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PECULIARITIES OF PSYCHOPHYSIOLOGICAL 
STATUS OF BIOLOGICAL AND MEDICAL                    

SECOND-YEAR STUDENTS 

Gorkavaya A.Yu., Sidorova O.N., Kuznetsova I.A.

The paper deals with psychophysiological features of biological and 
medical second-year students. Parameters of physical development and 
cardiovascular system were measured in 88 medical students (52 men 
and 36 women) and 89 biological students (36 men and 53 women). 
Peculiarities of psychoemotional status of the women, studying both in 
biological and medical universities, have been examined with the help 
of the standard methods. Underweight was detected in 1/3 men studying 
in medical university and in 1/4 men studying in biological university, 
in 1/5 women studying in both universities. In more than a half of cases, 
reduction of lung capacity and muscle strength of the hand was found 
in biological and medical students of both sexes. Cardiohemodinamic 
markers in all participants met the normative standards. Balanced state 
of intro-extroversive attitude, medium level of  neuroticism and person-
al anxiety, hyperthymic type of character accentuation were revealed 
in most cases in women. At the same time, elevated levels of reactive 
anxiety and high risk of coronary-prone behavior was higher in women 
studying in medical university as compared to biological students. The 
paper discusses possible causes of mentioned specific differences and 
degree of physiological adequateness of the psychoemotional pattern in 
women studying in medical university.
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First years in any university is a period of acute adaptation to ad-
verse changes accompanying transition from family and school envi-
ronment to student living [1–3]. Requirement for digestion of ever-in-
creasing scope of information, assimilation of knowledge and skills 
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in a compressed time frame and amid psychoemotional tension has 
negative impact on debilitated (more often even before the university) 
state of body and mind. In first years the scope of academic load, a sig-
nificant part of which is an independent work during extracurricular 
hours, is great. This is the most pressing for medical students whose 
academic load is 1,5–2 times higher than for other students [4–6]. 
Despite this fact, adaptive reserves of young people is rather high, 
and initial adaptation phase shows mainly psychoemotional troubles 
which may result in asthenization, and then in a disease only in case 
of unfavorable course of the adaptive process. Women are considered 
to be more adaptive to ever-changing environmental conditions, but 
there are data stating that adaptation to student living requires more 
significant psychoemotional tension in women than in men, it makes 
them more vulnerable in terms of development of functional and neu-
ral disorders when exposed to contributing traumatic factors [7–9]. 

Object
Find out peculiarities of physical development of second-year stu-

dents learning at the Pacific State Medical University (PSMU) and at 
biological departments of the Far Eastern Federal University (FEFU). 
Carry out comparative study of psychoemotional status of women 
studying in both universities. 

Material and methods
177 second-year students took part in the study, among them 88 

PSMU students (52 men and 36 women) and 89 FEFU students (36 
men and 53 women). Age of the test people was between 18 and 21. 
All of them belonged to the group of apparently healthy people and 
took part in the study on the basis of voluntary informed consent. In 
order to characterize physical development, a height standing (P, cm), 
a height sitting (T, cm) and a body weight (bwt, kg) of the examined 
people were measured. On the basis of obtained data a body weight in-
dex (Ibw, kg/m2) was calculated. By using a dry handy spirometer SSP, 
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actual vital capacity was determined in all test persons (AVC, ml). The 
procedures was repeated 3 times, but a maximum result was selected 
from all results. For assessment of this indicator, reference vital ca-
pacity (RVC, ml) was calculated, then a percentage of the actually ob-
tained value to the reference one was obtained. The greatest result was 
selected from 3-time dynamometry of the right and left hand (А, kg) 
measured by using a hand dynamometer DK 140, and a relative value 
of force of the hand (%) was calculated. When studying a functional 
state of the cardiovascular system in test persons in prone position af-
ter a ten-minute rest, a heart rate (HR, beats/min), systolic and diastol-
ic arterial pressure according to Korotkov (SAP, DAP, mmHg) were 
determined. The following cardiohemodynamic indicators were found 
based on calculations: true pulse pressure (TPP, mmHg), mean arterial 
pressure (APm, mmHg), stroke volume (SV, ml), circulation minute 
volume (CMV, L/min), total peripheral vascular resistance (TPVR, 
dyne×sec×cm-5). In order to characterize a psychoemotional status of 
test persons the following test methods were used: Eysenck’s meth-
ods (determination of neuroticism and intro-extraversion levels) [10], 
Leonhard’s method (reveal of character accentuation) [11], Spielberg-
er’s method (study of personal and reactive anxiety) and Jenkins’s 
method (reveal of coronary-prone behavior risk) [12]. For obtaining a 
subjective evaluation of living standard, the students were proposed to 
complete an anonymous questionnaire prepared by the author, which 
contained the questions aimed at the study of social and hygienic as-
pects of students’ life, living conditions and labor. Statistic assurance 
of differences of the signs value’s distribution was calculated by using 
χ2-criterion. Results were processed by using the program Statistica 
for Windows, release 7.0. 

