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People with symptoms of
depression and those at
significant risk of suicide
show differences in their
personality profile and
sense of meaning in life
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Anna Mirgos-Wierzchowska3, Marcin Kosmalski4*,
Monika Różycka-Kosmalska5 and Tadeusz Pietras4

1Student’s Scientific Association Clinical Pharmacology, Medical University of Lodz, Lodz, Poland,
2Department of Biostatistics and Translational Medicine, Medical University of Lodz, Lodz, Poland,
3Department of Child and Adolescent Psychiatry, Rehabilitation Hospital - Konstancin-Zdrój Health
Resort, Konstancin Jeziorna, Poland, 4Department of Clinical Pharmacology, Medical University of
Lodz, Lodz, Poland, 5Department of Electrocardiology, Medical University of Lodz, Lodz, Poland
Introduction: Medical students are exposed to various stressors. Among the

many factors that determine the possibility of a mental crisis, there is also a

personality profile and a sense of meaning in life.

Materials and methods: Sets of anonymous surveys were distributed among

medical students of different years studying at the Medical University of Lodz.

The set of surveys included a sociodemographic survey, Beck’s Depression

Inventory version II (BDI-II), the NEO Five Factory Inventory (NEO-FFI), Reker’s

Life Attitude Profile - Revised questionnaire (LAP-R), Osman’s Suicidal Behavior

Questionnaire (SBQ-R).

Results: The study cohort comprised of 276 students (mean age 21.7 years).

According to the BDI-II, 79 participants (28.4%) were identified as having

depressive symptoms. Additionally, 80 participants (28.9%) were assessed to be

at significant risk of suicide according to the SBQ-R scale. Based on the results of

these questionnaires, we identified four groups: 1. Participants with depressive

symptoms (D). 2. Participants with suicide risk (SR), 3. Participants with both

depressive symptoms with suicide risk (D and SR), 4. A control group. Students

from D and D and SR groups, exhibited higher neuroticism scores compared to

those with suicide risk alone (SR) and the control group. In terms of extroversion,

the control and SR groups scored higher compared to the D with SR group.

Participants with SR and those with D and SR had higher openness scores

compared to the D and control groups. D and SR group obtained statistical

lower score then control group in the terms of conscientiousness. In life control
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score, participants in D and D with SR group has significant lower score then SR

and control group. The conditions: personal meaning index and life attitude

balance in the control group achieved significantly higher values compared to all

other groups.

Conclusion: People with depressive symptoms, suicide risk and both of these

variables simultaneously differed in terms of personality profile and components

influencing the meaning of life.
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1 Introduction

Medical students are a diverse group that is exposed to specific

stressors during their education: those resulting from the course and

characteristics of education, such as the burden of the amount of

knowledge to be acquired, frequent knowledge tests, strict study

regulations or mobbing from other members of the academic

community; those of a moral and ethical nature, such as contact

with suffering and death or the burden of control over the patient’s

therapeutic process; of social and family nature, such as high

expectations from family members or the society, as well as a

change in the environment of everyday functioning (1, 2).

The results of research on the prevalence of depressive disorders in

this group have varied considerably to date, which is related to

methodological differences and the research tools used (3–5). A meta-

analysis by Puthran et al. demonstrated that the prevalence of depressive

disorders in the group of students may reach 28.0%, and in Europe 20%

of students. The highest percentage of depressive disorders – 33.5% –

was recorded in the group of first year students, and decreased with

subsequent years of study (6). Similar results are presented in a meta-

analysis by Rotenstein and co-workers, in which the prevalence of

depressive symptoms among students reached 27.2% (7).

Most suicides are related to psychiatric diseases, with depressive

symptoms, substance use disorders and psychosis being the most

relevant risk factors (8, 9). The risk of suicide has been estimated at 5–

8% for several mental disorders, such as depression, alcoholism and

schizophrenia (10). The research shows that there is an increased risk

of suicide in the group of medical students. Based on the meta-

analysis by Rotenstein et al., the summary prevalence estimates

ranged across assessment modalities from 7.4% to 24.2% (7).

Exposure to external stressors among different medical students

is similar, yet only a fraction of them experience a mental crisis.

