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THE STATE OF HEALTH OF 157, 2\o- AND 3RfP-YEAR STUDENTS OF A MEDICAL UNIVERSITY
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Today, preserving the health of medical students, who constitute the labor pool for Russia's healthcare system, is a strategically important task for both the state
and society. The purpose of this work was to investigate the status of health of 15-, 2"- and 3"-year students of Pacific State Medical University of the Ministry
of Health of the Russian Federation. The students underwent a comprehensive examination at the beginning and at the end of the academic year. All in all,
we examined 698 people in 2022 and 516 people in 2023. The examination was physical, focusing on the functional state of the cardiorespiratory system, and
also assessed the participants' mental health. Primary medical documentation was used as a source of information to assess the incidence of temporary disability
and chronic non-communicable diseases of students. Data comparison was done using nonparametric statistical methods. The differences were considered
statistically significant at p < 0.05. We revealed a downward trend for the students' health indicators, which confirms their allocation into health status groups.
At the beginning of the academic year, the 15t group was the largest, and by its end, the share of those reallocated to the 3 group was significant, with the group
including 33.1% of make participants and 36.8% of female participants. This study substantiates the need for continued monitoring of the health status of students.
The resulting data enable assessment of the students' health status and identification of priority preventive measures to be developed to preserve their health.
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COCTOAHUE 300POBbA COBPEMEHHbBIX CTYOEHTOB MJTAALWLNX KYPCOB MEOULUMHCKOIO BY3A
A. A LLlectépa™, J1. B. TpaHkoBcKas
TUXOOKEAHCKMIN rOCYAapPCTBEHHBIN MEVLMHCKINIA YHBEPCUTET, BnagmeocTok, Poccus

B coBpemMeHHbIX CoLManbHO-3KOHOMUYECKMX YCIOBUSX MpobfiemMa COXpaHeHVs 300p0BbS CTYAEHTOB-MEAMKOB Kak OCHOBHOIO pesepBa KaapoB CUCTEMbI
3apaBooxpaHeHns Poccurickon defepauny MMEET cTpaTernyeckoe 3HadeHne, Kak Ans rocynapctsa, Tak 1 ana obulectsa B LenoM. Llensto paboTbl 6bino
vcenenoBath 300poBbe cTyaeHToB PrE0Y BO TIMY Munsgpasa Poccumn 1-3 KypcoB. BbinonHeHa KOMMNEKCHast OUeHKa COCTOSIHNS 340P0BbsSt CTYAEHTOB
MnafLLNX KypcoB B Hadane v B KoHue ydebHoro roga. Beero o6cnenosaHo 698 Yenosek B 2022 1. 1 516 venosek B 2023 r. OueHeHo hrandeckoe pasBuTme
CTYLEHTOB. VI3y4eHbl nokasaTen (yHKLUMOHaIBHOrO COCTOSIHUS KapAYOPECTIMPATOPHONM CUCTEMBI, & TakXKe COCTOSIHME VX MCKXMHECKOrO 300PO0Bbs. N1st OLEHKM
rnokasarener 3a601eBaeMoCTI C BPEMEHHOW YTPaTol TPYAOCNOCOBHOCTU 1 XPOHUHYECKON HEMHMEKLIMOHHOM 3a601eBaEMOCTI CTYAEHTOB B KA4ECTBE UCTOYHMKA
MHbopMaLMM MCnonb3oBaHa NepBuYHas MeauUMHCKas AoKyMeHTaums. CpaBHUTENbHDBIA aHanM3 Mony4eHHbIX AaHHbIX MPOBOAMAM C MPUMEHEHeM METOLO0B
HenapameTpUHecKor CcTatucTuky, CTaTcTn4eckast 3Ha4MMOCTb pasnuyunia onpegensnace npu p < 0,05. BbigBneHa TeHAEHUMA K yXyALLIEHWIO nokasaTenen,
XapaKTepu3yoLLIMX COCTOsIHME 3L0POBbS CTYAEHTOB, YTO NOATBEPKOAET pacnpeneneHmne Ux no rpynnam 300posbst. Ecnn B Havane y4ebHoro roga npeobnagan
obyHatoLLIMECs C MEePBOW MPYMNMO 300P0BbS, TO B KOHLE y4eOHOro rofa MpoLEHT CTYAEHTOB C TRETbEV MPynnov 3Ha4UTENBHO BO3POC 1 cocTarnan 33,1% Yy toHOLLEN,
36,8% y peByLuek. [NpoBeneHHOe ccnenoBaHve yKasblBaeT Ha HEOOXOAVMOCTb AaNbHENLEro HabMoaeHNa 3a nokasaTensamMn COCTOAHUST 300POBbSA CTYAEHTOB.
[Mony4eHHble JaHHble NO3BONSIOT OLEHUTL COCTOSIHUE 30POBbLS CTYAEHTOB ¥ ONPELENUTb MPUOPUTETHbIE HaNpaBeHVst Pa3paboTKu NPOMUNAKTUHECKNX MeP
L5 COXPaHEHNS X 300POBbS.

