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Abstract 

Background: Numerous studies have shown an effect of rapidly spreading SARS-COV-2 on 

combined anxiety-depressive disorders and maladjustment syndrome occurrences. Objective: To 
determine the primary medical students’ reactive anxiety level and the final scores of their 

educational progress in distance learning during the SARS-COV-2 pandemic. Materials and 

Methods: The study involved 824 students at medical universities in Saratov and Moscow. The 
assessment of the reactive anxiety level was carried out according to the State-Trait Anxiety 

Inventory, STAI; the average score of students' academic performance was calculated according 

to the data of the technological platform "1C: Enterprise" version 8.4.1. The survey was completed 
during distance learning in May 2020. The quality of distance learning was compared to a similar 

score for 2019, when students were trained in a traditional way. Statistical analysis was conducted 

using Statistica 6.0. Results: It was shown the presence of moderately severe disorders among the 
primary medical students according to the average score of reactive anxiety (43.28 ± 12.85), that 

expressed more in females s (p<0.05), After distance learning, lasting 25% of the whole course, 

the overall performance score in theoretical knowledge did not change significantly (p>0.05) but 
the practical skills suffered much especially in time trend (p<0.05). Novelty: It was found that a 

high level of the reactive anxiety negatively affects the students' adaptive capabilities and the 

education quality. The specificity of programs at different faculties can determine the state of the 
students' psychological status. Findings: Timely transition to online classes during pandemics 

helps to preserve the students' mental well-being and the quality of the educational process. The 

duration of distance learning for a practical course should not exceed 25% of the whole course. 
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1- Introduction 

Numerous studies have shown that the rapidly SARS-COV-2 spreading was accompanied by significant changes in 

the lifestyle and material status of millions of people. This, combined with the increasing probability of contamination, 

constant worrying about the loved ones, permanent need to use personal protective equipment, the flow of negative 

information, can be considered as a significant risk factor for the occurrence of combined anxiety-depressive disorders 
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and maladjustment syndrome in the current pandemic [1-5]. The duration of this emergency and the significance of 

changes in a specific area can determine the development of a cumulative stress effect [6]. Moscow is stable leading in 

number of SARS-COV-2 cases among other Russian regions, that may cause more expressed psycho-pathogenic 

reactions among mega-city residents [7]. 

One of the most vulnerable population groups in the current situation are primary students, especially students at 

medical universities, who have sanitary-epidemiological problems superimposed on the difficulties of adapting to the 

educational environment specifics [8]. Yesterday's schoolchildren must memorize a large amount of educational and 

professional information, study the layer-by-layer human body structure and the mutual organs' positions, learn to 

perform complex surgical actions and operations [9]. The sudden introduction of distance learning during the period of 

rapidly SARS-COV-2 spreading was accompanied by additional difficulties such as technical problems, lack of 

necessary equipment and skills for working in a distance format [10]. It was found that a high level of anxiety negatively 

affects the students' adaptive capabilities and the education quality [11]. In this regard, it was especially important to 

study the students' psychological state and indicators of their academic performance during the SARS-COV-2 pandemic 

in distance learning. 

1-1- Objective 

To determine the reactive anxiety level in primary students at the medical university and the final scores of their 

educational progress in distance learning during the SARS-COV-2 pandemic, to develop the opportunities that this 

education form opens and specific recommendations for its effective implementation. 

2- Materials and Methods 

The study involved 722 primary medical students of the V.I. Razumovsky Saratov State Medical University (V.I. 

Razumovsky SSMU), whose age on average was 18.44 ± 1.09 years. Thereby two age subgroups were formed to 

establish the age-related characteristics of the reactive anxiety's level (16, 0-18.5 years and 18.5-30, 0 years). There were 

197 males (27.29%), and 525 females (72.71%), thus the revealed changes were analyzed depending on gender. The 

respondents included students of the medical 416 (57.61%), pediatric 146 (20.22%), medical-preventive 51 (7.08%) and 

stomatological 109 (15.09%) faculties, which made it possible to compare the behavioral position of students depending 

on the specifics of the program they studied. A group of primary students of the medical faculty of the Sechenov 

University in the amount of 102 people, whose average age was 19.59 ± 1.67 years, was additionally recruited to conduct 

comparative analysis of the reactive anxiety and academic performance between medical students, studying in regional 

city and Moscow. 

The reactive anxiety was assessed according to the State-Trait Anxiety Inventory, STAI scale [12], as the state of the 

subject at a present moment, which is characterized by subjectively experienced emotions: tension, anxiety, concern, 

nervousness in each specific situation. This condition occurs as an emotional response to an extreme or stressful situation, 

such as a SARS-COV-2 pandemic. Interpreting the results, the following anxiety grades were used: up to 30 points - 

low, 31 - 44 points - moderate; 45 or more - high. The average score of students' academic performance was calculated 

according to the data of the technological platform "1C: Enterprise" version 8.4.1 [13] as the arithmetic mean (M) with 

its error (m). The survey was completed on the distance learning during the first wave of the SARS-COV-2 pandemic - 

in May 2020. The quality of distance learning was compared to a similar academic performance score for 2019, when 

students were trained in a traditional way. The indicators of both the theoretical knowledge and practical skills were 

assessed. The percentage of the distance learning duration to the whole studying course was 27.7 ± 3.26%. 