According to research, one of the factors that influences

susceptibility to a mental crisis is personality structure. Due to the

complexity of the construct that personality is, as well as numerous

concepts of its development and description, it is impossible to

create a coherent model of the pathogenesis of mood disorders in

this approach. Nevertheless, the structural elements of personality
02
and differences in the severity of individual personality traits are

currently considered to be one of the risk factors for depressive

disorders (11–13). Many psychometric tools have been developed

for research purposes. Assessment of personality structure involves

isolating personality traits, for which questions are created. Then

the participant answers the questions, and the researcher tallies the

results and describes the personality structure of the person being

examined. Depression can have a two-way effect on the perception

of meaning in life, the feeling of control over one’s life and the sense

of purpose of the actions performed (14, 15). Studies have clearly

shown that depressive symptoms correlates negatively with a sense

of meaning in life (16).

The aim of this study was to estimate the prevalence of

depressive disorders and suicidal risk in a group of medical

students at one of the Polish universities, taking into account

personality traits according to the Big Five theory and the sense

of meaning in life. An additional goal of our work was to find

differences between the group of people with depressive symptoms,

suicidal risk and both of these variables simultaneously in terms of

personality traits and components influencing the meaning of life.

Finding such differences provides further opportunities in attempts

to identify patients with depressive symptoms in terms of the

possibility of suicidal thoughts based on personality traits. On the

other hand, determining which of the traits influencing the sense of

meaning in life is a problem provides the possibility of

targeted psychotherapy.
2 Materials and methods

2.1 Participants

The participants recruited were students at the Medical

University of Łódź, Poland. Participation in the study was

voluntary; all students gave written, informed consent and did

not receive compensation for their participation.

The inclusion criteria were as follows: student status at the

university; over 18 years of age; written informed consent.
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The exclusion criteria included individuals who did not give

their written consent to participate in the study or were otherwise

unable to complete the survey on their own.
2.2 Measures

Each questionnaire was completed by the participants

themselves on paper . During the complet ion of the

questionnaires, full anonymity of the participants was ensured.

All participants provided their primary socio-demographic data

such as age, gender, year of study, relationship status, previous

psychiatric diagnoses and treatment.

2.2.1 Depressive symptoms
The severity of depressive symptoms was assessed using the

Beck’s Depression Inventory version II (BDI-II), a validated

questionnaire with 21 items, each rated on a scale of 0–3 by the

participant (17, 18). In this scale the internal consistency was

described as around 0.9 and the retest reliability ranged from 0.73

to 0.96 (19). Severity of Depression Symptoms according to the

results obtained:
Fron
• 14 – 19 – mild depressive symptoms.

• 20 – 28 – moderate depressive symptoms.

• 29 – 63 – severe depressive symptoms.
2.2.2 Personality structure
To assess the personality structure, the validated Polish version

of the NEO Five Factory Inventory (NEO-FFI) by Paul T. Costa Jr.

and Robert R. McCrea was used (20). Validation to the Polish

population was carried out by the Psychological Testing Laboratory

of the Polish Psychological Association based in Warsaw (21). It

evaluates 5 components of human personality: Neuroticism,

Extroversion, Openness to Experience, Agreeableness and

Conscientiousness on the basis of 60 questions (12 for each trait),

and the respondent answers each question on a scale from 1 to 5. In

this questionnaire, 1 means that the participant does not agree with

the statement, 5 that he or she completely agrees, and 3 that it is a

neutral statement with regard to the given person (21). In this

questionnaire, the internal consistency for the individual

components ranges from 0.69 to 0.86 (20).

2.2.3 Sense of meaning of life
The assessment of the sense of meaning in life was carried out

using the Polish version of Life Attitude Profile – Revised (LAP-R)

by Gary T. Reker (22). The questionnaire consists of 48 questions,

which make up 6 simple scales: Purpose, Coherence, Life Control,

Death Acceptance, Existential Vaccum, Goal Seeking and 2

complex scales: Personal Meaning Index and Life Attitude

Balance. The respondents rate the answers on a scale from 1 to 7.

In this questionnaire, 1 means that the participant does not agree

with the statement, 7 that he or she completely agrees, and 4 that it

is a neutral statement with regard to the given person (22). The

consistency score for Cronbach’s LAP-r Alpha scale was 0.73 (23).
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2.2.3 Suicidal risk
To assess suicidal risk, A. Osman’s Suicidal Behavior

Questionnaire (SBQ-R) in Polish version was used (24, 25). It

consists of 4 questions, 3 of which concern suicidal behaviors and

tendencies in the past, and 1 about the desire to attempt suicide in

the future. According to the Polish adaptation, the cut-off score of 7

points was assumed to represent a high suicidal risk (24). Internal

consistency assessed using Cronbach’s a was 0.83 (24). Participants

who scored above 6 and above 1 in first item were considered to be

at significant risk of suicide.
2.3 Data collection

The data were collected from October 2022 to January 2023. An

anonymous questionnaire was distributed to students after

compulsory class by undergraduate researchers. The classes after

which participants received surveys were selected randomly.