KntoueBble cnoBa: CTyfeHTbl, (PU3NHecKoe pasBuUTnE, NCUXNHECKOE 3[0PO0BbE, 3a601eBAaEMOCTL C BPEMEHHOW YyTPaTON TPYAOCNOCOOHOCTU, XPOHUYECKIME
HEeVH(EKLIMOHHbIE 3aboneBaHus, rpynnbl 340POBbS

®duHaHcupoBaHue: paboTa BbINoHEHa B paMKax AMCCepTaLUMOHHOIO NCCNeaoBaH s MHCTUTYTa npodunakTmieckon meanumHsl ®rb0Y BO TTMY MuHsapasa
Poccun.

BKﬂap, aBTOPOB: . B. TpaHKOBCKaFI — MNJlaHnpoBaHne 1 opraHnadaumnsa nccrnenoBaHna, peaakTmpoBaHMe CTaTbi; A A LI_IeCTépa — npoBefeHne nccneqoBaHns,
C60p, aHanms 1 nHTepnpeTauna AaHHbIX, NoOAroTtoBka OKOHYaTeIbHOro BapuaHTa ctaTtby.
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Today, preserving the health of medical students, the labor  all of which affect organisms of students, with all the anatomical
pool for Russia's healthcare system, is a strategic task for both  and physiological specifics of a young age [6-8].

the state and society [1-5]. Receiving a medical education Health status has a direct effect on the students' performance,
involves significant mental efforts, labor inputs, exposure  grades, motivation, and the quality of learning the professional
to potentially hazardous factors of hospital environments,  skills. This is most relevant for those in the 1, 2, and 3
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years, since they often struggle with mastering general cultural
and professional competencies [6, 9-10].

Recent studies have revealed that the health of medical
students is generally deteriorating: the prevalence of chronic
diseases and functional abnormalities is increasing, while
indicators of physical development and fithess are declining
[6, 7, 11]. Researchers report that mental conditions are on the rise;
up to 54% of them are nosological, concomitant neurotic
reactions with discernible symptoms [7]. The number of students
signed up to the special physical culture curriculum because
of poor health is increasing every year [1, 4], and in some
universities, it reaches almost 50% of all those attending
the classes [12].

The health status of students is an objective indicator that
allows assessing the effectiveness of the already implemented
hygiene measures and formulates the directions of further
activities [13]. Annual medical examinations that show how
healthy the students of the country are support overall health
preservation efforts designed for this population.

The purpose of this work was to investigate the status
of health of 18-, 2m-and 3"“-year students of Pacific State
Medical University of the Ministry of Health of the Russian
Federation.

PATIENTS AND METHODS

Using the "Methodological recommendations for a comprehensive
assessment of students' health based on the results of medical
examinations" [13], we assessed the health of 18-, 279- and 39-year
students of Pacific State Medical University, collecting
the data twice, at the beginning and at the end of the academic
year. There were 698 participants (25.5% males, 74.5%
females) in 2022 (beginning of the academic year) and 516 participants
(81.2% males, 68.8% females) in 2023 (end of the academic
year). Height (body length) and weight were measured against
regional regression scales to assess the level of physical
development (PD) [14]. In addition, we analyzed the functional
state of the cardiorespiratory system: vital lung capacity
(VC), heart rate (HR), blood pressure (BP), Myocardium
and Rhythm indices. Using the Hamilton Depression Rating
Scale (HDRS) and Khanin's adaptation of Spielberg state-trait
anxiety inventory [15, 16], we have also evaluated the mental
health status of 176 1%t-year students (30.1% males, 69.9%
females). In addition, medical reports (form 025-TsZ/u) were
analyzed with the aim to establish values of the indicators
reflecting the incidence of temporary disability (TD) and chronic
non-communicable diseases (CNCD) among students of the 1,
2", and 3 years.

