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Abstract 
This article is investigating the comparative analysis of anatomical, physio-
logical, and psycho-emotional adaptation indicators of 100 male and 100 fe-
male first-year students of the international medical faculty in Osh, Kyrgyzs-
tan. Control groups have consisted of 100 male and 100 female local students 
of the same age, residing in the Osh city and region. Anthropometry is de-
termined by 50 indicators, such as bio-impedance analysis of body composi-
tion, functional tests with exercise, and breathe holding. In addition, the girls 
underwent an assessment of sexual development according to Tyner. The psy-
chological state was assessed using the Lüschers color test and Spielberger’s 
questionnaire. The features of anthropometric indicators for students from In-
dia are shown as a shorter length of the body, shoulder, and legs, greater waist 
coverage, an increase in the thickness of the skin folds of the abdomen, in-
creased fat mass and delayed sexual development, anxiety, frequent and 
longer colds. Functional tests for breath holding and physical activity revealed 
less reserve capacity in foreign students. This requires the development of re-
habilitation programs for foreign students, starting from the first year. 
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1. Introduction 

The first year in the university seems to be the most critical for adaptation be-
cause of the large numbers of possible adjustments [1], characterized by a transi-
tion of students into independent life with increased mental activity, responsibil-
ity, changing of work mode, food, rest, and sleep, as university students’ level of 
life satisfaction can be predicted by their anxiety and depression level, sex, and 
socio-economic level [2]. In the case of students who are attending universities 
in a foreign country, have to contend with novel social and educational organi-
zations, behaviors, and expectations [3]. The adaptation of students to the edu-
cational process is accompanied by factors in the psychological health domain, 
which should jointly promote life satisfaction [4]. Home or host cultural factors 
influence the ability of students to adapt to individual social contexts and inte-
ractions with individuals from different cultural backgrounds related to the re-
duction of social difficulties [5]. The psychological model of international stu-
dents’ linear intercultural adaptation is associated with language mastery, social 
interaction, personal development, and academic outcomes [6]. Sharp changes 
in the rhythm of life do not always go smoothly in a significant part of freshmen, 
it leads to maladaptive reactions, including depression, a decrease in general 
reactivity, the manifestation of chronic diseases, and frequent acute respiratory 
infections [7]. This is especially pronounced among students who came from 
other regions and countries. Immigrants from Central Asia, studying in Siberia, 
in large megalopolises Moscow, St. Petersburg, despite the relative commonality 
of the language and socio-cultural environment, are more difficult to adapt to 
university studies than local students [8]. The same problems arise for students 
who came to study in Kyrgyzstan from other countries.   

In the last decade, a new direction of the economy has been developing in the 
Kyrgyz Republic export of education [9]. The total number of foreign students 
has exceeded 15 thousand and has a tendency to further growth; the vast major-
ity of international students come from India and Pakistan. They have a genetic 
and physiological adaptation to the conditions of a hot climate [10], which dif-
fers significantly from the Kyrgyz people who were adapted to harsh mountain 
conditions. Indian students are mostly vegetarians. Foreign students also need to 
adapt to the new social and cultural environment. The adaptation of foreign 
students to the climatic and geographical conditions of Kyrgyzstan and the psy-
chological burden in a different linguistic and cultural environment has been the 
focus of individual works [7] [11]. 

The aim of this work was a comparative description of sexual and physical 
development, component composition of the body indicators of girls from India 
and Kyrgyzstan first-year students of Osh State University.  

2. Research Materials 
2.1. Survey and Psychological Examination 

A survey and psychological examination of freshmen (200 foreign students and 
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200 local students) were conducted. Comparative randomized comprehensive 
anatomical and physiological study of 350 participants adapted within 1 year to 
the study at medical faculties of Osh State University divided into 4 groups. The 
groups were randomized by gender, age, time and examination conditions, and 
lifestyle of all students in the medical faculties of Osh State University. Limita-
tions in this study include students with chronical disorders and age until 25 
years old. 

