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ABSTRACT

Background: Pandemic caused by the COVID-19 virus brought tremendous changes in the lifestyle of adolescents,
about which numerous studies have been published. Due to extended restrictions, long term impact should be in-
vestigated.

Methods: This cross-sectional study enrolled 953 voluntary participants aged 14 to 21, from different regions of
Bosnia and Herzegovina. Participants were asked to complete an online 37-item survey, regarding socio-demograph-
ics, geographic, social characteristics, dietary and lifestyle habits, physical activity, including their consumption of
dietary, vitamin and mineral supplements. They also needed to provide information about their weight, height and
weight change during the entire period of the COVID-19 pandemic from March 2020 until the end of November
when the study was completed. For data entry and analysis, SPSS (version 25) and Microsoft Excel were used.

Results: At the time of completing the survey, a slightly lower BMI of participants was noticed compared to the time
before the pandemic. A statistically significant difference was determined between males and females BMI, boys
BMI was slightly higher. Females gained and men lost BW. Increased intake of unhealthy types of food was associated
with weight change. Increased mental stress during the pandemic was associated with dietary changes, respectively
with decreased as also increased food amount. High percent of participants (40.4%) who increased their physical ac-
tivity did not alter their eating in the form of the food amount. This study reported use of some dietary supplements
which have not been used before the pandemic by 63.5% participants.

Conclusion: This paper presents a unique insight into the changing lifestyle and eating habits of adolescents in B
and H during lockdown and post-lockdown period of research. Considering that pandemic is still ongoing, data from
study like this may be useful to create further steps in battling the pandemic.
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INTRODUCTION cember 2019, and from there it spread around the World.

Many governments adopted emergency measures to prevent
The World Health Organization [1], on the 11% of March 2020, fyrther transmission of the infection. All countries, especially
declared globally a pandemic caused by the COVID-19 virus.  the most affected, took wide range measures and restrictions
First case of the COVID-19 was found in Wuhan, China in De- that changed everything i.e., travel was stopped, schools,
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churches, pubs, restaurants were closed, and even free access
to parks and streets has become a luxury. When observing pa-
rameters regarding a large lifestyle change, children and ado-
lescents were one of the most affected groups of people be-
cause of closing the schools, playgrounds, and other activities
that they were accustomed to. These changes didn’t mean only
adaptation to the new way of life, but the new measures have
brought a daily routine which may compromise maintaining
a healthy lifestyle. That includes physical activity, interaction
with others and a balanced diet which could prevent chronic
diseases, depression, anxiety, respiratory infections and brings
a better immune system [2-4]. In 194 countries over 1598 bil-
lion of students stayed home for education [5]. Unfortunately,
measures during COVID pandemic influenced the most socially
vulnerable children living in small houses, without possibility of
going out, or Internet access and equipment that would give
them the opportunity for education [6].

In B and H (Bosnia and Herzegovina) the lockdown was decreed
on 16™ March 2020, which took children and adolescents out
of schools and playgrounds for almost 12 weeks. Closing the
schools was a good idea in the sense of stopping the spread
of the virus, but it brought a lot of challenges, not only for stu-
dents and teachers [7]. The interruption of work and school
routine caused by the government’s measures resulted in bore-
dom, which in turn is associated with a greater energy intake
[8], sedentary behavior, modification in smoking and alcohol
drinking. Sedentary behavior and high mental demands have
been associated with increased food intake, suggesting that this
may lead to a positive energy balance and weight gain [9,10].

This survey was carried out to explore and analyze lifestyle, eat-
ing habits and physical activity of B and H adolescents at the
time of lockdown and after getting back to the school, related
to mental and emotional mood caused by measures during the
COVID-19. The measures have had a huge impact on eating hab-
its, mental and emotional mood and physical activity, not only

Table 1: Translated online survey.

during these weeks, but also after the abolition of certain mea-
sures and return to school. There are already numerous studies
on the impact of lockdown on eating habits and behavior, but in
the period from March to May 2020.

MATERIALS AND METHODS

The Aim of the Study

As the COVID-19 is a burning topic, the aim of this work is to
find out how it influences the eating habits and physical activity
among adolescents, and compare them to their usual diet. In
addition, the use of dietary supplements was investigated. The
question about mental and emotional health burden arising
from the COVID-19 and related measures, was also investigat-
ed. Measures affected the adolescents in their previous habits
in diet and physical activity. Although the negative effects of
school closures on the lives of children and young people are
daily, globally documented, a thorough assessment of the long-
term consequences of the pandemic is yet to come.