For statistical analysis of the data, we used StatTech v.4.7.3
(StatTech; Russia). Categorical data are given as absolute
values and percentages. For comparative analysis, we used
nonparametric statistical methods. Pearson's chi-squared test
(x°) was used to compare percentages in multifield conjugacy
tables, and Holm method for multiple comparisons. The differences
were considered statistically significant at p < 0.05.

RESULTS

The collected data indicate that 46.1% of male participants
had harmonious PD at the beginning of the academic
year, and by the end thereof, this figure dropped to 43.8%.
Through the academic year, the share of male participants
with disharmonious PD (body weight deficiency) decreased
by 8.1%, which is significant (p = 0.05), but the proportion
of male students whose PD was sharply disharmonious due

to body weight deficiency has grown by 6.6% (p = 0.06),
which was not significant but very close to the threshold value.
At the same time, disharmonious and sharply disharmonious
PD due to overweight was registered in 23.0% of young men
at the beginning and 26.9% at the end of the academic year.
The share of female participants whose PD was harmonious
remained virtually unchanged through the academic,
and was 56.4% at the beginning and 52.5% at the end of thereof.
Body weight deficiency as a reason of disharmonious PD
was 4.5 times more common than overweight. By the end
of the academic year, the proportion of overweight female
students (varying severity) increased only slightly, from 15.4%
to 18.8%.

External respiration is one of the most important health
characteristics. It was found that the vast majority of 1st-, 2nd-,
and 3“-year students (91.6% of males and 88.1% of females)
had normal VC, and this indicator did not change through
the academic year.

The cardiovascular system (CVS), which provides all organs
and systems with oxygen and nutrients, largely determines
the adaptive capabilities of the whole organism. Heart rate
is an important indicator of the functioning of both the cardiovascular
and nervous systems. The majority of the examined students
(60.0%) had normal heart rate, and one third exhibited
tachycardia. Bradycardia was diagnosed in 9.6% of males
and 3.3% of females. While the number of male students
with normal indicators and various deviations from the norm
remained unchanged through the academic year, the number
of female students with bradycardia increased significantly
t0 7.6% (p = 0.003).

At the end of the academic, blood pressure was within
the physiologically normal range in 87.5% of male and 82.9%
of female participants. In males, it did not change significantly
throughout the study period; by the end of the of the academic
year, hypotension-type blood pressure deviations amounted
103.8% of cases for SBP and 1.3% for DBP, while for the hypertension-
type blood pressure deviations the respective figures were
8.8% for SBP and 9.4% for DBP. In the female cohort, by the end
of the academic year, the share of participants with normal
SBP dropped from 89.6% to 82.9% (x> = 8.58; p < 0.01),
that with normal DBP — from 88.9% to 83.4% (x*> = 5.37;
p = 0.02). At the same time, the proportion of female students
with hypertension-type SBP disorders rose from 3.7% to 8.2%
(x> = 8.59; p < 0.01) same type DBP disorders — from
10.0% to 14.6% (> = 4.29; p = 0.04). It is noteworthy that
by the end of the academic year, the frequency of registration
of hypotension-type SBP deviations in males was 2.4 times
lower than in females (x> = 4.61; p = 0.03).

Examinations under the Myocardium and Rhythm indices
revealed a significant decrease of the number of students with
normal indicators for the former index, 44.9% to 32.5% in the male
cohort (p = 0.02), and from 41.7% to 32.6% in the female
cohort (p = 0.01). The functional state of the cardiovascular
system was borderline in more than half of the participants
at the beginning of the academic year, and it increased to over
60.0% by the end thereof in both sex cohorts.

During the academic year, the number of male participants
who had the Rhythm index indicators verging upon being
abnormal increased significantly, from 4.5% to 13.1% (p < 0.01).
In addition, the proportion of female participants whose
Rhythm indicators deviated from the norm slightly increased
significantly (from 62.1% to 69.4% (p = 0.03)), while the number
of girls with normal values of this index decreased (from 30.0%
to 21.6% (p < 0.01)). It should be noted that by the end
of the spring semester, normal Rhythm index was registered
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Structure of CNCD, students of the 1%, 2", and 3" years, 2022/2023
academic year

Fig. Structure of CNCD, students of the 1%, 2", and 3 years (%)

only in 23.8% of male and 21.6% of female participants. In the female
cohort, slight deviations from the normal values of this index
were detected thrice as often as in the male cohort.