Volunteers were invited to complete the study. The initial

questions concerned the participants’ demographic data. Then

they completed the Neo-FFI, LAP-R, SBQ-R and BDI-II. After

collecting a sufficient number of correctly filled-out questionnaires,

the data were analyzed.
2.4 Statistical analysis

The normality of the distribution was assessed using the Shapiro-

Wilk test. Due to the non-normal distribution of most variables,

continuous data are reported as median values with interquartile

ranges (IQR), unless otherwise specified. Spearman’s correlation

coefficient was employed to evaluate the correlations between

questionnaires. Correlation coefficients (r) were interpreted as

follows: r > 0.8 indicated a very strong correlation, 0.6 < r ≤ 0.8

indicated a strong correlation, 0.4 < r ≤ 0.6 indicated a moderate

correlation, 0.2 < r ≤ 0.4 indicated a weak correlation, and r ≤ 0.2

indicated a very weak correlation. Differences in questionnaire scores

between two groups were analyzed using the Mann-Whitney U test,

while differences among more than two groups were assessed using

the Kruskal-Wallis test. For significant results from the Kruskal-

Wallis test, post-hoc analysis was performed using the Conover-

Iman test with Holm-Bonferroni correction. Categorical variables

were analyzed using the Pearson chi-squared (c²) test, with Yates’

correction applied when any subgroup had fewer than 15 participants.

If any analyzed subgroup had fewer than 5 participants, Fisher’s exact

test was utilized. All statistical analyses were conducted using Python

version 3.11.5 with the SciPy package (version 1.14.1).
3 Results

3.1 Group characteristics

The study cohort comprised of 276 (173,62.7% were female)

medical students with mean age at participation 21.7 years (SD =

2.7). The most of participants were in their first year of studies (79,
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28.6%), followed by those in their second (58, 21%), fifth (51,

18.5%), third and sixth (35, 12.7%), and fourth (18, 6.5%) years.

Other socio-demographic characteristics of the participants

enrolled in the study are presented in Table 1.
3.2 Descriptive analysis

In our study, 37 participants (13.4%) reported having a

diagnosed mental illness, of which 19 (51.4%) suffered from

depression. Among those with a mental illness, 29 participants

(78.3%) were receiving pharmacological treatment. One participant

diagnosed with depression and one with another unspecified mental

illness did not disclose their medication status.

In the entire cohort, the median BDI-II score was 7 (IQR=12),

while the median SBQ-R score was 4 (IQR=4). According to the

BDI-II scale, 79 participants (28.4%) were identified as having

depressive symptoms, with 32 (11.5%) classified as mild, 24

(8.6%) as moderate, and 23 (8.3%) as severe cases. Additionally,

80 participants (28.9%) were assessed to be at significant risk of

suicide according to the SBQ-R scale, 25 (31%) of them was

classified as high suicide risk (SBQ-R>10 points).

Within the subset of participants previously diagnosed with

depression, 7 (36.7%) did not score positively on the BDI-II scale,

and 3 (15.8%) did not score positively on the SBQ-R scale. Based on

the results of these questionnaires, we identified four groups:
Fron
1. Participants with depressive symptoms, who scored

positively only on the BDI-II scale or had a previous

diagnosis of depression (D).

2. Participants with suicide risk (SR), who scored positively

only on the SBQ-R scale.

3. Participants with both depressive symptoms and suicidal

risk (D and SR), who scored positively on both the BDI-II

and SBQ-R scales.
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4. A control group consisting of other participants.
In summary, the D group comprised 37 participants (13.4%),

the SR group included 31 participants (11.2%), the D with SR group

consisted of 49 participants (17.7%), and the Control group was

made up of 159 participants (57.6%). The NEO-FFI, LAP-R, BDI-II

and SBQ-R results are presented on the Figure 1.
3.3 Factors associated with BDI-II and
SBQ-R score

To assess potential factors associated with depressive and

suicide risk, we first compared socio-demographic data with

scores from the Beck Depression Inventory-II (BDI-II) and the

Suicide Behavior Questionnaire-Revised (SBQ-R). Our analysis

revealed that females had a significantly higher SBQ-R score than

males (median = 5, IQR = 4 vs. median = 4, IQR = 3; p = 0.03);

however, the difference in the frequency of positive responses was

not statistically significant (20.2% vs. 8.6%, p = 0.1). In contrast, the

BDI-II scores did not show a statistically significant difference based

on gender (p = 0.2).

