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Abstract. Assessment of the adaptive potential of students studying in low- and midlands 

conditions is a very important task, since it allows students to timely identify pathological 

conditions that precede the development of the disease. The goal of this study is to assess the 

adaptive capabilities of foreign students studying in low- and midlands conditions. The 260 first-

course male students aged 19.55±1.31 years from India were examined. The study was conducted in 

low mountains (760 m ASL) and middle mountains (1650 m ASL). The index of functional changes 

(IFCh), as calculated by R. M. Baevsky, took into account factors such as age, height, body weight, 

heart rate, and blood pressure. A comparative analysis of the indicators of the index of functional 

changes (IFCh) of foreign students studying in lowlands and midlands revealed significant 

differences in systolic blood pressure (SBP). In the low mountains group, the value of IFCh was 

higher than in the middle mountains group. The majority of students (77% in the lowlands and 86% 

in the midlands) demonstrated a satisfactory level of adaptation. However, a small percentage of 

students in both the lowlands (6%) and midlands (1%) showed unsatisfactory adaptation. Therefore, 

the educational environment in the midlands was found to be more favorable for the adaptation of 

Indian students. 

 

Аннотация. Оценка адаптационного потенциала студентов, обучающихся в условиях 

низкогорья и среднегорья, является весьма важной задачей, поскольку позволяет 

своевременно выявлять у студентов патологические состояния, предшествующие развитию 

болезни. Исследовано 260 юношей первого курса в возрасте 19,55±1,31 лет из Индии. 

Обследование осуществлялось в условиях низкогорья (760 м н. у. м.) и среднегорья (1650 м н. 

у. м.). Вычислялся индекс функциональных изменений (ИФИ) по Р. М. Баевскому с учетом 

возраста, длины и массы тела, частоты сердечных сокращений и артериального давления. 

Сравнительный анализ показателей индекса функциональных изменений (ИФИ) у 

иностранных студентов, обучающихся в условиях низкогорья и среднегорья, выявил 

достоверные различия по данным систолического артериального давления (САД). В то же 
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время у юношей в низкогорье величина ИФИ была выше, чем в группе среднегорцев. Для 

большинства обследованных студентов (77% в низкогорье и 86% в среднегорье) характерно 

состояние удовлетворительной адаптации, в то же время у части лиц в низкогорье (6%) и в 

среднегорье (1%) выявлено состояние неудовлетворительной адаптации. Следовательно, 

условия образовательной среды в среднегорье оказались более благоприятны для адаптации 

индийских студентов. 
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Currently, the internationalization of university activities has become a crucial strategy for 

many institutions. The export of higher education, particularly in the field of medicine, has resulted 

in a significant increase in the number of foreign students coming to study 

(http://www.uis.unesco.org). Kyrgyzstan, in particular, stands out in Central Asia for its ability to 

attract students from India and Pakistan. This not only brings economic advantages to the country, 

but also enhances the quality of education, cultural diversity, and prestige of both the universities 

and the nation. 

However, the process of studying, especially in medical universities, can be mentally and 

psychologically demanding, leading to functional tension and a decrease in the body’s adaptive 

capabilities. This can ultimately result in the development of psychosomatic diseases [1-3]. Foreign 

students, in particular, face additional challenges as they must adapt to a new educational and social 

environment, as well as different climatic and living conditions [4-7]. Therefore, it is crucial to 

assess the functional state of students, including foreign ones, as they are valuable intellectual and 

socio-economic resources for their communities [8]. 

In this regard, one effective method for assessing the body’s adaptive capabilities is the 

calculation of the index of functional changes (IFCh) according to R. M. Baevsky. The goal of this 

study is to evaluate the adaptive capabilities of foreign students studying in low- and midlands 

conditions. 