In the 2022/2023 academic year, 14.5 cases per 100 participants
(mean) involved ailments causing TD, with the respective figure
among the 3"-year students being 17.5 cases, that among
the 2™-year students — 13.6 cases, and among the 1s-year
students — 12.5 cases. Respiratory diseases, including acute
respiratory viral infections, were the main reason for medical
absences. Overall, the number of academic days skipped
because of them was 73 per 100 students. The average
duration of a sick leave was 8.9 days. It was also revealed
that male students (all years) were less likely to seek medical
assistance in a clinic than female students (44.0% and 56.0%,
respectively; x* = 4.5; p = 0.05).

As for the structure of incidence of TD-causing ailments, the
most common nosology was respiratory diseases, including
acute respiratory viral infections (ARVI): 56.3%. The second
most common reason were disorders of the musculoskeletal
system (12.3%), the third — digestive system diseases (10.9%).

As for CNCD, in the 2022/2023 academic year students of the 1%,
2 and 39 years most often suffered from the diseases of the eye
and adnexa, digestive organs and circulatory system (Fig.).

Table 1. Distribution of students into health status groups

. Diseases of the eye and adnexa

. Diseases of the digestive system

. Diseases of the circulatory system

Respiratory system

Genitourinary system

Diseases of the musculoskeletal system and connective tissue
Diseases of the blood and blood-forming organs and

certain disorders involving the immune mechanism

Endocrine, nutritional and metabolic diseases

Nervous system diseases

Diseases of the ear and mastoid process

The results of the comparative assessment of mental health
of 1%-year students revealed that depressive disorder was 1.6 more
common in females than in males (p = 0.02). Moderate trait
anxiety was found to affect 54.7% of male and 56.1% of female
1st-year students, low trait anxiety — only 22.6% of males
and 14.6% of females, and high trait anxiety — 77.4% of males
and 85.4% of females. At the same time, about one in four
first-year students exhibited symptoms of moderate reactive
anxiety, and high reactive anxiety was registered only in 6.5%
of the participating girls.

Based on the results of medical examination, 1st-, 2nd-
and 3“-year students of Pacific State Medical University were
distributed into health status groups (Table 1).

According to the data, at the beginning of the academic
year, the majority of 18-, 279- and 3-year students were classified
in the first health status group. However, by the end of the academic
year, the proportion of healthy students decreased significantly:
by 29.2% among male participants (x> = 29.76; p < 0.01),
and by 24.7% among female participants (p < 0.01). We have
registered a growing number of those reclassified into second
and third health status groups, with the amount of students
meeting the criteria of the third group being significant among
both boys and girls (p < 0.01).

Males Females
p-value p-value
Health status groups Academic year start Academic year end Academic year start Academic year end
Abs. % Abs. % Abs. % Abs. %

First 102 57.3 45 28.1 < 0.001 298 57.3 116 32.6 < 0.001
Second 50 28.1 58 36.3 0.1 154 29.6 107 30.1 0.89
Third 23 12.9 53 33.1 < 0.001 67 12.9 131 36.8 < 0.001
Fourth 3 1.7 4 25 0.62 1 0.2 2 0.6 0.34
Fifth - - - - - - - - - -

Note: * — differences in indicators are statistically significant (o < 0.05).
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Table 2. Classification of students into health status groups, by year (%)

Health status groups
Year Period n
First Second Third Fourth

Start 368 54.3 32.3 13.0 0.3
. End 295 36.6 29.8 32.2 1.4
X2 20.98 0.49 35.77 2.53
p-value < 0.001* 0.48 <0.001* 0.11
Start 180 56.7 28.3 14.4 0.6

End 104 26.9 33.7 38.5 1
2 ba 23.38 0.9 20.9 0.17
p-value < 0.001* 0.34 <0.001* 0.68
Start 150 65.3 22.7 10.7 1.3
End 117 21.4 35.9 41.9 0.9
8 X2 50.17 5.57 34.17 0.13
p-value < 0.001* 0.02* <0.001* 0.72

pvalue Academic year start Pl et years say = 0-02% P1 i e s sy = 0-03”
Academic year end P a1 years say = 0-003”

Note: * — significant differences (p < 0.05).