Results
In most cases there was underweight: in PSMU a body weight in-

dex was below the norm in 1/3 men and 1/5 women, in FEFU – in 1/4 
men and 1/5 women. There was a recorded reduction of the relative 
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value of force of the right hand in 67% of female students of both 
universities, and left hand in 94% of PSMU female students and 92% 
of FEFU female students. For men such indicators were more lower: 
force of the right hand in 81% cases was below the norm and only in 
19% it complied with the norm in men studying in PSMU, and 85% 
and 15% in men studying in FEFU. Force of the left hand in students 
of both universities was below the norm in 100% cases. Students’ ac-
tual vital capacity differed from the calculated reference vital capacity 
towards to decrease in women in 67% (PSMU) and in 55% (FEFU) 
cases, in men in 87% and 82% respectively. At that, statistically re-
liable differences between the groups in respect to above indicators 
were not revealed. 

It is testified that PSMU and FEFU men and women do not dif-
fer as to value of cardiohemodynamic indicators – HR, SAP, DAP, 
SV and CMV. Cardiohemodynamic indicators complied with adopted 
physiological norms (table 1).

Table 1.
Basic cardiohemodynamic indicators of PSMU and FEFU studnets

Indicator Sex PSMU FEFU

HR, beats/min
men 71±2,1 72±2,8
women 74±1,6 75±2,3

SAP, mmHg. 
men 124±1,31 118±1,35
women 120±1,27 112±1,32

DAP, mmHg
men 74±1,2 72±1,2
women 73±1,1 70±1,4

SV, ml
men 68±0,74 69±0,65
women 68±0,62 67±0,71

SMV, L/min
men 5,3±0,16 5,2±0,14
women 5,4±0,11 4,8±0,18

TPVR, dyne×sec×cm -5 men 1464±31 1428±28
women 1512±26 1496±43

Study of a pscyhoemotional status was performed in female stu-
dents of both universities. While analyzing the intro-extraversive re-
lations according to Eysenck’s methods it was established that their 
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balance state was demonstrated by 73% PSMU and 69% FEFU female 
students. Frequency of evident introversion and extraversion among 
PSMU female students was equal to 16 and 11% respectively, among 
FEFU female students – 8 and 23%. In most cases, a neuroticism level 
was defined as a moderate (PSMU –72, FEFU – 61%), number of per-
sons with high and low values of this indicator among PSMU female 
students was 22 and 6%, among FEFU female students – 31 and 8% 
respectively. Study of character accentuations using Leonhard’s test in 
female students of both universities pointed out that a share of women 
with a hyperthymic type was two thirds of the total number of the exam-
ined women. Essential differences in distribution of indicators of these 
two tests in female students of both universities were not found out.

Based on findings of Spielberger’s test, basic part of female stu-
dents of both universities was characterized by a moderate personal 
anxiety level (table 2). In contrast the greatest values of reactive anxi-
ety in students of comparable universities are different: in PSMU they 
fall on a high and moderate level, while in FEFU – on a low level.

