 + 4,23 50,7 (31,2) 51,91 +4,64 51 (35,6)
Yes 60,67 + 3,36 59,6 (31) 60,93 + 3,38 59,1 (31,3) 0,461 0,128 0,969
Muscle Mass
No 49,13 £ 4,02 48,2 (29,7) 49,35+4,41 48,5 (33,9) 048 0128 0.984
Yes 57,71+ 3,21 56,6 (29,6) 57,93 3,23 56,2 (29,9) ! ! !
Obesity
No 3,29+5,5 -0,5(38,53) a,A 3,57+5,92 -2,1(41,97) a,A
Yes 9,19 +7,47 4,9(70,78) a,A 6,68 £ 7,56 2,8(70,14) b,A 0,081 0,64 0,035*
Body Mass Index (BMI)
No 22,69t1,34 a,A 21,48 (10,06) 22,95+1,38 a,A 21,52 (9,91)
0,172 0,479 0,001*
Yes 24,4511,26 a,A 23,74 (12,37) 23,88+1,26 b,A 23,34 (12,26)
Visceral Fat
No 2,88 +1,06 1,5(8) a,B 3+0,96 1,5(7) a,B
Yes 5,38+0,8 4,5(7)a,A 4,5+0,73 4(7)b,A 0,094 0,133 0,031*

*a,b: Different letters in a same row are significantly different from one another (p < 0.05)
*A,B: Different letters in a same column are significantly different from one another (p < 0.05)
DISCUSSION

Studies conducted during the pandemic; it has been concluded that nutrition and physical activity decreased,
unhealthy nutrition and sedentary time increased, and this negatively affected human health (Ammar et al.,
2020; Bertrand et al., 2020; Blaszczyk-Bebenek et al., 2020; Butler and Barrientos, 2020; Martinez-Ferran et al.,
2020; Zachary et al., 2020). Previous studies have stated that obese individuals overcome SARS-CoV-2 disease
more severely and the negative effects of obesity values in patients (Cinti et al., 2020; Gualtieri et al., 2020). The
data obtained in this study reveal the results expressing a similar circumstance with previous datas. In this study,
it was observed that during the quarantine, obesity values decreased significantly in subjects consuming the
same or less food than the pre-pandemic period (Table 4). Although a similar trend was observed for other body
composition values, the resulting differences were statistically insignificant. Current results support the
hypothesis about the subjects who consume the same or less food during the quarantine than the pre-pandemic

period should have better body composition values than those who are consume more.

It has been present in previous studies that staying at home inactively increase the risk of fatness and obesity,

thus makes the SARS-CoV-2 more serious (Cinti et al., 2020; Favre et al., 2020; Narici et al., 2020). Likewise
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before pandemic, the relationship between physical activity, specifically working and body composition values
had similar results in previous studies (Arslan and Ceviz, 2007; Chen et al., 2020; Ekingen, 2014; George and
Chandan, 2016; Koner ve Bandyopadhyay, 2017). In a study, body composition values between working and non-
working individuals were examined, and it was found that weight, BMI, body fat mass, muscle mass and total
body water values decreased in working individuals (Arslan and Ceviz, 2007). In a study conducted during the
pandemic period, it was found that there was a statistically significant difference in BMI values during the
quarantine period (Giustino et al., 2020). In another study examining the BMI value for working and non-working
individuals, it was found that the BMI value was lower in working individuals (George and Chandan, 2016). Our
results were compatible with previous studies for the weight, BMI and body fat mass values, but discordant for
the muscle mass and total body water (Table 5). The most important finding of our study was undoubtedly the
effect of working in any job on BMI values. Our results indicate the BMI values of subjects who had to work
during the quarantine period have remarkably decreased (p<0,001). In the meantime, it is seen that the values of
weight, body fat mass, obesity and visceral fat decrease in working subjects. In different studies comparing the
weight and total body water values between working and non-working individuals, some study indicate that
working individuals have lower weight (Ekingen, 2014), and some studies do not refer to any significance
(Damania and Machado, 2014; George and Chandan, 2016). Our results were congruous with the study that
indicate significant differences in weight value (Table 5). Further, in another study examining mass out of fat, it
was found that there was no difference between working and non-working individuals (Damania and Machado,
2014; Koner ve Bandyopadhyay, 2017). The results of our work have similar results with the previous study
(Table 5). Our results also reveal that the working creates positive effects in terms of body composition values.
As foreseen in a previous literature (Bhutani and Cooper, 2020), the subjects who partially continue their routine
life and work during pandemic, stay healthier than non-working subjects. This confirms our hypothesis about the
subjects who had to work during the quarantine should have better body composition values compared to the
subjects who do not work. Besides, our results may infer that working has more influence on body composition

values than nutrition.

In this research, none of the subjects used bicycles during the quarantine, so no evaluation can be made on this
issue. Moreover, no significant results were found between body composition values and physical activities such
as short walks, cleaning activities or short sports activities. The reason of it might be the minimal and unequal
number of subjects for these analyzes, thus further studies are required. Nevertheless, the number of subjects
were equal for active and inactive subjects, it was observed that activation during the day did not have a
significant effect on body composition values. Although this result does not definitely reveal the effect of
sedentary on body composition values, it suggests that sedentary might less important than working and

nutrition. However, more research is required on this issue as well.
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CONCLUSIONS

The results of this study aid to demonstrate how nutrition and physical activity during quarantine affect body
composition values. The results indicate that while nutrition affected obesity, working had a significant effect to
reduce weight, body fat mass, obesity, BMI and visceral fat values. Especially the decrease in BMI value was
remarkable. It has been understood that working in any job may affect body composition values more than
nutrition and some physical activities. Collectively; in the quarantine period, it has been observed that subjects
who work and consume the same or less food comparing with pre-pandemic, parry this continuum more
healthily. Considering that nutrition and working in the routine life before the pandemic affects most of life, it is
seen how important routine life is in terms of body composition values and therefore health. Subjects who

continued or had to continue their routine life partially during the quarantine remained healthier.
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