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Abstract. Affective disorders are widespread among student youth. 
Anxiety and depression are the most common disorders, but thorough 
diagnostics reveals other emotional disturbances as well, which may imply 
bipolar disorder (BD). BD is associated with a wide range of adverse 
outcomes; therefore, it is important to identify masking symptoms that 
predict the onset and course of BD. One of the predictors of bipolar disorder 
is the temperament. The present study aimed to analyze the entire spectrum 
of affective disorders and determine the correlation between them and the 
affective temperaments. The study involved 106 medical students. They 
completed the following autoquestionnaires: PHQ-9, ASRM, GAD-7, 

ShARS, HCL-32 and TEMPS-A. Conducting analyses, the results of the 
HCL-32 questionnaire were statistically significantly correlating with the 
results of GAD-7 (p = 0.034) and the hyperthymic (p = 0.000), cyclothymic 
(p = 0.000) and excitable (p = 0.004) temperaments according to TEMPS-
A. When dividing the total sample into two groups, based on the HCL-32 
questionnaire data, a higher incidence of depressive disorders on the PHQ-
9 scale (p = 0.023) was found among respondents who scored more than 14 
points on the HCL-32.  Almost half of the respondents showed a high level 

of hypomania, which implies a high risk of developing bipolar spectrum 
disorders. A statistically significant relationship between hypomania and 
personality traits was found with hyperthymic, cyclothymic and excitable 
temperaments. It is necessary to diagnose such disorders in time to improve 
the social functioning of the students. 

1 Introduction 
Students as a social category are exposed to a complex of psycho-emotional factors. This 

contributes to a decrease in the general adaptive reserves of a person and can induce the 

appearance of psychosomatic and mental diseases [1]. Such disorders significantly affect 

social functioning, especially in learning. Among the most frequent manifestations of mental 

disorders, affective pathology takes the first place. Anxiety and depression are most often 

recorded [2,3,4,5,6]. The prevalence of these disorders among students significantly exceeds 
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the general population indicators and reaches the level from 20% to 60% of respondents 

[7,8,9,10,11] depending on study design.

Ethnic and cultural characteristics of the region should be taken into account when 

conducting psychometric studies. Hyperthymic temperament can be considered as a 

predisposing factor to the development of bipolar disorder. Hyperthymic temperament was 

more common in healthy people in countries where the language is similar in linguistic 

structure to Russian, for example, in Bulgaria. [12]. There is a number of studies on medical 

students in Russia, where the frequency of detection of hypomania by The Hypomania 

Checklist (HCL-32) exceeded 50%. [4,11,13,14,15]. Frequent comorbidity of anxiety 

disorders was found in medical students with hypomania. This may indicate a high risk of 

mixed affective states as sign of bipolar spectrum disorders. The criteria for the maturity of 
emotional reactions are their adequacy to the situation, the consistency of behavior and the 

emotional state of the individual, the success of self-regulation, which allows maintaining 

social adaptability. In Russia, many regional centers conduct studies that reveal a significant 

frequency of mental disorders in medical students, among which bipolar spectrum disorders 

predominate [4,5,6,11,13,14,15].

It can be latent for several years, masked as personal or neurotic stress induced 

experiences.

The predominance of a shallow non-psychotic level of affect in young people and 

formalized indications of the presence of regular stress loads, the continuing formation of 

personality traits and ideological attitudes can mask the onset of a deeper mental disorder. 

Often, manifestations of borderline disorder or personality sharpness are predictors of bipolar 

disorder [16,17,18]. Comorbid with anxiety and depression, disorders from the range of 
psychosomatic pathology, typical for bipolar spectrum disorders, are often found. Students 

often show manifestations of chemical and non-chemical dependence, certain eating 

disorders [13,14,19,20,21,22].

The correct qualification of affective pathology at the non-psychotic level is very 

significant. BD is associated with a wide range of adverse health and social outcomes, 

including high suicide rates, frequent relapses of psychosis, and readmission to hospital. 

Therefore, it is important to identify masking manifestations that predict the onset and course 

of bipolar disorder, so that preventive measures and well-timed therapy can be taken [16,23].