A comprehensive assessment of the health status of 1¢-, 2nd-,
and 3“-year students showed that even within one academic
year, it deteriorates to the point of reclassification (Table 2).

At the beginning of the academic year, there were significantly
more 1st-year students in the first and second health status
groups (p = 0.02 and p = 0.03, respectively) than 34-year
students. However, there were no significant differences
in distribution of 2"- and 3-year students into health groups.
At the end of the academic year, the number of 3“-year students
belonging in the first health status group decreased significantly,
while the number of 3-year students classified into the second
and third health status groups increased significantly.

DISCUSSION

The results of previous studies indicate that the majority
of students have harmonious PD. However, the percentage
of students with disharmonious and sharply disharmonious
PD remains fairly high [17]. For example, 17.0% of students
of Pirogov Russian National Research Medical University
have disharmonious PD, and 9.0% — sharply disharmonious
[18]. At the same time, our study has shown that by the end
of the academic year, 56.3% of boys and 47.5% of girls have
abnormal PD.

According to the collected data, various functional disorders
of hemodynamics were detected in students both at the beginning
and at the end of the academic year. For example, by the
end of the vyear, hypertension-type SBP deviations were
registered in 8.8% of male participants and 8.2% of female
participants, and hypertension-type DBP deviations — in 9.4%
of boys and 14.6% of girls. For comparison, the assessment
of blood pressure indicators of students of the Medical Faculty
of Kabardino-Balkarian State University revealed hypertension
only in 3.1% of cases [19].

Our work has also confirmed the data from other studies
indicating that 18-, 2nd-| and 34-year students most often seek
medical help with respiratory diseases [20]. The prevailing
chronic pathologies among the Pacific State Medical
University students were diseases of the eye, digestive,
and cardiovascular systems. At the same time, according
to the literature, students of the Russian medical universities

most often suffer from "respiratory diseases, accounting for about
18.0%, followed by the musculoskeletal system diseases
and diseases of the eye and are in second place, and diseases
of the eye and adnexa [21].

In our work, we observed a tendency towards developing
depressive disorders of varying degrees, as well as high levels
of trait and reactive anxiety among students; these findings
are consistent with reports from other researchers [22-24].
For example, a study conducted in Voronezh State Medical
University named after N.N. Burdenko revealed that in the fall
semester, 6.0% of students had low state anxiety, 51.0% were
classified as having a moderate version thereof, and 43.0%
of the respondents had high state anxiety. As for trait anxiety,
only 24% of the participants had it at a high level, and 76.0%
experienced moderate trait anxiety [23].

Our work revealed a gradual deterioration of health indicators
of 18-, 2m-and 3"-year students of Pacific State Medical
University, which is confirmed by their distribution into health
status groups. At the beginning of the academic year, the first health
status group was the largest, but at the end of the academic
year, the percentage of students with chronic diseases
in the compensation stage, which puts them into the third
health status group, increased significantly and amounted
to 33.1% for boys and 36.8% for girls. Thus, over the course
of the study, the number of practically healthy students decreased
twofold. For comparison, we give data on classification of students
of a medical academy into health status groups: first group —
from 23.8 to 30.0%, second group — from 32.8 to 40.0%,
third group — from 30.0 to 43.4%" [25].

This study substantiates the need for continued monitoring
of the health status of students. The resulting data enable
assessment of the students' health status and identification
of priority preventive measures to be developed to preserve
their health.

It is particularly important to identify students belonging
in the first (practically healthy) and second (various functional
or morphological changes) health status groups, since the former
may be in a borderline condition, between being healthy and ill.
Diagnosing, preventing, and curing these states is the most
important task of medical science and practical healthcare.
Moreover, timely implementation of several preventive and remedial
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measures can facilitate the transition of students from the second
group to the first one.

CONCLUSIONS

The comprehensive examination of health status of 1s-, 2md-
and 3"-year students of a medical university revealed
negative trends. More than half of the students (50.2%)
have disharmonious and sharply disharmonious physical
development, mainly due to body weight deficiency. By the end
of the academic year, their cardiovascular system deteriorates
functionally, with the number of students scoring within
the normal range of Myocardium and Rhythm indices
decreasing significantly (p < 0.01). The prevalence of diseases
causing TD was established as high, and female students
are more likely to seek medical help (56.0% vs. 44.0%,
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