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Abstract. The Coronavirus pandemic impacted severely daily people’s life
causing changes in lifestyle, behaviour, and social interactions. The question the
research aims to answer is: How have the restrictions due to COVID-19 pandemic
affected the rate of overweight and fitness levels among university students. The
anthropometric parameter we measured is the body mass index (BMI) and the
physical test we apply to evaluate the explosive power was the standing long jump.
Data were recorded in 2019 and 2022 on similar samples, totalling 474 units. The
results confirm a significant statistical difference between the samples tested before
and after the confinement. The difference consists of an increase in weight and a
decrease in fitness level, which are established health risks. The magnitude of the
changes in the physical ability and body weight of young men and women provides
relevant information on the characteristics of the present university students and the
future workforce.
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Introduction

The Coronavirus pandemic impacted severely daily people’s life and caused a
significant disruption in the educational system (Zhao, Kim 2023) in many coun-
tries. At least 1.5 billion students worldwide were not present in schools and uni-
versities during the height of the pandemic, causing changes in teaching, learning,
and social interactions (Blake, Wadhwa 2020)'. One of the adverse impacts of the
closure of educational institutions is the reduction in physical activity and limit-
ed access to sports and recreational facilities. The combination of this obesogenic
environment with the Covid-19 pandemic placed students at risk of weight gain
(Ruopeng 2020) and physical abilities decrease.

The COVID-19 lockdown had important repercussions not only related to
physical features but also to mental health and relational communication. Affection

505



Cristiana Lucretia Pop, Viorela Popescu

deprivation has been found that brings stress, loneliness, anxiety, and depression
(Hesse, Mikkelson, & Tian 2021, p. 2965) which negatively impacted academic
performance. Previous research has confirmed a correlation between loneliness and
reduced physical activity (Netz et al. 2013). Furthermore, during quarantine, adults
reduce their physical activity level and increased their sedentary time, causing con-
troversial psychological outcomes.

Physical activity and physical education are different notions, but they both re-
fer to body movement. Physical activity includes all forms of motion: walking and
cycling as transportation forms, gardening and other utilitarian household activi-
ties, recreational activities such as playing, dancing, hiking, active breaks during
school hours, and engaging in organized or spontaneous sports activities. Physical
activity means any bodily movement that uses energy.

PE is a discipline that can be found in the education curriculum, being a planned
activity of systematic and conscious practice of physical exercises, which aims
to achieve staggered objectives over years and study cycles. The PE’s most im-
portant goals are harmonious physical development, acquiring motor capabilities
(Nae 2016), knowledge and behaviours favourable to a healthy and active lifestyle,
social skills and sportsmanship. PE for students is a form of physical activity that
creates the context for exercise, aiming to ensure human mental and physical de-
velopment.

Physical activity has multiple positive health outcomes not only related to a
harmonious body, movement skills competency, and knowledge to ensure a healthy
and active lifestyle (Filip, Ciomag 2016, p. 50) but also to cognitive abilities, and
psychological well-being (Pop, Ciomag 2021). Physically active persons, with a
good level of cardiovascular fitness, can improve their attention and learning per-
formance, avoiding anxiety and depression (Ratey, Hagerman 2008).

Methods

The anthropometric parameter we focus on is the body mass index (BMI) and
the physical test we apply to evaluate the explosive power was the standing long
jump. It is a simple test, already known from the gymnasium, which is testing the
muscular strength and power of the lower limbs, but needs also good coordination
of the body movement. Our research implies two cross-sectional data collections
three years apart. One of these samples was tested in 2022 when the university
courses were resumed after the restrictions have been lifted. These results were
compared with data series collected in 2019 as a baseline. The differences result-
ed were considered an indication of how anthropometric and fitness features have
afflicted the Romanian student population because of the long period of sanitary
restriction. Furthermore, we calculated the t-test intending to reach a response to
the study questions: How have anthropometric and fitness data of the student pop-
ulation changed in two years of sanitary restrictions?
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We measured and tested a total of 494 students with an average age of
19.3+£0.7 (range 18 — 21), divided into two samples of 122 young men and 125
women in 2019 and 126 females and 121 males in 2023. The sampling was
randomly undertaken in the second university semester and the inclusion crite-
ria were to be a student in the first year, in good health, and attending physical
education classes regularly. Students’ participation was voluntary and anony-
mous and the study took place in the sports facilities of Bucharest University
of Economic Studies.

Body mass index (BMI) was calculated based on anthropometrical meas-
urements — height and weight. The outcomes gave us a picture of the ratio of
underweight, healthy weight, overweight and obese individuals in our sample.

As a fitness test, we applied the standing long jump because is a simple
physical test to which students are already accustomed from elementary school.
Its purpose is to measure the explosive power of the lower limbs, combining
two physical abilities: strength and speed resulting in the capability to produce
both in a brief time over a relatively short distance. It is routinely used by spe-
cialists for talent selection and prediction of potential in several sports (Burr et
al. 2008).

Data obtained through measurement and tests has been statistically pro-
cessed aiming the hypothesis validation through the mean difference between
before and after confinement tests using the t-Test calculated for a statistical
significance of p<0.05 level. The effect size was calculated and compared with
the Cohen scale.

Results

The BMI mean values demonstrate an increase between the 2019 and 2022 sam-
ples. Weight is the element in this equation that caused the increase in final values
because the students’ height had just a slight variation over these years (table 1).