The first main group has consisted of 100 freshmen male students who came 
to study at Osh State University from India and Pakistan. The second main 
group consisted of 50 first-year female students who arrived to study at Osh 
State University from India and Pakistan. From 30 groups of the course, survey 
participants were selected by random selection [12]. The first control group con-
sisted of 100 first-year male students of the Faculty of Medicine, and the resi-
dents of Osh city and region. The second control group consisted of 100 
first-year female students of the International Faculty of Medicine, and residents 
of the Osh city and region. The inclusion criteria were: 1) Voluntary consent of 
participants to a four-time examination; 2) Absence of chronic diseases in par-
ticipants; 3) Age of participants was from 17 - 24 years.  

Cool weather in autumn and cold weather in winter months, an intense aca-
demic load, difficulty of preparing usual food cause the frequent development of 
maladaptive reactions in foreign students. The more frequent development is in-
fluenced by initial features of the anatomical and physiological characteristics of 
students from south and central Asia. When comparing the indicators of adap-
tive reactions according to characteristics of the cardiovascular system, the pre-
valence of sympathetic influences on the heart rate in foreign students revealed. 

2.2. Investigation Complex 

1) Students survey performed by using the Lüschers color test claimed that sub-
jects selecting identical color combinations have similar personalities [13]. Ac-
cording to the various research results, the color that surrounds us in daily life 
has a profound effect on our mood and our behavior [14]. Two concepts were 
evaluated using the Lüschers color test such as “structure” and “function” of 
color. Under the “structure” of color meant a stable, common to all people, re-
gardless of race, culture, educational level, gender and age, the value of this col-
or. According to the survey, type of nutrition (vegetarian food, European, Kyr-
gyz cuisine, fast food, or mixed cuisine), choice of clothes (preserving one’s style, 
switching to clothes that are rational for a given climate), participation in sports 
games, concerts and other cultural events, communication difficulties, language 
acquisition, sexual activity, bad habits, alcohol consumption, and sexual life were 
researched. 2) Evaluation of puberty was carried out on a J. M. Tanner scale [15] 
[16] [17] with the definition of the secondary sexual characteristic stages of de-
velopment: development of hair in the armpit (A is axillary), the appearance of 
pubic hair (P is pubis), the shape of the mammary gland (Ma is mammae) from 
0 to 4. Three categories for evaluating of menstrual function were determined; 
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Me1 means menarche is absent, Me2 means an unsteady menstrual cycle (is a 
variant of the norm 1 year after the onset of menarche), Me3 is a steady men-
strual cycle. The condition of sexual development is usually denoted by the gen-
eral formula: A, P, Ma, Me, in which the maturation stages of each trait indi-
cated accordingly. 3) Detailed anthropometry test according to 50 indicators 
(height, sitting height, weight, body mass index, circumference, head, neck, 
chest, pectoral coverage, waist, hips, lower legs, shoulder, 9 long-length indica-
tors, the thickness of the chest, shoulder, hips, etc.) was performed. 4) Determi-
nation of the skin fold (TCS) thickness on the abdomen, lumbar back, hips, and 
shoulders using a digital electronic caliper KEC-100, with 1 mm error. 5) De-
termination of the body component composition by using the bio-impedance 
analyzer ABC-01 “Medass” with fixing the following parameters: basic metabol-
ism, phase angle, body mass index, body fat mass, nonfat (lean) mass, active cell 
mass (ACM), percentage of ACM in lean mass, skeletal muscle mass, the per-
centage of skeletal muscle mass in lean mass, specific basal metabolic rate, total 
body water, extracellular fluid volume, waist-hip index, and the percentage of 
body fat. Determination of the component composition of the body in recent 
years is often used to objectively assess the young people’s development dynam-
ics. 6) Spirometry and peak fluorometry measurements performed three times 
and the greatest result recorded. 7) Systolic blood pressure (BPA) and diastolic 
(BPD), heart rate (HR), respiration rate (BH), blood oxygenation at rest and 
during the Martin-Kushelevskaya test were monitored by 20 squats in 30 
seconds; monitoring of the blood pressure and heart rate at 1, 3 and 5 minutes 
after the test. 8) Specific breath tests were performed according to the Shtange’s 
test which is based on the breath holding on inhalation, and the Genchi’s tests 
which are based on the breath-holding on exhalation [18]. The study was carried 
out during the inhalation phase, where the length of time was measured in 
which the student, after 3 deep breaths was able to not breathing with closed 
mouth and nose. Time was set up from the moment of breathing stop to its ter-
mination. Genchi’s test is characterized by the breath holding on an exhalation. 
Examined students after complete exhalation and inhalation were exhaled and 
hold their breaths again. Statistical processing of the obtained data was carried 
out using the application software “Statistic 6.0”. When conducting a statistical 
analysis, the nature of the distribution of signs on normality was evaluated. The 
significance of differences in quantitative characteristics having a normal distri-
bution was analyzed using the Student’s test in a confidence interval of more 
than 95%. In the case of abnormal distribution of variation series, the signific-
ance of differences was analyzed using the Mann-Whitney test. Differences be-
tween the compared values were considered statistically significant at a signific-
ance level of p < 0.05. 