The work fully complied with the requirements of the local ethics committee of the Sechenov University (Protocol 

No. 04-19 dated 06.03.2019) and the norms of the Helsinki Declaration. Statistical analysis was carried out using the 

Statistica 6.0. The reliability of differences in quantitative indicators was checked by the Student's test (normal 

distributions) and Mann-Whithey test (not normal distributions), qualitative indicator was checked by Fisher's test, the 

level of significance was determined at p <0.05. 

3- Results 

The intensity of the stress factors' influence on the primary students of V.I. Razumovsky SSMU, who were on distance 

learning during the first wave of SARS-COV-2 pandemic, was determined by assessing the level of reactive anxiety, 

which for the general group was 43.28 ± 6.43, indicating a moderate anxiety. This was due to the fact that overwhelming 

majority of respondents had a moderate (45.3 ± 3.63%) and high (39.9 ± 3.57%) levels (Figure 1) that significantly 

differed from the percentage of students with low anxiety (14.8 ± 2.59%). The most significant statements for medical 

students at this period were the lack of complete peace of mind, inner satisfaction, a sense of freedom and joy. More 

often the respondents noted that they cared about possible failures, their feelings of stiffness and tension. 
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Figure 1. Distribution of V.I. Razumovsky SSMU students depending on the reactive anxiety's level. Note: * Significant 

differences in comparison with the percentage of students with low anxiety, p <0.05. 

It was found that the reactive anxiety indicator depended on gender and age (Figure 2).  

 

Figure 2. The reactive anxiety's level of medical students depending on gender, age and region. Note: * Significant 
differences in comparison with the other subgroup, p <0.05. 

Thus, the state of females in comparison with males was characterized by more intensely felt emotions: tension, 

anxiety, and nervousness in these specific conditions (45.03 ± 2.19 and 38.14 ± 1.44, respectively, p <0.05). There was 

a significant increase in the reactive anxiety to the current stressful situation with age (41.28 ± 1.41 and 44.48 ± 1.74, 

respectively, p <0.05). 

Interesting data were obtained comparing the behavioral position of students from different faculties (Figure 3). So, 

the highest score of reactive anxiety was characterized by students of the pediatric faculty (46.98 ± 2.01, p <0.05), in the 

second place in terms of anxiety was the medical faculty (42.99 ± 1.97, p <0.05), then the stomatological faculty (39.48 

± 1.45, p <0.05). The students of the medical-preventive faculty felt the most relaxed on the distance learning (36.37 ± 

1.53, p <0.05).  
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Figure 3. The reactive anxiety's level of medical students depending on the faculty program specifics. 

Comparison of the students' psychological state of the medical faculty of a regional medical university (V.I. 

Razumovsky SSMU) and a megalopolis university (Sechenov University), studying in a distance format (Figure 2), 

revealed the absence of significant differences between the level of their reactive anxiety (42.99 ± 1.97 and 44.29 ± 1.81, 

respectively). 

Considering that the actual psychological state of students significantly affects the success of their education and their 

formation as future specialists, controlling of the average scores of their academic performance was carried out (Figure 

4). 

  

Figure 4. The average score of students' academic performance at Sechenov University and V.I. Razumovsky SSMU for 

2019-2020. Note: ↓ A downward trend in academic performance indicators compared to 2019, p <0.05. 
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The introduction of distance learning, which in terms of duration was about a quarter of the whole training course, 

did not affect the quality of theoretical knowledge at all (Figure 4): for both universities the average score for theoretical 

part of education decreased less than 0,005 points (p>0.05); also, there was no significant difference in average score for 

theory between Sechenov University and V.I.Razumovsky SSMU. At the same time, the effectiveness of acquiring 

practical skills and abilities tended to decrease (p<0.05): for Sechenov University it was significant fall of average score 

from 4,82 (2019 year) to 4,31 (2020 year) points (p<0.05), and for V.I.Razumovsky SSMU it was loss of 0,53 points 

(p<0.05). The significant difference in average practical skills of medical students between both Universities was not 

found (p>0.05). 