 

Material and research methods 

The present study involved a cohort of 260 young men from India, aged 19.55±1.31 years, 

who were in their first year of study at the International Higher School of Medicine. All participants 

were in good health. The study was conducted in accordance with the principles outlined in the 

Helsinki Declaration and was approved by the Ethics Committee at the IHSM (Minutes of the 

Meeting no. 4 dated 09.11.2016). The study was carried out at two campuses, namely Bishkek – 

Central Campus (lowlands — 760 m ASL) and Cholpon-Ata – Issyk-Kul campus (midlands — 

1650 m ASL). Prior to the study, informed consent was obtained from all participants. 

The aim of the study was to investigate the functional state of the students’ body during 

academic activity. This was achieved by calculating the index of functional changes by R. M. 

Baevsky (IFCh, points), which took into account age (A, years), height (H, cm), body weight (BW, 

kg), heart rate (HR, beats/min), and blood pressure (systolic (SBP) and diastolic (DBP), mm Hg).  

The formula used was as follows: IFCh=0.011×HR+0.014×SBP+0.008×DBP+ 

0.014×A+0.009×BW−0.009×H−0.27. The results of the IFCh values were used to evaluate and 

classify the adaptive potential (AP) and functional capabilities of the organism. Specifically, IFCh 
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values of ≤2.59 points indicated a state of satisfactory adaptation, while IFCh values in the range of 

2.60–3.09 points indicated a state of tension of adaptation mechanisms. IFCh values in the range of 

3.10–3.49 points indicated a state of unsatisfactory adaptation, while IFCh values ≥3.50 points 

indicated a state of failure of adaptation mechanisms [9]. 

The results of the study were subjected to statistical processing using the program SPSS 16 

version for Windows. The results are presented in the form of median (Me), first (Q1) and third 

(Q3) quartiles (Me (Q1-Q3)). Quantitative data were compared using the Mann-Whitney criterion. 

The level of differences was considered statistically significant at p≤0.05. 

 

Results and discussion 

During the course of the study, the functional changes index (IFCh) developed by R. M. 

Baevsky was utilized to evaluate and categorize the adaptive potential of the examined students [10, 

11]. A comparative analysis of the IFCh indicators in first-year male students studying in Bishkek 

(located in the lowlands) and Cholpon-Ata (situated in the midlands) did not yield any significant 

differences between the groups in terms of heart rate, body weight, height, and diastolic blood 

pressure (DBP) (Table 1). 

 

Table 1 

INDICATORS OF IFCh OF FOREIGN STUDENTS STUDYING IN 

LOWLAND AND MIDLAND CONDITIONS 
 

Parameters  Lowlands (n=133) Midlands (n=127) Р 

HR, b. p. m. 83 (77-90) 85 (76-94) 0.662 

Body weight, kg 65 (54-75) 66 (58-72) 0.597 

Height, cm 170 (165-177) 171 (166-178) 0.494 

SBP, mm Hg 127 (115-135) 119 (112-128) 0.000* 

DBP, mm Hg 78 (70-85) 79 (72-84) 0.501 

IFCh, point 2.35 (2.16-2.56) 2.27 (2.11-2.48) 0.062 
 

Notes: * — significance of differences at p<0.05 

 

The data presented in Table 1 reveals notable distinctions solely in the systolic blood pressure 

(SBP) values. For instance, students residing in lowlands exhibited an SBP value of 127 mm Hg, 

whereas those in midlands had a value of 119 mm Hg However, all values remained within the 

normal range.  

The investigation further disclosed that the IFCh value was 2.35 points in a group of students 

in low mountains, whereas in a group of young men in middle mountains, the value was 2.27 

points. Based on the functional state scale [12], this implies that 77% of subjects in lowlands are in 

a state of satisfactory adaptation, 17% experience strain in adaptation mechanisms, and 6% are in an 

unsatisfactory adaptation state. In midlands, 86% of young men exhibit a satisfactory adaptation 

state, 13% experience tension in adaptation mechanisms, and 1% display signs of unsatisfactory 

adaptation (Figure).  

