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MEDICAL STUDENTS’ PHYSICAL ACTIVITY AS AN INDICATOR OF THEIR COMMITMENT
TO HEALTHY LIFESTYLE
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Physicians, who provide general medical services, should give the patients an advice on physical activity. The study was aimed to assess physical activity of
medical students, as well as their awareness of this issue, and willingness to provide the public an advice on commitment to a healthy lifestyle in terms of physical
activity. A total of 518 medical students were surveyed. The data obtained with the Steps and Screen Time mobile applications were used. Physical fitness was
assessed using the standard anthropometric technique. Statisctical processing of the data obtained was performed with the Statistica 13 PL statistical software
package. The study met the requirements of biomedical ethics and posed no risk to participants. No significant differences in the number of steps between males
and females was observed. It was 9033+3297 steps in males and 7807+3570 steps in females. The evidence supporting the relationship between physical activity
and average time spent on a smartphone per day was obtained: the correlation coefficient for the relationship between the number of steps per day and the screen
time was —0.36 (moderate negative correlation). Correlation coefficients for the relationships between body mass index and physical activity (-0.35) and between
body mass index and screen time (0.33, moderate positive correlation) were calculated. The data obtained allowed us to develop simple and feasible guidelines
on improving physical activity in medical students, as well as to develop a tracker of positive habit of daily optimal physical activity for each student, and to discuss
the results within the framework of the business game Physical Activity in Various Sectors of Population.
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OBUTATEJNIbHAA AKTUBHOCTb CTYAEHTOB-MEOVUKOB KAK UHOUKATOP UX NMPUBEP>XEHHOCTU
3[00POBOMY OBPA3Y >XU3HU

O. B. MeBnega
Poceuincknii HaumoHanbHbIN CCNeRoBaTENbCKU MeanUMHCKUIA yHuBepcuteT umM. H.. Muporosa, Mocksa, Poccrs

Bpayam, B pamkax nepBr4HON MEAVKO-CaHUTapHOM MOMOLLIM, HEOOXOANMO NPEAOCTaBAATbL NaLMeHTaM KOHCYNsTaLum No nsn4eckor akteHoCTU. Liens paboTs!:
N3y4nTb ABUraTeNbHy0 akTUBHOCTb CTYAEHTOB-MEANKOB U X MHPOPMUPOBAHHOCTb MO AaHHOMY BOMPOCY, @ TakxKe rOTOBHOCTb K KOHCYNBTUPOBaHMIO HAaceNeHs
Mo BOMPOCaM MPUBEPXKEHHOCTV 340POBOMY 06pasy XM3HW B HacTV ABUraTeNbHON akTMBHOCTW. OnpolueHbl 518 CTyAeHTOB-MeaNKOB, MCMONb30BaHb! AaHHbIe
NpUNOXXeHNn Ans cMapTdoHoB «LLlarn» 1 «3kpaHHoe Bpems», MPOBEOEHO N3ydeHre (PU3NHECKOro PasBuTUS C MOMOLLBIO CTaHAAPTHOM aHTPOMOMETPUYECKON
mMeToanku. CtatncTndeckast 06paboTka nosy4eHHbIX 4aHHbIX MPOBOANIACH C MCMONb30BaHNEM NakeTa cCTatncTndeckoro aHanuaa Statistica 13 PL. Viccnenosarve
COOTBETCTBOBASIO TPEOOBaHMSAM OUOMEAVLIMHCKOM STUKM 1 HE MOABEPrano ONacHOCTH Y4aCTHUKOB. CpeaHee KONMHYEeCTBO LLAroB Yy KOHOLLEN 1 AEBYLLIEK HE NMeeT
[,OCTOBEPHbIX pasdnnymii 1 coctaenseT 9033+3297 y toHowel n 7807+3570 y gesyLuek. onyyeHbl AaHHble, CBUOETENBCTBYIOLLME O CBS3WN MEXY ABUraTelbHON
aKTMBHOCTBIO U CPEedHVIM BPEMEHEM MCMOMb30BaHNs cMapTdoHa B AeHb — KOIMPMUUMEHT KOPPENALMN MeXOy KOMMHECTBOM LUAroB B AeHb N «3KPaHHbIM
BpeMeHeM» oTpuLiaTenbHbIn cpeaHen cunbl —0,36, paccymTanbl KO3(MMULMEHT KOPPeNsaummn Mexay MHOEKCOM Macchl Tena v ABUratenbHON akTMBHOCTLIO (—0,35)
1N MEX[Y NHOEKCOM MaCcChl Tena 1 «aKpaHuHbIM» BDEMEHEM, KOTOPbIN MONOXUTENbHBIN, cpeaHen cunbl 0,33. MNony4eHHble AaHHble No3BOANAM CHOPMyIMpOBaTh
NPOCTbIE, BbIMOMHMMbIE PEKOMEHAALMM MO MOBbLILLEHWIO ABUraTeNlbHOM aKTUBHOCTU CTYAEHTOB-MEAMKOB U CCDOPMUPOBaTL AN KaKAOro TPEKepbl NMpUBbIHEK
no (POPMUPOBAHIIO «MONE3HON» MPUBBIMKN K XKeAHEBHOW ONTUMASbHON ABUraTenbHOM akTUBHOCTY 1 OOCYAWTb PEe3yNbTaTbl B PamMkax AeNOBOW Urpbl Mo Teme
«[BuratenbHas akTMBHOCTb NSt Pa3NMHHbIX FPYMN HACENEeHNs».
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Over the past decade, the studies are being regularly published Moreover, physical inactivity in children, adolescents and
in scientific literature, which report low physical activity levels in -~ youth is closely related to the problem of overweight and
medical students, the future doctors. This poses a direct risk  obesity [5].