Participants

The target population for this research was students of differ-
ent high schools (grammar school, and different vocational high
schools) and regions of B and H, which contributed to the rep-
resentativeness of the sample. A total of 953 students between
14-21 years old (from 1% to 4t grade of high school) were eval-
uated through an online survey. Respondents with missing or
implausible data were excluded from analyses, which led to a
study sample of n=945.

Survey Development and Content

The data were obtained through an online survey composed
of 37 questions, covering socio-demographic, geographic, and
social characteristics as well as eating and lifestyle habits. The
survey is divided into five sections that are presented in Table 1.

Translated online survey

1 Gender

Location of school

Type of school

4 Class you attend

Year of birth

Area of living

7 Number of family members at home

8 Maternal employment

e Male
e Female
e  Region, city

e Insert type of school: Example: Gymnasium, High Medical
School Civil engineering, electrical-technical, etc.

Multiple choice

e 1stgrade

e 2vgrade
e 3grade
e 4t grade
e Number

e  Rural

e  Urban

e <3

e 4

e =>5

e  Unemployed

e  Employed
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10
11
12

13

14

15

16

17

18

19

20
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Father employment

Height
Weight

Has your weight changed since the Covid-19 outbreak?

If it did change, since Covid-19 outbreak, please indicate how
much!

How has this affected your food consumption?

How has your overall food amount changed since the COVID-19
outbreak compared to the year before?

Eating breakfast (two hours of waking up)

Most common breakfast choice

Frequency of consumption of the following food groups
Vegetable

Fruit

Legumes

Dairy products

Red meat

Poultry

Fish (does not include fish sticks, but includes freshwater
and saltwater fish; fresh or frozen; and canned fish)

Changes in intake of the following food groups changed due to the
Covid-19 epidemic.

e  Vegetable

Fruit

Legumes

Dairy products

Red meat

Nuts (walnuts, hazelnuts, peanuts, almonds)
Confections

Soft and soda drinks

Snack food (chips, crackers, flips)

Fast food

Pizza, hotdog, burgers, traditional pie

Have you been prescribed deficiencies in vitamins or minerals?

Unemployed
Employed
Number in cm
Number in kg
Decreased
Unchanged
Increased

Number in kg

Marks for 1 to 5

Mark "1" indicates a decrease in food intake

Mark "3" indicates that food intake does not change
Mark "5" indicates that food intake increases
Decreased

Unchanged

Increased

Can't define

Every day

2-4 times a week

Never

Multiple choice

| don’t have breakfast
Whole grains (oatmeal, millet, quinoa, granola, etc.)

Cereals with additives (Corn flakes, Vitalis, Nestle, i.e., cereals
containing pieces of chocolate, dried fruit, etc.)

Pastry (muffin, roll, donut, Croissant)
Eggs
Salami, bacon, ham, and other processed meat products

Dairy products (cheese, cheese spread, milk, yogurt)

Single choice

= 2/day
1/day
3-4/week
1-2/week
1-2/month
Never

Single choice

Decreased
Unchanged
Increased

Not consumed

Multiple choice

No

Iron deficiency anemia
Vitamin B deficiency
Vitamin D deficiency
Other
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Are you currently taking any vitamin and mineral or vitamin-miner-
al complex supplements? (e. g. iron, vitamin C, vitamin D, B, Mg,
Zn)

Which dietary supplements do you take now?

Did you use dietary supplements from above before the Covid-19
pandemic?

Are you using any herbal supplement (tea, tinctures, oil)?

If you are using, please write which one.

Purpose of use of herbal medicines

Changes in following habits due to the Covid-19 epidemic?
e Alcohol
e  Cigarettes

Do you feel mentally more stressed since the Covid-19 outbreak,
compared to the year before (feeling of tension, fear, anxiety)?

Physical activity outside of school

How much sports do you do, compared to before lockdown?