Difficulties exist in correctly recognizing bipolar disorder without clear emotional and 

behavioral signs of a manic component. Since anxious and depressive experiences are 

subjectively hard, they are perceived by a person as painful. Such people are easy enough to 
identify during any survey or they themselves seek help. The prevalence of subpsychotic and 

psychotic levels of depressive experiences is quite high among students. Moderate and severe 

depression was found in 6.9-9% of students [10,24], which is a significant risk factor for 

suicide [9].

The manifestations of hypomania by young people are often regarded as manifestations 

of success, high level of health and good adaptation. Therefore, such people themselves 

practically never complain about the symptoms of hypomania. Its signs can be identified with 

a special study. Detection of hypomania can change the perception of the diagnosis of 

affective or anxiety disorder [25]. Among young people, such disorders are quite common, 

but are recognized mainly retrospectively. For example, 85.7% of UK female students with 

a previously diagnosed depression show signs of hypomania [26], suggesting a probable 

diagnosis of bipolar disorder.  Identification and careful analysis of bipolar disorders 
spectrum is considered to be more important problem than psychologisation of any affects. 

Therefore, the staged research of affective pathology spectrum in future doctors is held over 

a number of years in Rostov State Medical University [4,11,13,14].

The aim of this study was to identify the spectrum of affective disorders and types of 

affective temperaments in medical students. identifying emotional disorders in the subjects 
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in the form of depression, mania, anxiety at the current moment, determining anamnestic 

signs of hypomania, indicating a possible bipolar affective disorder, assessing the 

relationship between the identified disorders. We also compared emotional disorders with 

affective temperament, which is one of the predictors of affective spectrum disorders. This 

study is actual from the point of view of an objective understanding of the state of mental 

health of future doctors. 

2 Materials and methods
The study involved 106 fifth-year students (34 of them - males and 72 - females) of the 

Rostov State Medical University. The average age of the subjects was 22 years. All students 

signed a voluntary informed consent to take a survey and to process data. As research 
methods, we used psychometric tests related to auto-questioning. The clinical manifestations 

of depression were studied using the Depression module of the Patient Health Questionnaire 

(PHQ-9) [27]. We used the Altman Self-Assessment Mania Scale (ASRM) [27] and the The 

Hypomania Checklist (HCL-32) [29] to assess the manic radical.  Generalized Anxiety 

Disorder Rating Scale (GAD-7) [30] and the Sheehan Anxiety Rating Scale (ShaRS) [31,32] 

were used to detect paroxysmal anxiety to identify anxiety disorders. To determine the 

affective temperament, the TEMPS-A method (The Temperament Evaluation Memphis, 

Pisa, Paris and San Diego Auto-questionnaire) was used [33]. A feature of this study can be 

considered the use of exclusively auto-questionnaires, which increases the reliability of the 

results. The results obtained were summarized in an Excel table and the data were processed 

using the SPSS 23.0 program using the nonparametric Mann-Whitney test for two 
independent samples and linear r-Pearson correlation coefficient.

3 Results
To clarify the homogeneity of the sample, we divided the subjects into two groups according 

to gender in order to identify significant differences. The first group consisted of males - 34

students (32.07%). The second group - females - 72 people (67.92%). Table 1 shows the 

mean values and standard deviations for both groups for each of the questionnaires. The 

obtained mean values were compared by the nonparametric Mann-Whitney test for two 

independent samples.

Table 1. Statistics of groups divided by gender.