Based on the obtained results and the classification of body conditions and its interpretation 

[9, 10], it can be concluded that the majority of foreign students are in a state of physiological 

normality. Their body's adaptive capabilities are maintained at an adequate level, and homeostasis is 

maintained with minimal stress on regulatory systems. However, a portion of students in low 

mountains (17%) and middle mountains (13%) experience strain on their adaptation mechanisms 

and are in a prenosological state. 
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Figure. Percentage distribution according to the index of functional changes and the scale of 

functional states by R. M. Baevsky 

 

Table 2 presents a comparative analysis of the IFCh indicators of foreign students who have 

satisfactory adaptation and those who experience stress on their adaptation mechanisms. 

 

Table 2 

INDICATORS OF IFCh OF FOREIGN STUDENTS WITH SATISFACTORY ADAPTATION AND 

WITH TENSION OF ADAPTATION MECHANISMS 
 

Parameters Satisfactory adaptation 

(n=211) 

Tension of adaptation 

mechanisms (n=40) 

Unsatisfactory 

adaptation (n=9) 

Р 

HR, b. p. m. 82 (76-89) 90 (80-100) 95 (82-115) 0.000* 

Body weight, kg 64 (56-72) 72 (63-80) 80 (71-103) 0.000* 

Height, cm 171 (166-177) 170 (165-179) 165 (163-183) 0.875 

SBP, mm Hg 119 (110-128) 140 (130-145) 154 (145-170) 0.000* 

DBP, mm Hg 76 (70-80) 89 (81-95) 88 (85-95) 0.000* 

IFCh, point 2.25 (2.10-2.40) 2.71 (2.65-2.81) 3.17 (3.14-3.36) 0.000* 
 

Notes: * — significance of differences at p<0.05 

 

Based on the data presented in Table 2, it is evident that students experiencing tension in their 

adaptation mechanisms exhibit significantly elevated levels of heart rate (90 beats/min), body 

weight (72 kg), SBP (140 mm Hg), DBP (89 mm Hg), and IFCH (2.71 points), which exceed the 

upper limits of the norm. In individuals with unsatisfactory adaptation (6% in low mountains and 

1% in middle mountains), there were significantly increased values of SBP (154 mm Hg), DBP 

(88 mm Hg), and the index of functional changes (3.17 points), surpassing the normative range. 

These findings suggest a pronounced stress on the functional state and a decrease in the adaptive 

capabilities of the students' bodies. It is believed that such changes in regulatory systems have a 

negative impact on physiological processes, alter compensatory and adaptive reactions, and in cases 

of excessive intellectual and psycho-emotional loads, can lead to disruption of adaptation 

mechanisms [10]. 
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Conclusions 

Hence, a significant proportion of the students surveyed (77% in the low mountains and 86% 

in the middle mountains) exhibit a state of satisfactory adaptation. These students possess 

sufficiently high adaptive capabilities of the body and demonstrate a high resistance to everyday 

learning activities. Conversely, a smaller portion of the students (17% in the low mountains and 

13% in the middle mountains) display a correlation between their adaptive potential and a state of 

tension in their adaptive mechanisms. Although their functional capabilities are not diminished, 

their ability to handle academic workload is reduced. Additionally, a small percentage of individuals 

(6% in the lowlands and 1% in the midlands) exhibit a state of unsatisfactory adaptation, 

characterized by reduced functional capabilities and a predisposition to the development of 

pathological conditions. 

In conclusion, the educational environment in the middle mountains proves to be more 

conducive to the adaptation of Indian students. This can be attributed not only to climatic factors 

(such as the mountain-sea climate of Issyk-Kul), but also social factors (such as the isolated location 

of the campus, the presence of Indian curators, and limited contact with the local population). 

Furthermore, academic factors, such as the involvement of Indian teachers in the educational 

process, contribute to the favorable conditions for adaptation. 
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