Frequency of physical activity outside of school

Forms of physical activity outside of school

e  Yes, recommended by health professional

e  Yes, at the sole discretion, the discretion of the parents and/or
someone from the immediate environment

e No

Multiple choice

e None

e Vitamin C

e Vitamin D
e  Vitamin B

e  Magnesium
e  Calcium

. Iron

e  Omega-3 supplements
e  Probiotics

e  Beta-glucans supplement

e  Other
e Yes

e No

e Yes

. No

Multiple choice
e Do notuse
e  For weight loss

o Laxatives, to stimulate the movement of the digestive system
to induce a bowel movement

e  Boostimmune system

e  Tourinate

e  Other

Single choice

e | use and have used before the pandemic
e | started using it during the epidemic

e | stopped using it during the epidemic

. | have never used
o Yes
° No

e  Can'tdefine

e Yes

e No

e  Decreased

e  Unchanged

e Increased

e Once aweek

e 1-3times a week

e >3 times a week
Multiple choice

e Walk from home to school and back
e Cycling

e Running and/or hiking

e Training in a sports club (football, basketball, volleyball, hand-
ball, etc.)

e  Other

o None of the above
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33 Average minutes/day of physical activity outside of school

34 Changes in frequency of physical activity outside of school due to

epidemic Covid-19

35 Do you watch TV or use your smartphone during mealtimes?

36 Influence of time spent watching TV or using smartphones affects

the amount of food you eat?

37 Does anyone in your immediate family (mom, dad) suffer from
high blood pressure or diabetes?

Single choice

e Do not have physical activity outside
e <30 min

e >30min

e  Decreased

e  Unchanged

e Increased

. Always

e  Sometimes

e Never

Single choice

e Noinfluence

e Increased intake
e  Decreased intake
e  Notsure

e Yes

e No

The first section comprised nine questions on demographic,
geographic and social characteristics of the students. The sec-
ond section consisted of 4 questions focused on weight change
during COVID-19. BMI (body mass index) was calculated as the
body mass divided by the square of the body height and cate-
gorized based on the distribution of the data (<18 kg/m?; 18-
25 kg/m?; >25 kg/m?; >30 kg/m?). The third section included 6
questions related to eating habits before and in the time of the
pandemic while the fourth section was focused on dietary and
herbal supplements. The end of the survey comprised ques-
tions about increased mental stress, physical activity, tobacco
and alcohol use before and in the time of COVID-19.

The survey was prepared using Google Forms survey admin-
istration software, and distributed via accessible mailing list
through school administration and staff. Teachers and parents
were informed of the procedures and objectives of the study.
The research was anonymous and was done exclusively accord-
ing to the wishes and consent of the students themselves. The
study was active for 4 weeks in November 2020. Due to physical
restrictions, the online survey was one of very few possibilities
to reach as many respondents as possible.

Statistical Analysis

Statistical analysis and graphic design were done by SPSS ver-
sion 25 for Windows (SPSS inc., Chicago, USA) and Microsoft Ex-
cel (Microsoft Corporation). Absolute and relative frequencies
were calculated for data description. Normality of distribution
was tested using Shapiro-Wilk tests. According to these tests,
distribution of BMI before and during the COVID-19 pandemic
variables as well as body weight (BW) change variable (in kg) did
not show a normal distribution (p<0.05). But after assessment
of the magnitude of skewness and kurtosis of data distribution
with graphical methods it is observed that any kurtosis coeffi-
cient is greater than 10, and any skewness coefficient is greater
than 3 [11]. According to this and due to the fact that the sample
size is large and all extreme values as incorrect were excluded,
parametric tests were used. Categorical variables (gender, age,
BMI) were compared using Chi-squared test. Non categorical
variables were compared using t Test and ANOVA. To compare

the means of two independent groups (BMI, gender, employ-
ment of mother or father, place of residence, physical activi-
ty), in order to determine whether there is statistical evidence
that the associated sample means are significantly different,
independent samples t Test was used. ANOVA was performed
to compare continuous variables (BMI, weight change) among
groups. One-way ANOVA was performed to compare the differ-
ence between groups (“decreased”, “unchanged”, “increased”,
“never consumed”) on weight change (in kg). Since the homo-
geneity of variances was violated, assessed by Levene’s Test of
the homogeneity of variance (p<0.05), Welch ANOVA was used
and Games-Howell post hoc test. Data are mean * standard
deviation, unless otherwise stated. Statistical significance was
determined at p<0.05. Since multiple response questions were
present in the survey, frequencies and percentages for these
questions were taken directly from Google Forms survey.