4- Discussion 

It was found in our study that the whole group of medical primary students on distance learning during the first wave 

of the SARS-COV-2 pandemic were characterized by a moderate level of reactive anxiety, which was comparable to the 

corresponding indicators of medical students studying in the traditional way in the absence of unfavorable sanitary-

epidemiological situation, established by Racic M et al. (2017), which showed that the majority of students had moderate 

anxiety (70.6%) and only 1.6% showed manifestations of a high degree of stress (p <0.001) [14]. Correction of anxiety 

disorders in medical students during the period of the rapidly SARS-COV-2 spreading is associated, first of all, with the 

timely introduction of distance education, which was accompanied by the elimination of such significant stress factors 

as the risk of being infected, anxiety about the danger of infecting loved ones and the constant need for use personal 

protective equipment, noted in a number of studies as high stress predictors during a pandemic [15-18]. Analysis of the 

identified psychological disorders depending on gender and age showed that they are more expressed in females and in 

persons of older age, which is consistent with the data of previous studies [15, 16, 19, 20]. Some similar results Luibl et 

al. (2021) during the examination of first-course medical students’ mental status with some parameters of Antonovsky 

model found that psychological stress and depression in students significantly affected their resilience and sense of 

coherence, besides resilience was significantly less in female students (p<0.01) [21].  

According to results of our research timely transition to online classes during the period of the rapidly SARS-COV-

2 spreading made it possible to correct the growth of anxiety disorders in students, helped to stabilize their psychological 

status, which was of great importance for maintaining the effectiveness of the educational process. Thus, with distance 

learning, lasting 25% of the whole course, the total score of the quality of the obtained theoretical knowledge and 

practical skills did not change significantly and remained at the same level as it was in 2019. 

The difficulties of literature analysis depend on the lack of recent studies about medical students’ anxiety on different 

faculties and connection with the changes of academic scores, and theoretical knowledges and practical skills especially 

during SARS-COV-2 pandemic. Scientists are more interested in research of the anxiety level and possible burnout in 

medical students depending on age, sex, country and even education semester [22-24]. Although now there is some 

research about anxiety in medical students in the SARS-COV-2 pandemic condition but only for vaccination question 

attitude solution [25]. 

The structure of students' reactive anxiety, depending on the specifics of the studied program, is primarily associated 

with the features of teaching anatomy at these faculties, with varying degrees of program complexity and, accordingly, 

with different requirements for knowledge control [26]. This biomedical discipline is the most significant for students 

of the medical and pediatric faculties, who need to master in details large amounts of information on the whole organism's 

structure and to gain practical skills. The lack of visual preparations and the possibility of training practical skills in the 

conditions of distance learning complicated the educational process and could cause higher anxiety scores among 

students of these faculties. The program specificity of the pediatric faculty is the additional study of the morphological 

and functional structural features of the child's body, depending on age, which significantly complicates the task of these 

students and can cause the highest score of the revealed changes. Dental students require a deep understanding of only 

the maxillofacial area. The profile of the medical-preventive faculty at the initial stages of training is more focused on 

learning theoretical disciplines, which can be well acquired in a distance format. Although, more concerns now students 

and staff separated in relationship to body donation for practical anatomy skills and possible disease transmission 

COVID-19 risk factor during learning as what discussed in article of Brassett et al. (2021) on example of Universities 

of Great Britain, Ireland and Germany [27].  

Methods and research results can be found in following flowchart (Figure 5). 
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Figure 5. Flowchart of research. 

5- Conclusion 

Distance learning helps to prevent the development of more expressed disorders in students living in regions with a 

tenser sanitary-epidemiological situation. Timely transition to online classes during pandemics contributes to the 

preservation of the mental students' well-being of and the quality of their educational process. The results of our study 

established that duration of distance learning for a practical course should not exceed 25% of the whole course. 
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Recruting

(May 2020)

• Medical students of the V.I. Razumovsky Saratov State Medical University (n=722; 197 males (27.29%), and 525 
females (72.71%):

a) Medical faculty (n=416 (57.61%);

b) Pediatric faculty (n=146 (20.22%);

c) Medical-preventive faculty (n=51 (7.08%);

d) Stomatological faculty (n=109 (15.09%).

• Primary students of the medical faculty of the Sechenov University (n=102).

Research 
Methods

• State-Trait Anxiety Inventory (STAI scale):

• Tension;

• Anxiety (grade: up to 30 points - low, 31 - 44 points - moderate; 45 or more - high);

• Concern;

• Nervousness in each specific situation (SARS-COV-2 pandemic);

• Quality of distance learning 2020 /Academic performance score for 2019 year (score).

Results

• Reactive anxiety's level of medical students of the V.I. Razumovsky Saratov State Medical University:

• Moderate (45.3 ± 3.63%);

• High (39.9 ± 3.57%);

• Low (14.8 ± 2.59%). 

• Reactive anxiety's level of medical students depending on gender, age and region:

• Females and males: 45.03 ± 2.19 and 38.14± 1.44;

• 16.0-18.5 years and 18.5-30.0 years: 41.28 ± 1.41 and 44.48 ± 1.74;

• V.I. Razumovsky SSMU and Sechenov University: 42.99 ± 1.97 and 44.29 ± 1.81;

• Reactive anxiety's level of medical students depending on medical faculty:

• Pediatric faculty: 46.98 ± 2.01;

• Medical faculty: 42.99 ± 1.97;

• Stomatological faculty: 39.48 ± 1.45;

• Medical-preventive faculty: 36.37 ± 1.53.
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