Table 2.
Comparative frequency of personal and reactive anxiety in Spielberger’s test              

in PSMU and FEFU female students
Anxiety level  PSMU female students, % FEFU female students, %

Personal anxiety
High 16,7±9,11 8,3±7,83
Moderate 72,2±8,73 * 83,4±10,84 *

Low 11,1±7,88 8,3±7,83
Reactive anxiety

High 44,4±10,79 * 0,0
Moderate 38,9±11,82 * 15,4±9,90
Low 16,7±9,11 84,6±9,90 *

* – Рχ
2 ≤ 0,05

Along with the reactive anxiety there are differences in a risk of 
coronary-prone behavior diagnosed by Jenkins’s method: in PSMU 
the group АВ (moderate risk of coronary behavior) is 1/3, and group 



18 In the World of Scientific Discoveries, Series А
Vol. 4, No. 1, 2016

А (high risk of coronary-prone behavior) – 2/3 cases, while in FEFU 
the frequency of both groups is equally distributed (table 3).

Table 3.
Comparative frequency of a risk of coronary-prone behavior in Jenkins test                 

in PSMU and FEFU female students
Risk level of coronary-prone 

behavior
 PSMU female students, 

%
FEFU female students, 

%
А 66,7±11,3 * 53,8±13,84 *

АВ 33,3±11,3 * 46,2±13,84 *

В 0,0 0,6 
* – Рχ

2 ≤ 0,05

This poses the question, to what extent the frequency of a high lev-
el of reactive anxiety and high risk of coronary-prone behavior can be 
correlated with the total academic load (in particular, with an amount of 
academic hours and a scope of independent work performed out of the 
university). It is found that in PSMU 1/3 students spend in university from 
4 to 5 hours, and 2/3 – more than 5 hours. In FEFU 1/3 students spend 
in university from 4 to 5 hours too, but 2/3 – from 2 to 4 hours (table 4). 

Table 4.
Comparative frequency of time spent by PSMU and FEFU female students

Hours  PSMU female students, % FEFU female students, %
Time spent in university

2-4 0,0 60±15,49 *

4-5 31,3±11,56 * 30±15,49 *

>5 68,7±11,56 * 10±9,48
Time spent for self-training

1-2 12,5±8,12 44,4±16,5 *

2-4 50,0±12,5 * 55,6±16,5 *

>4 37,5±12,0 * 0,0
* – Рχ

2 ≤ 0,05

Significant differences are revealed in respect to the duration of 
self-training. In both situations a half of students devotes for self-train-
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ing from 2 to 4 hours daily, but from among the students remained in 
PSMU the most students work over 4 hours, and in FEFU – from 1 to 
2 hours only.

Discussion
The obtained results confirm the literary, including our data in re-

spect to the widespread occurrence of a gracilization phenomenon 
among the Russian young people [13, 14], at that the students of both 
universities have similar quotients of physical development. Parame-
ters of the functional state of students cardiovascular system are within 
age norms. Any essential differences in temper and character of female 
students of two universities. The women have sufficient emotional sta-
bility, which is confirmed by a moderate neuroticism level recorded in 
most of them. Such individuals, as a rule, are able to properly perceive 
reality and safely get out of difficult real-life situations [15]. Hyper-
thymic type of character accentuation of most women manifesting as a 
high activity, sociality and high spirit speaks for successful adaptation 
to a modern business lifestyle, however, such behavior model is not 
always consistent with adequate facilities of the body [16, 17]. A high 
anxiety level is a base for occurrence of pscyhoemotional tension, can 
contribute to the reduction of mental capacity and resistance to stress 
in the teaching and learning process [18–20]. Women had a moderate 
personal anxiety level – a feature which is determined by the type 
of human higher nervous activity, his temper, nature and education. 
However, medical female students, rather than FEFU, demonstrated 
a high reactive anxiety as a behavioral reaction to current problems 
and worries. Also they more frequently displayed a high risk of cor-
onary behavior which is associated with a danger of development of 
ischemic heart disease [21]. Probably this is explained by great aca-
demic load on PSMU students, characterized both by the time spent 
in lessons in the university and by the time spent for individual work. 
It is not easy for young people to get used to new teaching meth-
ods, a necessity to independently plan work and adjust an evenness of 
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load make additional difficulties for them and can result in mental and 
pscyhoemotional stress.
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