to their health and can affect their future work with patients Moreover, physicians, who provide general medical services,
(community) in terms of obtaining a commitment to a healthy  should give the patients an advice on physical activity. However,
lifestyle [1, 2, 3, 4]. training on providing advice on physical activity is often under-
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reported in the curriculum of medical schools. It is unclear
whether medical students are ready to provide effective
consultation in this area [6-9].

The study was aimed to assess physical activity of medical
students, as well as their awareness of this issue, and willingness
to provide an advice on commitment to a healthy lifestyle in terms
of physical activity to the public.

METHODS

To attain the goals established, specialists of the Hygiene
Department of Pediatric Faculty of the Pirogov Russian
National Research Medical University, holding certificates of
“Hygienic Education”, “Epidemiology”, “Hygiene of Children and
Adolescents”, and “General Hygiene”, developed a questionnaire
for assessment of the medical students’ lifestyle hosted on
Google Forms [10].

The questionnaires proposed to respondents contained
a small section with personal data and a number of evaluative
questions beginning with “Please assess the risk to your
health...”. These questions reflected subjective evaluation
of the impact of the factors affecting health. The risk posed
by exposure to each studied factor was rated on a scale of
Oto 10.

The study design consisted in evaluation of the medical
students awareness of risk to health posed by lack of physical
activity, investigation of the medical students’ commitment to
a healthy lifestyle in terms of physical activity, search for the
proof of physical inactivity effects on health, as well as defining
the medical students’ willingness to change their lifestyle, and
to work with the patients (community) in this area in the future
(Fig. 1).

A total of 518 medical students were surveyed, of them 80%
were girls. The average age of the students surveyed (M+m) was
20.1+0.08 years.

We also used data of the Steps (average number of steps
per day) and Screen Time (average time of using smartphone
per day) mobile applications.

Physical fitness of medical students was assessed using the
standard anthropometric technique [8, 11-13].

Statistical processing of the results was performed using the
Statistica 13 PL software package (StatSoft, USA). Descriptive
statistics was used: mean values, standard error of the mean,
and standard deviation were calculated. Distribution of indicators
was tested for normality using the Kolmogorov—-Smirnov normality
test; asymmetry and kurtosis as well as their their standard errors
were analyzed.

The significance of differences was estimated using the
Student’s t-test. The differences were considered significant
when t=2.0 — (p<0.05), t>2.6 — (p<0.01), t=3.3 — (p<0.001).

Correlation between the studied parameters was considered
strong when r = 0.7-1.0, moderate when r = 0.3-0.699, and
weak when r = 0-0,299 [5].