Furthermore, first-year students exhibited higher BDI-II scores

compared to third-year (12 (15) vs. 4 (7); padj < 0.001) and fifth-

year students (12 (15) vs. 3 (9.5); padj < 0.001), and they were more

likely to score positive on the BDI-II scale (46% vs. 9%, and 46% vs.

14%, p < 0.001, respectively). In the SBQ-R scale, only the difference

between first and third-year students was significant (5 (5) vs. 3 (1);

p < 0.001), with first-year students also scoring positively on the

SBQ-R scale more frequently (35% vs. 14%; p = 0.0344).

Notably, there were no significant differences observed between

relationship status and either the BDI-II or SBQ-R scores. We

further explored potential links between traits measured by the

NEO-FFI, LAP-R, and the BDI-II/SBQ-R scales. Our correlation

analysis revealed strong positive correlations between the BDI-II

and neuroticism, alongside moderate negative correlations between

the BDI-II and variables such as purpose, coherence, life attitude

balance, and the personal meaning index. We also found moderate

positive correlations between the BDI-II and the existential vacuum.

Weak positive correlations were identified between SBQ-R scores

and neuroticism, openness, and the existential vacuum, while

negative correlations were found between SBQ-R and coherence,

life attitude balance, life control, purpose, conscientiousness, as well

as between BDI-II and conscientiousness and extroversion. Very

weak positive correlations were observed between goal-seeking and

both BDI-II and SBQ-R scores, with negative correlations between

BDI-II and agreeableness and between SBQ-R and extroversion. A

moderate positive correlation was noted between BDI-II and SBQ-R

(r = 0.47, p < 0.001). Detailed findings are presented in Figure 2.

Finally, we compared the features of NEO-FFI and LAP-R

among the four previously distinguished groups. Students from D

and D and SR groups, exhibited higher neuroticism scores

compared to those with suicide risk alone (SR) and the control

group. In terms of extroversion, the control and SR groups scored

higher compared to the D and SR group. Participants with SR and

those with D and SR had higher openness scores compared to the D
TABLE 1 The characteristics of participants included in the analysis.

Characteristics Total

Number of participants 276 (100)

Age (mean, SD) 21.7 (SD = 2.7)

Gender
Men: 103 (37.3)

Women: 173 (62.7)

Year of studies
First

Second
Third
Fourth
Fifth
Sixth

79 (28.6)
58 (21.0)
35 (12.7)
18 (6.5)
51 (18.5)
35 (12.7)

Marital status
Single

In relationship
Married
Missing

147 (53.3)
118 (42.8)
10 (3.6)
1 (0.4)
Data are shown as frequencies N (%) unless otherwise specified.
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and control groups. D and SR group obtained statistical lower score

then control group in the terms of conscientiousness and purpose.

In terms of purpose there is also a low difference between the

groups: control and D, control and SR, D and D and SR, SR and D

and SR. Participants in D, SR and D and SR groups has lower

coherence score compared to control. Moreover students with D

and SR has lower coherence score compared to those with D and SR

only. In life control score, participants in D and D with Sr group has

significant lower score then SR and control group. Furthermore D

group has higher score in that terms then control group. The

conditions: personal meaning index and life attitude balance in

the control group achieved significantly higher values compared to

all other groups. Similarly, the D and SR groups have higher scores
Frontiers in Psychiatry 05
in both of these indices compared to D and SR. There is no

correlation between any of the groups in agreeableness, death

acceptance and goal seeking. The described dependencies are

presented in Figure 3.
4 Discussion

In the population studied by our team, the prevalence of

depressive disorders measured by the BDI scale amounted to

32.9%; 14.5% of the patients were found to have mild depressive

symptoms, 11.2% - moderate depressive symptoms, and 7.2% -

severe depressive symptoms. Data available in the global literature
FIGURE 1

The histograms represents distribution of NEO-FFI, LAP-R, BDI-II, and SBQ-R results.
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indicate that the clinically significant severity of depressive

symptoms in the group of medical students may range from

approximately 10% to as much as approximately 56% (26–38).