Questionnaire Males 
(n=34) Females (n=72)

1. PHQ-9 (Depression 
module of the Patient 

Health Assessment 
Questionnaire)

Number of subjects with 
impairments

22 (64.7%) 48 (66.6%)

Mean 9.030 6.6402

Significance level p 0.175

2. ASRM (Altman Self-
Assessment Mania Scale)

Number of subjects with 
impairments

7 (20.5%) 27 (37.5%)

Mean 3.333 4.290

Significance level p 0.070

3. GAD-7 (Generalized 
Anxiety Disorder Rating 

Scale)

Number of subjects with 
impairments

23 (67.6%) 28 (38.8%)

Mean 5.242 3.2407

Significance level p 0.038*

4. ShaRS (Sheehan 
Anxiety Rating Scale)

Number of subjects with 

impairments
4 (11.76%) 15  (20.83%)

Mean 11.121 15.852
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Significance level p 0.354

5. HCL-32

Number of subjects with 
impairments

20 (58.8%) 28 (38.8%)

Mean 15.182 13.043

Significance level p 0.182

Note: * significance level p is 0.05

In both groups (both males and females), depressive spectrum disorders were often 

clinically manifested - they were detected in 64.7% of males and 66.6% of females. 

Generalized anxiety disorders in females were much less common (38.8%). On the other 
hand, among the men tested, anxiety disorders were more common than any other affective 

disorders. In addition, when comparing the means according to the statistical nonparametric 

Mann-Whitney test for two independent samples, the indicators of anxiety (on the GAD-7

scale) were significantly higher in males than in females (p = 0.038). For the rest of the scales, 

no statistically significant differences were found between the two groups.

To clarify the links between the HCL-32 questionnaire indices with the results of other 

scales used to identify affective disorders, an analysis of the correlations between these scales 

was carried out - we used the Pearson's correlation coefficient. Also included in this analysis 

were the results of the Affective Temperaments Questionnaire TEMPS-A. The results 

obtained are shown in Table 2.

Table 2. Correlation analysis between the results of the HCL-32 questionnaire, other scales for 
detecting affective pathology and the results of TEMPS-A.

Pearson's correlation 
coefficient Significance level 

p

Pearson's correlation 
coefficient Significance 

level p
GAD-7 – Rating Scale 0.206* 0.034

Hyperthymic temperament 0.406** 0.000

Cyclothymic temperament 0.376** 0.000

Irritable temperament 0.296** 0.004

Note: * significance level p is 0.05

** significance level p is 0.01

Correlation analysis revealed a statistically significant relationship between a history of 

hypomania episodes and generalized anxiety, which suggests the development of mixed 
affective states, indicating bipolar spectrum disorder.

The most pronounced correlation coefficient was obtained between HCL-32 and 

hyperthymic temperament (k = 0.406 p = 0.000), slightly lower correlation coefficient with 

cyclothymic temperament (k = 0.376 p = 0.000) and a slight correlation is observed with 

excitable temperament (k = 0.296 p = 0.004). These statistically significant relationships 

make it possible to more clearly reflect the features of the anamnestic periods of hypomania 

in respondents. To a greater extent, HCL-32 indicators are associated with manifestations of 

the type of hyperthymic temperament than cyclothymic and excitable. These results 

demonstrate statistically significant correlation between TEMPS-A affective temperaments 

and affective disorders among surveyed.

Subsequently, in order to identify affective disorders of the bipolar spectrum, we divided 

the subjects on the basis of HCL-32, a questionnaire that reveals a history of hypomania. So, 
indicators of 14 points and higher were revealed in 48 students, which is 45.28%. These 

respondents made up the first study group - HCL-32 +. The second group (HCL-32-)

consisted of students with no history of hypomania, who scored less than 14 points on the 

HCL-32 scale. There were 58 such subjects (54.71% of the total sample). Further analysis of 

the results was carried out in these groups.
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Quantitative data on the frequency of occurrence of the affective pathology under 

consideration are given in Table 3. The percentage indicates the frequency of occurrence of 

affective disorders relative to the number of subjects in each group.

Table 3. Quantitative data on the incidence of affective pathology in medical students, divided by the 
bipolarity index.

Quetinnaire Sample (n=106) Group 1 - HCL-32+
(n=48)

Group 2 - HCL-32-
(n=58)

PHQ-9 70 (66.03%) 35 (72.9%) 35 (60.3%)

ASRM 34 (32.07%) 15 (31.25%) 19 (32.75%)

GAD-7 51 (48.11%) 27 (56.25%) 24 (41.37%)

ShaRS 19 (17.9%) 8 (16.6%) 11 (18.9%)

A statistical analysis of these data in SPSS was carried out - a comparison of the means 

by the nonparametric Mann-Whitney test for two independent samples. The results are shown 
in Table 4.