RESULTS

Participant’s Demographics

A total of 945 participants were from 21 different cities in B and
H. From the Herzegovina region were 58.5% participants and
from Bosnia 41.5% of them. Out of all participants, 26.9% were
male (n=254), 73.1% (n=691) females, and a mean age of 16.5 +
1.1 years. In this sample, 59.8% participants live in the city and
40.2% in the village. Regarding economic status, 57.2% students
have both employed parents, 36.5% one employed parent and
6.2% live in a family where neither one of the parents is em-
ployed. Followed, 14.6% students live in the household with 3
and fewer members, 29.9% with 4 and 55.4% with 5 and more.
47.4% of the students were from grammar school, while others
were from different vocational high schools.

Participant’s Health Characteristics and Anthro-

pometrics
Most of the participants, at the time of completing the survey,
had a normal BMI 21.3 + 2.8 kg/m?. According to the WHO clas-

sification of BMI [12], most participants, 82,6% of them, had
a normal BMI, 8.5% were underweight and 7.6% were in the

Volume 30 ¢ Issue 12 + 41842



Page 121

Cori¢ N, et al.

pre-obesity category, of which 1.2% were in obesity class |. BMI
before the COVID-19 lockdown and restrictions was 21.3 £ 3.0
kg/m?. Distribution between males and females BMI. Figure 1
shows more female participants in the underweight category as
well as in pre-obese. Using t Test for independent samples, a sta-
tistically significant difference (p=0.033, df=392.4, t=2.142) was
determined between males and females BMI, where boys have
slightly higher BMI (21.7 + 3.1 vs 21.2 * 2.6). Statistically signifi-
cant difference was not obtained between BMI and physical ac-
tivity (p=0.663) nor between BMI category and stress (p=0.381).
But a statistically significant difference was found (p=0.000) be-
tween BMI before the COVID-19 and in the time of completing
the study (survey), where BMI before the COVID-19 was slightly
higher. AlImost one third (28.4%, n=268) of our participants re-
ported a weight gain and 20.6% (n=195) weight loss. Statistically
significant difference was determined between males and fe-
males in BW (body weight) change (p=0.000, df=943, t=3.883).
Females gained BW (kg) (0.77 + 3.86) compared to men who
lost BW (-0.30 + 3.71). Using ANOVA, no statistically significant
difference in BW change (kg) between BMI groups was found
nor between perceived stress (Figure 1).

Figure 1: Males and females BMI classification at the time of com-
pleting the survey.

Lifestyle Habits

Lifestyle habit questions focused on participant’s physical ac-
tivity outside of school, type and duration of exercise, as well
as changes in alcohol consumption and smoking during the
COVID-19 pandemic lockdown and 8 months after. There were
74.1% (n=700) participants who are physically active during the
pandemic, while 25.9% of them are not. Most of them (34.6%)
are physically active 1 to 3 times per week and usually more
than 30 minutes. Outside of school, 84.7% (n=260) of partici-
pants exercise more than 3 times per week and more than 30
minutes per activity. This means for most of the participants
walk house-school-house, cycling, hiking, running and training
in a sport club (soccer, basketball, handball) or some other ac-
tivities or their combinations. It is interesting that larger percent
of participants 33.0% (n=312) had increased their physical activ-
ity during the pandemic in comparison with 27.5% (n=260) who
decreased. There was no statistical significance between phys-
ical activity modification and BMI category or between weight
change (in kg) and physical activity modification or its duration.

Most of the participants (46.3% n=438) felt more stressed

than before the pandemic. Statistically significant difference
(p=0.000) was obtained between genders, where 53.0% (n=366)
girls felt more stressed than before pandemic in comparison to
28.3% (n=72) of males, as well as adolescents from urban ar-
eas (49.7%, n=281) compared to adolescents from rural (41.3%,
n=157) (p=0.039). 4.6% of students (n=43) started to drink alco-
hol during the pandemic and those who started smoking during
this time was 3.8% (n=36). But, almost a similar number of stu-
dents changed their lifestyle habits for the better in the form of
quitting smoking and alcohol consumption (3.1%, n=29; 3.9%,
n=37 respectively). Regarding the use of their phone or watch
TV while eating, 86.4% of participants do it regularly or occa-
sionally, and 15% of all participants stated that this increased
the amount of consumed food (Figure 2).

Figure 2: Alcohol and cigarette consumption between males and
females.

The presence of one of the chronic non-communicable diseas-
es (NCD) in the immediate family of 24.1% (n=228) participants
was established in this study. This was important since proper
lifestyle and dietary habits can prevent many NCD [13].