The Statistica 13 PL software package (StatSoft, USA) was
used.

The study did not violate human rights and endanger the
respondents. The study met the requirements of biomedical
ethics and was approved by the Ethics Committee of the

Pirogov Russian National Research Medical University (protocol
No. 203 dated December 20, 2020) in accordance with the
GCP principles. The informed consent was obtained from all
participants. The online survey was conducted on a voluntary
basis using the online service. All the studies were conducted
in accordance with ethical norms set out in the Declaration of
Helsinki and the European Union directives (8/609EC).

RESULTS

The medical students subjectively considered the risk to their
health posed by lack of physical activity as relatively high.
They assigned it the average (M+m) score of 8.5+0.3 out of
10. The group of students who underestimated the risk was
only 8.0%, i.e. the future doctors were aware of the adverse
effects of physical inactivity on health. A total of 50.4%
surveyed medical students considered their levels of physical
activity as insufficient. Among the persons surveyed, 50.0%
pointed out that that they preferred active leisure activities
(sports, dancing, walking), and the other 50.0% noted that
they preferred passive leisure activities (social networking,
watching movies, reading, playing computer games); 46.8%
of surveyed medical students reported no increase in physical
activity during weekends.

During the study, the number of steps per day was used as
an objective measure for describing physical activity. Researchers
used primarily pedometers and similar devices for measurement
of this parameter in the past. During our study the number of
steps per day was defined using the Steps mobile application,
because 99.5% of surveyed students used different models
of smartphones, and 66.6% surveyed students rarely weaned
themselves off the electronic devices, never lost their electronic
devices, continuously monitored notifications on their electronic
devices, etc. The other 31.3% monitored notifications on their
electronic devices every hour.

Distribution of the indicator in the population is an important
means for describing the indicator. The Kolmogorov—Smirnov
normality test confirmed the hypothesis of normal distribution
for the medical students’ physical activity parameter measured
in steps per day, since the significance level was p=>0.20. The
average (M+o) number of steps showed no significant differences
between males and females (p=0.05). It was 9033+3297 in
males and 7807+3570 in females. Thus, the average physical
activity of male students was 5736-12,330 steps per day,
and in female students it was 4237-11,314 steps per day
respectively (Fig. 2).

According to the Tudor-Locke physical activity classification,
limited physical activity intensity (2500-4999 steps per day) was
observed in 6.0% of medical students, low physical activity
intensity (5000-7499 steps per day) was observed in 16.0%, and
the intensity of physical activity lower than average (7500-9999
steps per day) was observed in 32.0%. Moderate intensity of
physical activity (10000-12499 steps per day) was observed
only in 36.0% of medical students, and high physical activity
intensity (12500 and more steps per day) was observed only
in 10.0%. Thus, based on objective evidence, only 46.0% of
medical students demonstrated commitment to the principles
of the a healthy lifestule in reality, which showed reasonable

Medical students
underestimating the risk
posed by physical inactivity

Medical students having

with physical activity

* lifestyle disruptions associated *

Medical students ready
to work with people
focusing on the issues
of physical activity

Medical students having
health problems associated
with physical activity

>

Fig. 1. Study design
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Fig. 2. Physical activity per day (steps) in male and female students

agreement with the surveyed medical students’ subjective
considerations.

Results of the physical activity assessment showed that the
average (M+m) height of male students was 178.4+0.9 cm, and
in female students it was 166.8+0.8 cm; the average body weight
was 72.2+1.3 kg and 56.9+1.2 kg; the average body mass
index was 22.5+0.3 kg/m2 and 20.4+0.3 kg/m2 respectively
(p<0.05). Obesity of various degree was observed in 10.1% of
the examined medical students. However, only 2.9% of them
believed they had health problems. Probably, the interviewed
persons underestimated the significance of overweight and
obesity. Then the data demonstrating the relationship between
physical activity and average time spent on a smartphone per
day were obtained, the correlation coefficient for the relationship
between the number of steps per day and “screen time” of -0.36
(moderate negative correlation). Correlation coefficients for
relationships between body mass index and physical activity
(-0.35, moderate negative correlation) and between body mass
index and and “screen time” (0.33, moderate positive correlation)
were calculated.