Table 4. Statistical analysis of groups divided by bipolarity index.

Mean group 1.
HCL+ (HCL-32 >

14) (n = 48)

Mean group 2.
HCL- (HCL-32

<14) (n = 58)
Significance level p

PHQ-9 (Depression
module of the Patient
Health Assessment

Questionnaire)

8.521 6.327 0.023*

Hyperthymic
temperament
TEMPS-A

8.372 5.86 0.000**

Cyclothymic
temperament
TEMPS-A

6.883 4.571 0.002**

Note: * significance level p is 0.05
** significance level p is 0.01

4 Discussion
The high incidence of hypomania (45.3%) on the HCL-32 scale, characteristic of type II 

bipolar disorder, indicates the presence of latent bipolar spectrum disorders in almost half of 

the respondents.

Disorders of the depressive spectrum are quite common both in the general sample 

(66.03%) and in each of the groups (72.9% and 60.3% in the first and second HCL-32 groups, 

respectively), which significantly exceeds the general population level. But these results are 

comparable with the data of previous studies carried out both in Rostov State Medical 

University and in other educational institutions [11,13,14,34]. Statistical analysis revealed a 

statistically significant predominance (p = 0.023) of clinical depression in group 1, which 
indicates that half of the respondents with depressive symptoms may have bipolar spectrum 

disorders. We found a relatively shallow degree of affective pathology in the majority of 

respondents, the presence of social adaptation - they all continued their studies at the 

university. These signs indicate a soft bipolar spectrum and allow typing the detected mental 
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disorders as probable manifestations of cyclothymia or Bipolar Affective Disorder of the 

second type (BD-II) [35,36].

Anxiety disorders were found to be less common than depressive disorders. When 

analyzing the manifestations of generalized and paroxysmal anxiety, no statistically 

significant difference was found between the comparison groups. But the correlation analysis 

showed a statistically significant relationship between the presence of hypomania and 

generalized anxiety, which indicates a high likelihood of developing bipolar spectrum 

disorders in students with symptoms of anxiety disorders. At the same time, alarming 

manifestations can act not as an independent type of psychosomatic pathology, but as part of 

the BD phenotype [37,38].

The results obtained do not repeat the results of past similar studies at the Rostov Medical 
University [11,13,14], in which generalized anxiety was significantly more common in 

groups of students with high HCL-32 scores. This discrepancy may be due to the insufficient 

number of respondents with impairments in GAD-7 and ASRM in the groups divided on the 

basis of the HCL-32 questionnaire. 

Also, in the first group (HCL-32 +), higher values of hyperthymic (p = 0.000) and 

cyclothymic (p = 0.002) temperaments according to TEMPS-A were revealed. That is, 

respondents with indicators of hypomania above the normative symptomatic states and 

reactions are noted not only during periods of hypomanic rises, but in general characterize 

the predisposition of these people to certain types of emotional response.

5 Conclusions
The conducted research has shown a high frequency of affective spectrum disorders among 

students of Rostov State Medical University. Most often, the respondents had depressive 

disorders (66.03%). The next most common in this sample was generalized anxiety - it was 

found in 48% of respondents. It is also noteworthy that many students had clinical 

manifestations characteristic of bipolar spectrum disorders - 45.28% of respondents had a 

history of hypomania according to the HCL-32 questionnaire. We found a comorbidity of 

high rates of depression, anxiety and hypomania in 14% of the subjects at the same time, 

which indicates a high risk of developing bipolar disorder. Also, a statistically significant 

relationship was revealed between the presence of hypomania in the anamnesis and 

hyperthymic and cyclothymic temperaments, which confirms the predisposition of such 

people to a certain type of emotional response.
The timely detection and correction of such disorders can alleviate both the medical and 

social consequences of affective disorders - the psychosocial and educational functioning of 

students is improved. In the future, further studies are planned with a larger number of 

respondents to obtain more statistically significant data.
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