Eating Habits

Most of the participants (41.8%, n=395) stated they did not alter
their food consumption during the COVID-19 pandemic, while
25.9% (n=245) of the participants increased their food intake,
and 14.2% (n=134) decreased, compared to the time before.
Other participants were not able to conclude if their food intake
had changed during specified time. Statistical analyses showed
significant correlation between gender, increased mental stress,
physical activity and change in food amount (Table 2). We found
that male participants did not alter their food amount as much
as girls (decreased: 16.5%, n=114; increased: 20.4%, n=141). In-
creased mental stress during the pandemic was associated with
decreased (18.9%, n=83) as well as increased (31.3%, n=137)
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food amount. Significantly high percent of participants (40.4%
n=126) who increased their physical activity did not alter their
eating in the form of the food amount. While 22.2% (n=210) of
all participants never eat breakfast, 48.4% of male participants
(n=123) and 41.1% (n=284) of females consume breakfast daily.
Statistically significant difference (p=0.006) was found between
participants from rural (39.2%, n=149) and urban areas where
more students from the city consume breakfast daily (45.7%,
n=258). Participants were asked multiple-choice questions to
choose the type of food they most often consume for break-
fast. Dairy products (milk, yogurt, cream cheese, etc.) are the
most frequent food group consumed for breakfast by 39.1%

(n=373), bakery products (breads, bagels, pies, croissants) are
on the second place (35.4% (n=338). Meat products and eggs
are consumed by 29.9% (n=285) and 33.1% (n=316) partici-
pants respectively. Whole cereals like oatmeal, granola, millet
or buckwheat porridge are consumed by a smaller number of
participants (13.2%, n=126) as well as processed cereals like
corn flakes or cereals with other ingredients and additives (22%,
n=210).

e Data are given as percentages (absolute numbers)
e Bold values indicate statistically significant p values <0.05

e  BMI-body mass index

Table 2: Chi-squared test of changes in food consumption during epidemy COVID-19 and potential predictor variables.

Changes in food amount

Decreased % (n) Unchanged Increased Can’t define p value
Gender
Male 7.9 (20) 55.1 (140) 25.2 (64) 11.8 (30) 0,000
Female 16.5 (114) 36.9 (255) 26.2 (181) 20.4 (141)
Place of residence
City 15.9 (90) 39.6 (224) 26.5 (150) 17.9 (101) 0.184
Village 11.6 (44) 45.0 (171) 25.0 (95) 18.4 (70)
Number of households
<3 18.1 (25) 42.0 (58) 27.5 (38) 12.3 (17) 0.387
4 13.1 (37) 41.3 (117) 27.9 (79) 17.7 (50)
>5 13.7 (72) 42.0 (220) 24 .4 (128) 19.8 (104)
Parents employment
Both unemployed 11.9(7) 54.2 (32) 20.3 (12) 13.6 (8) 0.38
One unemployed 14.5 (50) 38.0 (131) 28.4 (98) 19.1 (66)
Both employed 14.2 (77) 42.9 (232) 25.0 (135) 17.9 (97)
Mental stress increased
Yes 18.9 (83) 29.9 (131) 31.3 (137) 19.9 (87) 0
No 8.1 (27) 59.2 (197) 20.1 (42) 12.6 (42)
Can't define 13.8 (24) 38.5 (67) 23.6 (41) 241 (42)
Change in physical activity
Decreased 17.3 (45) 50.1 (187) 30.8 (80) 31.5(82) 0
Unchanged 10.2 (38) 31.5(82) 22.3 (83) 17.4 (65)
Increased 16.3 (51) 40.4 (126) 26.3 (82) 17.0 (53)
BMI category
<18.5 15.7 (19) 43.8 (53) 22.3 (27) 18.2 (22) 0.4
18.5-24.9 14.6 (108) 42.0 (311) 25.7 (190) 17.7 (131)
>25 8.4 (7) 36.1 (394) 33.7 (28) 21.7 (18)