3. Results and Discussions  
3.1. Food Preferences 

Questioning showed a sharp difference in food preferences. A vegetarian type of 
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food is preferred by 81% of girls and 79% of boys in the main group. In the case 
of local students, no one noted this type of food. Fast food preferred by 15% of 
first year females and 14% of male students from India from the experimental 
group; 21% of females and 18% of male students from the control group. 4% of 
first year female and 6% of male students from India preferred dishes of Kyrgyz 
cuisine, while less than 1% of female and male students indicated a preference 
for mixed European cuisine. European cuisine indicated by 12% of local female 
and 9% of local male students, and the remaining 67% of local female and 73% 
of male students preferred the Kyrgyz cuisine, which is also including Uzbek, 
Dungan, and Uyghur cousins. 

3.2. Habits 

An assessment of the prevalence of bad habits in the studied groups showed that 
smoking is not widespread among freshmen, as 12% of foreign students from 
India and 10% of local students were smokers. Smoking girls in the control 
group were 8% and among local students, smokers were 14%. According to the 
literature, data for Russian students who are consuming alcohol were 64% in 
examined groups. Among foreign students, 5% noted the consumption of alco-
holic cocktails, 4% have noted consumption of strong alcoholic drinks like vod-
ka and whiskey on holidays; among local youths, 8% noted strong alcoholic 
drinks consumption. Weekly consumption of weak alcoholic beverages as beer 
found only in the control group of local students at 6%. Analysis of the daily diet 
showed an excessive consumption of carbohydrates and a lack of protein food in 
foreign female and male students. The food is more balanced among local stu-
dents, especially in the indigenous people of Osh. 

3.3. Psychological Indicators 

A comparison of the adaptive reaction indicators according to the characteristics 
of the cardiovascular system revealed the prevalence of sympathetic influences 
on the heart rhythm. Largely, the activation of the sympathetic part of the auto-
nomic nervous system and its predominance over the parasympathetic characte-
rized in first year males from India. The stress index of foreign students was 
higher than the physiological norm, therefore, the vegetative tone corresponded 
to hypersympathicotonia, which is evidence of overstrain in regulatory systems. 
The psychological analysis revealed significant differences as shown in Figure 1.  

The rate of negativity was significantly lower among the local female and male 
students (17% - 21%), versus (46% - 50%) among foreign students. Significant 
differences are also characterized two or more times by indicators such as “irri-
tation”, “resentment”, and the “hostility index”. In terms of “physical aggres-
siveness”, “indirect aggressiveness”, “suspiciousness” no significant differences 
were found. Assessment of mental comfort in most of freshmen students showed 
insufficient mental comfort. 13% of students from the control group and 23% of 
students from experimental groups were in a state of mental discomfort. Such  
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Figure 1. Psychological indicators in male and female students of the main and control 
groups. Note: the arrow is a significant difference within the control group, p < 0.05. 
 
students are characterized by increased fatigue, weakened memory and atten-
tion, difficulties in assimilating material and attempts to concentrate, and tem-
per. 