The average (M+m) values of the right and left hand muscle
strength, which were dependent on physical activity levels,
were low: 38.1+0.2 and 37.1+0.3 kg in males, 18.9+0.3
and 16.7+0.3 kg in females (p<0.05). Since the vast majority
of medical students rarely weaned themselves off the
smartphones, the time spent on a smartphone was analyzed
using the data obtained from the Screen Time application.
According to the Screen Time application data, the average
(M=0) time spent on a smartphone was 336.4+15 minutes per
day, i.e. about 5.6 hours during the ordinary academic day.
Correlation coefficient for the relationship between muscle
strength and screen time was also calculated (-0.31, moderate
negative correlation).

Thus, modern medical students spend considerable time
working with their smartphones, which has a negative impact
on the levels of physical activity and physical fithess indicators
in males and females.

The surveyed medical students gave their commitment
to principles of healthy lifestyle an average (M+m) subjective
ranking of 6.2+0.2 out of 10. Furthermore, 18.8% of surveyed
students did not consider themselves to commit to principles
of healthy lifestyle, and 7.5% had no interest in healthy lifestyle.
About 40.2% of students reported that they were careful
about their levels of physical activity. The others were likely to
underestimate the significance of this protective factor.

The surveyed medical students noted that they used some
Health applications on their smartphones: 70.8% had installed
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appropriate applications and sometimes browsed the data
of monitoring heart rate, BMI, etc; 55.4% used the Screen
Time application, 22.0% used the Steps application, and the
others used nothing. The majority of medical students (83.3%)
reported they obtained relevant information on healthy lifestyle
from Internet sources. However, 88.2% of medical students
reported no subscriptions to any resources on healthy lifestyle
provided by medical institutions, working in prevention with
the public (such as Centre of Hygienic Education of People of
Rospotrebnadzor and other). Thus, there is some inconsistency;
this also poses the question, which Internet resources are used
by students to obtain information on healthy lifestyle.

The surveyed medical students ranked their willingness to
provide an advice on commitment to a healthy lifestyle in terms
of physical activity to patients (community) as relatively low: an
average (M+m) of 5.6+0.3 points out of 10. Moreover, 48.2%
of students believed they were not prepared to this kind of
activity.

The study results demonstrate that medical students
rank their commitment to a healthy lifestyle and their physical
activity based mainly on the subjective assessment, without
supporting it with objective criteria, such as data of health
applications for smartphone, data on body’s functional status,
no diagnoses, etc. It can be assumed that junior high school
students have insufficient motivation to optimize their physical
activity, being a powerful preventive factor possessing a health
protection effect. They also have no essential motivation skills,
as well as no access points to relevant information on this
issue. Only about 50.0% of all surveyed medical students
considered themselves as advocates for commitment to
a healthy lifestyle for patients and community, including leading
by example.

DISCUSSION

Models of physical activity and healthy lifestyle acquired during
childhood and adolescence remain throughout the later life.
Therefore, for the future health of the whole population it is
essential to improve the levels of physical activity in young
people [1, 4, 9, 13, 14].

Many factors interfere with increasing physical activity in
young people:

— lack of time;

- low motivation;

— lack of support and guidance;

— feeling uneasy and incapable;

— lack of safe place for excercise;
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— limited access to places and equipment for physical

activity;

— lack of knowledge about the benefits of physical activity.

The studies have been published on investigation of physical
activity and its relationship to improved health. These studies
demonstrate positive correlation between physical activity and
improved health of the subjects [4, 9, 14-17].

Therefore, there is a need for development of physical
activity training programs, as well as public health programs
aimed at improving the relevance of physical activity for the
public [18, 19].

Shaping and development of knowledge and skills related
to physical activity would be instrumental in addressing
the issues both of medical students health improvement
and quality preventive work with the patients. However, this
challenge should be first met at the university level, where the
principles of universal competence UC-7 (health protection)
and general professional competence GPC-2 (healthy lifestyle)
are developed in medical students [17-19].

It is essential to provide the future doctors training on
principles of healthy lifestyle during studying at medical schools.
This is important based on the results of the studies, which
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