The present study also examined the frequency at which partic-
ular food groups were consumed at the time of completing the
survey (Table 3). Interesting results were obtained in change of
food categories. The vegetable and fruit consumption increased
by 15.9% (n=150) and 27.9% (n=264) respectively, which
showed increased fruit and vegetable intake of adolescents in
a significant way during confinement. Respectively, our results
also showed an increase in consumption of nuts (walnuts, ha-

zelnuts, peanuts, almonds) by 16.2% (n=153). In fact more than
half of the participants reported an unchanged amount in these
categories (Table 3). Soft and soda drinks consumption as also
confections (chocolates, biscuits, waffles, ice creams, candies,
etc.) were decreased by 26.9% (n=254) and 19% (n=180) par-
ticipants, respectively. Snack food consumption (chips, crack-
ers, flips) was also decreased by 24.1% (n=228), and fast food
like pizza, hotdog, burgers, traditional pie i.e., “pita” by 25.3%
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(n=239) participants. BMI groups had no relevant effect on decrease or increase in food categories.

Table 3: Consumption of specific food groups according to gender.

Frequency (%)

2 2/day 1/day 3-4/week 1-2/week 1-2/month Never

M F M F M F M F M F M F

Vegetable 15 11,1 33,9 34,9 32,7 30,2 15 17,9 2,8 5,1 0,8 0,7
Fruit 28 32,3 32,7 31 26,4 23,7 10,6 10,9 1,6 2 0,8 0,1
Legumes 0,8 1,2 4,7 2,3 10,6 13,5 48,8 45 22,4 25,6 12,6 12,4

Dairy products 42,5 34,6 31,9 38,8 18,9 17,9 6,3 6,4 04 1,3 0 1
Red meat 1 4,8 20,1 17,4 42,1 41,1 21,7 27,4 4,3 5,8 0,8 3,6
Poultry 10,2 5,6 15 15,8 41,3 43,1 28,3 29,4 47 54 0,4 0,7
Fish 1,2 0,7 2,8 2,9 7,9 7,7 46,1 39,4 32,7 36,8 9,4 12,6

Using ANOVA, a statistically significant effect in the change of
BW with regard to the change to the consumption of confec-
tions, soft and soda drinks, snack food and fast food was deter-
mined.

A one-way Welch ANOVA was conducted to determine if the
weight change (kg) was different for groups with modified con-
sumption of specific food categories. In the table, multiple com-
parisons are presented, done by Games-Howell post hoc test.
MD-Mean difference between group; Cl-Confidence interval
Bold values indicate statistically significant p values<0.05.

Use of Dietary Supplements

It is an interesting fact that 63.5% (n=600) of respondents did
not use supplements before the COVID-19 pandemic. Although
most of the participants 88.5% (n=836) did not have any deficit
diagnosed by specialists, 29.4% (n=278) they used supplements
based on their own or their parent’s initiative. According to
specialists recommendation, 10.5%, n=99 of participants used
some supplement (Figure 3). 7.1% (n=67) of them have been
diagnosed with iron deficiency anemia and 3.1% (n=29) defi-
cit of vitamin D. Other deficiencies include vitamin B deficien-
cy and some other conditions that require vitamin and mineral
supplementation. The most common nutrients supplemented
during the period of pandemic were vitamin C (36.6%), mag-
nesium (28.9%), vitamin D (22.9%), calcium (10.8%), iron sup-
plements (11.6%), omega-3 fatty acids (5.9%). These nutrients
were followed by probiotics, vitamin B supplements, zinc and
selenium. Additionally, adolescents (30.3%, n=286) are also
prone to use different natural bioactive compounds from herbs,
tinctures, and oils, and as the main reason they state improving
immunity (17.1%). Other reasons they state are weight loss, in-
creasing stool motility and other non-specified. Herbal products
generally included herbal teas (Matricaria chamomilla, Thymus
serpyllum, Mentha piperita, cranberry and ginger tea and tea of
Artemisia annua), black seed oil (Nigella sativa) and bee prod-

ucts (propolis, royal jelly, pollen).

Figure 3: Supplement use between males and females.

DISCUSSION

This cross-sectional study investigated the impact of changes
caused by the COVID-19 pandemic on lifestyle and eating habits
from the beginning of government measures in March 2020 to
the end of the research in November 2020. We hypothesized
that measures taken by the government to slow the transmis-
sion of COVID-19, affected the change in food consumption,
food groups, changes in BW, physical activity and stress. As
some researchers confirmed that different natural disasters can
affect, not only lifestyle, but physical and mental health in the
children and adolescents [14] it was assumed that measures
caused by the pandemic COVID-19 may have similar effects. Re-
search made by Medrano et al. [15] show that measures that
were taken in Spain, negatively affected physical activity and
sedentary behaviors among children.