3.4. Anthropometric Indicators  

Initial indicators of physical development influenced the processes of student life 
adaptation. Out of 50 anthropometric indicators, a reliable difference was identi-
fied by 6 indicators as shown in Figure 2. Conducted anthropometric studies 
[19] have revealed significant differences in student’s height, sitting height, 
shoulder length, leg length, and chest span sizes, which were lower in the main 
groups. Waist coverage [20] for females from SA was significantly greater [21]. 
The thickness of the skin fold localization in boys was less than in girls, which is 
consistent with the previous data. On the anterior abdominal wall, the skinfold 
thickness was significantly larger for students from South Asia by 12 and 17 mm, 
respectively, compared with the control groups [22]. On the anterior of the ab-
dominal wall, it was significantly greater among students from South Asia com-
pared with the control groups. The fat mass in young men of the main group in 
kilograms was exceeded comparing to the control group at 70.5%. Similarly, 
70.9% of the fat mass expressed as a percentage of the total mass, the amount of 
which was greater in the main group students. Accordingly, the lean muscle 
mass in the main group students was significantly lower compared to the stu-
dents from the control group (p < 0.05). The active muscle mass and muscu-
loskeletal mass were smaller in the main group students, both in kilograms and  
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Figure 2. Anthropometric indicators of male and female students from Southern Asia 
(SA) and Central Asia (CA), respectively. Note: arrows are the different criteria within the 
control group p < 0.05. 
 
in percentage values. Also, young men from India were characterized by a sig-
nificantly lower specific basal metabolic rate (p < 0.05).  

The anthropometric studies revealed significant differences in height, sitting 
height, shoulder length, leg length, and chest size, which were 8% - 15% lower in 
the main groups of boys and girls. 

The female students of the main and control groups, as compared to the first 
year male students, were distinguished by a greater fat mass, expressed both in 
kilograms (kg) and percentage (%) values and a lower musculoskeletal mass, 
with less intense specific basal metabolism. The female student groups were dif-
fered from each other by fat mass, lean (lean) mass, skeletal mass, and specific 
basal metabolism. Local female students had higher specific basal metabolism, 
musculoskeletal mass, and correspondingly less fat mass (p < 0.05). A survey of 
students in the control group revealed that they had Menarche at 12.6 ± 0.6 years 
of age. In the main group, Menarche started later at 13.8 ± 0.6 years old, and the 
phase of the unsteady menstrual cycle stretched for 1.5 years or more, which 
corresponds to the information available in the scientific literature [23]. The 
form of the mammary gland is considered as one of the criteria for the biological 
age of women. As it can be seen from Table 1, only 43% of the girls of the main 
group had an adult breast shape, and 22% had a Tanner shape of Ma2 (a large 
paranasal circle, together with a nipple forms a cone, the gland protrudes slightly 
above the skin level). 

In the control group, the MA2 breast shape did not occur at all, 63% of local 
freshmen had an adult MA4 breast shape. Comparative functional anthropogenic 
studies of male and female students the main and control groups revealed higher  
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Table 1. Tanner’s sexual development indicators for girls from India and Kyrgyzstan. 

Group A P Ma Me 

Basic 
А2 – 6.6% 

А3 – 53.4% 
А4 – 40% 

Р2 – 6.6% 
Р3 – 49.4% 
Р4 – 44% 

Ма2 – 22% 
Ма3 – 35% 
Ма4 – 43% 

Ме1 – 0% 
Ме2 – 15% 
Ме3 – 85% 

Control 
А2 – 0% 
А3 – 45% 
А4 – 5% 

Р2 – 8% 
Р3 – 40% 
Р4 – 52% 

Ма2 – 0% 
Ма3 – 37% 
Ма4 – 63% 

Ме1 – 0% 
Ме2 – 0% 

Ме3 – 100% 

 
systolic and diastolic blood pressure in students from India. They also noted sig-
nificantly higher heart rates. This difference in blood pressure and heart rate 
persisted in all seasons. Similar changes in autonomic functions in the form of 
increased blood pressure and heart rate were noted in first year students who 
came from humid and sub-tropical countries. Foreign students have less func-
tional reserves, which is leads to more frequent development of maladaptive 
reactions, as well as more frequent detection of acute respiratory and intestinal 
infections in their first year. 

4. Conclusions 

Differences in indicators of sexual and physical development, as well as the 
component composition of the body in healthy female and male students from 
India and Kyrgyzstan, which had both genetic and ethnic backgrounds, have 
been studied and revealed. We have monitored functional indicators in Indian 
and local male and female students by stress tests. The Shtange’s breathing test 
results with breath-holding on maximum inhalation in males and females from 
Kyrgyzstan (Central Asia) were significantly higher (p < 0.05) than in students 
from India (South Asia). Genchi’s test with breath holding on exhalation is sig-
nificantly higher in young males from Kyrgyzstan.  

These identified features of students from India should be taken into account 
for the implementation of developing programs aimed to improve the processes 
of their adaptation to study and life in the conditions of Kyrgyzstan. 
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