Table 1. Body mass index evolution

BMI 2019 2022 A %
Female 20.36 21.05 +3.4 +0.69 kg/m? +3.39%
Male 21.85 22.88 +3.9 +1.03kg/m? +4.71%

Thus, BMI increased by more than 1kg/m? in the men sample, representing an
important percentage of 4.71 points. For women, higher BMI values were calcu-
lated as well, but not as higher as their male colleagues. The weight percentage
gain was lower too, at a level of 3.4 points, representing 0.7 kg/m? of BMI absolute
figures.
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Computing the t-Test for two paired samples of means the result was statistically
significant (t Statistic > t calculated: 6.63>6.31, P(T<=t) p= 0.047) and the differ-
ence between the two means: A # 0, reject the null hypothesis.

The group was divided according to BMI range in four groups:

— Underweight — below 18.5 kg/m?;

— Normal weight — between 18.5 and 24.9 kg/m?;

— Overweight — 25 — 29.9 kg/m?;

— Obese — more than 30 kg/m?.

Observing the results in our sample a different distribution between men and
women could be noticed. Most of the women, 87% fall into the underweight and
normal weight categories, while men have a half percentage of underweight cases
as women and almost equal values in the normal weight category. Men in change,
compensate with a higher percentage of persons caring excessive weight -24.5%
(Table 2).

Table 2. BMI range percentage in 2022

Category Under Normal Overweight Obese
-weight weight

Female 22% 65% 11.5% 1.5%

Male 11% 64.5% 19% 5.5%

Population 16.5% 64.75% 15.25% 3.5%

Standing long-jump is a simple physical test that measures explosive power. The
procedure is to measure the best jump from two or three attempts with a metric band
from the takeof line to the last body part that touches the ground. A decreasing line
best illustrates the fitness level trend. In the female student’s case, the mean decrease
was 20 centimeters from 1,70 m in 2019 to 1,50 min 2022, meaning an 11% drop
from initial performance. Men’s standing long jump results also decreased, but not
so dramatically as women’s performance. The mean value (2,13 m+23,4 cm) is 15
centimeters lower than in 2019, meaning a drop of 6,6%.

Table 3. Standing long jump results

SLJ 2019 2022 A %
Female 1.70 m 1.50m -20 cm -11%
Male 228 m 2.13m -15 cm -6.6%

There is a statistically significant difference between standing long jump results in
the two samples of college students. The t-test for paired two samples of means con-
firms that the research alternative hypothesis (H1) is in the predefined limit p< 0,05: t
Stat > t Critical: 7> 6.31, P(T<=t) = 0.045.
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Discussion

The t-test value is higher than the critical t’s value for both tests and consequently,
the hypothesis of this study is validated, rejecting at the same time the null hypothesis.
Calculating the Cohen effect size for differences between groups means we obtain a
value of 0,2 for women and 0,26 for men in the BMI case and a significantly greater
value in SLJ: 1,7 for women and 0,7 for men.

Comparing these values with the Cohen effect size index where d=0.2 is consid-
ered to be small; 0.5 medium; 0.8 large and 1.3 very large (Sullivan, Feinn 2008) can
be deduced that the effect of BMI increase is small, while in fitness level the decrease
is very large for women and large for men.

Although, at 20 years of age a quarter of young men in our research sample are
overweight and obese. Having in mind that less than 1 per cent (1 of 210 men and 1 of
124 women) of obese adults get back to healthy body weight (Fildes et al. 2015), there
are plenty of chances for this generation to surpass the statistics. It already indicates
that overweight adults in Romania are more numerous than slim ones, the proportion
being roughly 55% to 45% in favour of the heavy ones (ORO, 2014)%.

Young women seem to be more concerned about physical appearance than men
(13% compared with 24,9% with excessive weight). An explanation could be the
largely promoted beauty standard in social media.

There were considerable interactions between the COVID-19 pandemic and the
overweight and obesity pandemic developing insidiously over the last four decades
(Violant-Holz et al. 2020). Independent research recorded similar results: weight gain
especially in men (Editorial 2021)° and lower in power test (Pastucha et al. 2023),
concluding that COVID-19 confinement had a negative impact on maintaining a
healthy diet and an active lifestyle (Almousa, Alagal 2022).

Because of the sanitary restrictions, many people spent most of their time in a seat-
ed position, so their gluteal muscles are stretched out for a long time. Inactivity affects
most of those muscles and also those which run parallel to the spine. Remaining
inactive for prolonged periods of time results in muscle atrophy, lowering physical
abilities, and even causing pain. Physical insufficient activity explains the decrease in
fitness levels and has an influential role in weight gain in the young population.

Only half of Romanian children in primary school (6 — 14 years) play, practice a
sport, or are physically active in their leisure time. Moreover, less than 20% of teenagers
and youngsters between 15 — 24 years spend time being actively involved in hobbies or
independent activities which require physical effort at least once a week (WHO 2018)*.

Conclusions

The insufficiency of physical activities of university students, due to sanitary re-
strictions on their mobility and human interaction, has a number of negative effects
not only on their weight gain, or precarious fitness level but also on their physical and
psychological health status. Public health providers overwhelmed by the pandemic
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will be faced with the comorbidities associated with excessive weight and young

generation physical traits associated with low resilience.

The magnitude of the changes in the physical ability and body weight of young
men and women provides relevant information on the future characteristics of the work-
force and their resilience. These data could serve as useful references to educators, as

they can better respond to the actual students’ needs, possibilities and preferences.
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