Government measures in B and H included changes in the edu-
cation system, the closure of sport clubs, fitness centers, cafe,
bars and restaurants. All primary and secondary schools have
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switched to online teaching from March to June 2020, and for
the current school year, from September 2020 to the combined
type of teaching (online and contact). All of this affected the stu-
dent’s previous habits in diet and physical activity. They spent
more time at home and after they enrolled back in the educa-
tion process in September, classes lasted about three hours, a
half time than usual classes. They did not have physical activity
at school due to avoiding physical contact. Also it is important
to mention that from September 2020, B and H had less restric-
tive measures in comparison to Western European countries
(for example ltaly, Germany, France), which means open bars,
restaurants, fast foods, cafes as also sports facilities.

Similar to the research of Huber et al. [16] and Di Renzo et al.
[17], in this study the female respondents represent 73.1% of
the population. Almost one third (28.4%) of our study partici-
pants reported a weight gain, and females gained statistically
significantly more on BW compared to males. Research by Di
Renzo et al. [17] has also detected positive association between
perceptions of weight gain to the female gender. But ultimately,
in the present study, BMI before the COVID-19 was slightly high-
er than BMI of participants at the time of completing. The rea-
son for this could be found in the large number (40.4%) of par-
ticipants who increased their physical activity but unchanged
intake of food. Most of participants (41.8%) stated they did not
alter their food consumption during the COVID-19 pandemic
and that correlates with the current literature [16,17]. Also,
percent of participants who increased their food consumption
is similar to these studies. The vegetable and fruit consumption
increased in accordance with results of Ruiz-Roso et al. [18], as
well with the results of Di Renzo et al. [17]. Results from our
study also showed increased consumption of nuts, which is a
positive effect as their consumption is associated with less long-
term weight gain and a lower risk of obesity in adults [19]. A
review by Jayawardena et al. [20] underlines that a balanced
nutrition, which can help in maintaining immunity, is essential
for prevention and management of viral infections. Overall, in-

creased consumption of vegetables and fruits and decreased
consumption of sweets, unhealthy snacks, fast food, sugary
and soda drinks was an unexpected positive outcome. Survey
by Di Renzo et al. [17] also showed decreased consumption of
packaging sweets and baked products as well as delivery food,
during confinement. A decrease in snack food consumption
(chips, crackers, flips) and fast food like pizza, hot-dog, burgers,
pies is in accordance with results of Ruiz-Roso et al. [18] where
adolescents from 5 countries decreased their weekly consump-
tion of fast food. In the present study a statistically significant
effect in the change of BW with regard to the change to the
consumption of confections, soft and soda drinks, snack food
and fast food was determined (Table 4). Study of Pisot et al.
[21] also reported healthier meals and less unhealthy food. The
reason for these changes can be justified by the obstacles that
prevent students from choosing a healthy meal at school. That
includes time management for eating quickly, unhealthy food
environment around the school and unpleasant food service
at school [22] like absence of canteen in Bosnia and Herzego-
vinian schools. In absence of school canteen, young people
are forced to take breakfast or lunch in fast food objects and
bakeries around the school, which are usually nutrient-poor,
energy-dense food. Moreover, it should be stressed that the
nutritional quality of the eaten breakfast is likely to be of high-
er importance than only eating breakfast on a daily basis [23]
and in the present study the first three places are engaged by
dairy products, bakery products, meat products and eggs, re-
spectively. In comparison to research by Sidor et al. [24], in our
study it was not reported that specific BMI groups statistically
decrease or increase food amounts which correlate with Italian
study [17]. It seems that in B and H, restrictions in schools led
to increased physical activity outdoors which may be due to ad-
ditional free time. That is different from work of Moore et al.
[25] who found that children and youth were less active, played
outside less, were more sedentary, and engaged in recreational
screen-based activities during the initial COVID-19 virus out-
break compared with before the restrictions.

Table 4: Weight change (kg) with regard to the change of specific food groups.

Weight change (kg)

H 0, 0,
Group of Comparative MD Lower 95% Upper 95% p value Welch's F(df1,df2) p ANOVA
food groups o] o]
Confections
Decreased 2.762 1.59 3.94 0
Increased Unchanged 1.624 0.76 2.49 0 F(3, 94.705)=13.589 0
consumption
Not consumed 2.916 0.34 5.49 0
Soft and soda drinks
Decreased 1.235 -0.21 2.68 0.123
Increased Unchanged 0.594 -0.75 1.93 0.655 F(3, 260.347)=3.424 0.018
consumption
Not consumed 1.385 -0.15 2.92 0.093
Snack food
Decreased 2.518 1.36 3.67 0
Increased Unchanged 1.521 0.55 2.49 0 F(3,164.492)=11.091 0
consumption
Not consumed 2.419 0.49 4.35 0.008
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Fast food
Decreased 2.025 0.68 3.36 0.001
Increased Unchanged 0.884 -0.34 2.1 0.24 F(3, 111.254)=7.000 0
consumption
Not consumed 1.432 -0.5 3.36 0.214

The lack of treatment options for the COVID-19 has led to many
attempts to find alternative options to decrease the probability
of getting infected, prevent the transmission of the disease or
to alleviate the progression of the infection by the use of herbal
products or nutritional supplements [26]. It is an interesting fact
that 63.5% (n=600) of respondents did not use supplements be-
fore COVID-19 pandemic, even it was known that use of dietary
supplements is often justified by the desire to improve immu-
nity, overall health, to prevent illness, or to treat viral infections
[20,27]. Only 10.5% of participants used some supplement ac-
cording to specialist’s recommendations which is quite worry-
ing. The most popular and commonly used supplements during
the March-November period were vitamin C, magnesium, vita-
min D, calcium, iron supplements and omega-3 fatty acids, fol-
lowed by probiotics, zinc, selenium and vitamin B supplements,
which is in accordance with results of PLifeCOVID-19 Online
Studies [28]. Other supplements that overlap with the above
study include herbal products like ginger tea, black seed oil (Ni-
gella sativa) and bee products. Effective education of consum-
ers in its rational use and health-protecting behaviors against
COVID-19 should be developed and introduced at local and/or
national levels.

Situation during 2020 has created a sense of uncertainty, stress
and anxiety that might lead to unfavorable outcomes regard-
ing the psychological health of students and indeed, they have
been identified as a vulnerable group [29,30]. This is confirmed
by numerous studies [30-32]. Although study by Cao et al. [31]
reported living in urban areas as a protective factor against
anxiety, our study has shown that more adolescents from the
city area felt more stressed compared to the period before the
Covid-19, as well as female gender. It has been indicated that
compared to adults, this pandemic may have long-term adverse
consequences on children and adolescents [29]. Current study
examined CP perspectives on the use of analytics data in poly-
pharmacy medication reviews.

Strengths, Limitations and Future Directions

To our knowledge, this is the first study conducted in B and H
on eating habits, physical activity and the use of supplements
in adolescents, in the entire period from the outbreak of the
pandemic to the conclusion of the study in November. Most of
the studies do not take into account BMI and weight change in
currently published research, and this is one of the strengths of
this research. The limitation of the study was that respondents
were mostly females. Also, the presence of the COVID-19 infec-
tion in students was not reported. More clear and convincing
studies need to clarify the role of dietary supplementation in
the COVID-19 prevention and the existing risk of elevated intake
of some nutrients due to increased use of dietary supplements.
As the measures taken by the government affected physical
and eating habits in adolescents, in the future more attention
should be paid to measures in the same or similar situations.
Also as the COVID-19 pandemic is ongoing, our data need to

be more investigated in future with extensive population stud-
ies. These findings should be taken into consideration for future
regulations incense disease is now again spreading in B and H
with possible subsequent lockdowns and social distancing mea-
sures being enforced by the government.

CONCLUSION

Currently Quarantine is an essential measure to protect public
health and control the transmission of the virus, but this study
shows the other side of the lockdown. The results of the study
indicate that increased consumption of unhealthy types of food
(sweets, sugary and soda drinks, snacks and fast food) affected
weight gain in adolescents. Although BMI before the COVID-19
pandemic was slightly higher, this indicates that more attention
should be paid to promote healthy eating practices, as this may
prevent further weight gain. Positive outcome was recorded in
consumption of vegetables, fruits, and nuts (by 15.9%, 27.9%
and 16.2% respectively) and among 33.0% of participants who
increased their physical activity. Since most participants feel
more stressed than before the pandemic, governments should
focus more on the psychological health of young adults during
the lockdown and whole period of pandemic.
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