Such large differences in the obtained results are associated with the

use of different psychometric tools, different versions of the BDI

questionnaire, the vast majority of which are adapted to a particular

population, as well as different cut-off points depending on the
Frontiers in Psychiatry 06
severity of the symptoms presented. High percentages of

people with depressive symptoms were usually associated with a

group with mild depressive symptoms. However, our results are

consistent with the results of the meta-analysis by Puthran et al.

where the prevalence of depressive symptoms was 28% (6), as well

as with the results of the meta-analysis by Rotenstein et al. where

the prevalence was 27.2% (7). It should also be noted that regardless
FIGURE 2

Represents scatterplots with results of correlation analysis. The y-axis represents scores in NEO-FFI or LAP-R, whereas x-axis represents BDI-II or
SBQ-R score.
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of the adopted research methodology, the severity of depressive

symptoms among students is much higher than among the general

population. According to the representative survey of the Polish

population EZOP II, conducted in 2017-2020, the prevalence

of depressive disorders was 3.85%, while this percentage in
Frontiers in Psychiatry 07
the world is 3.6%, in Central Europe 3.45%, and in the European

Union 4.6% (39, 40).

Our study, as well as numerous others, have demonstrated an

association between Neuroticism and depressive disorders.

Additionally, the subjects with depressive symptoms compared to
FIGURE 3

Violin plots represents result of each feature of NEO-FFI and LAP-R questionnaire in particular groups of students. The brackets indicate statistically
significant differences between groups in post-hoc analysis, where * stand for padj<0,05, ** for padj<0,01, *** for padj<0,001, and **** for
padj<0,0001. There was not statistically significant difference in Goal seeking in Krusal-Walis test, whereas None of group differ significantly in
Agreeableness in post-hoc analysis.
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the healthy group, had lower scores in Conscientiousness,

Extroversion and Agreeableness. Traits like Extroversion and

Conscientiousness often correlate with better psychological

resilience (41–43).

In our study, 26.4% of participants had a significant suicide risk.

Determining suicide risk in clinical practice is very difficult. Studies

often take into account the presence of suicidal ideation or a history

of suicide attempts which does not constitute a reliable assessment

of suicide risk. Garg and co-workers in a study of 2022 reported that

the prevalence of suicidal behaviors (SBQ-R > 6) among medical

students was found to be 19.6% (44). A 2015 review of studies from

13 countries found the prevalence of suicidal ideation ranging from

1.8% to 53.6% (45). A 2015 systematic review reported suicidal

ideation rates ranging from 4.4% to 23.1% and those of suicidal

attempts ranging from 0.0% to 6.4% (46). The moderate positive

correlations between Beck and SBQ-R are not surprising, and

suicidal thoughts are one of the significant symptoms in the

course of mood disorders (47). Although we did not observe such

a significant correlation in the case of significant suicide risk as in

the case of BDI and Neuroticism, at the level of intergroup

comparison there are similar differences: the participants

classified with significant suicide risk had a higher score in

Neuroticism and lower scores in Extroversion, Conscientiousness,

Agreeableness. Given that people with high Neuroticism scores tend

to be less stable and more emotionally reactive, especially in

response to negative events, it is natural that Neuroticism

significantly increases the risk of suicide (48–50). Higher scores

on the openness scale are associated with the risk of earlier

depression (51). In our study, openness is associated with a

higher risk of suicide. These are observations worthy of clinical

attention. In students group Khosravi and Kasaeiyan showed that

the occurrence of suicidal thoughts correlates with the intensity of

the trait of neuroticism (52).

Unfortunately, there are few studies using the LAP-R

questionnaire. We did not find any studies in which the LAP-R

was compared with the BDI-II or SBQ-R in a group of students.

There are studies in which the LAP-R questionnaire was validated

on a group of students, but such studies do not allow us to compare

the results with our research. In the study by Sipowicz et al. among

people hospitalized due to SARS-CoV-2 infection, the group of

people not hospitalized due to SARS-CoV-2 infection differed in the

lack of a statistically significant correlation between BDI and Death

Acceptance. On the other hand, in the group of people who had

never been infected with the virus, no significant correlation was

found between BDI and Coherence and Death Acceptance (23).

However, the participants of our study classified with depressive

symptoms had higher scores in Existential Vacuum; lower scores in

Life Attitude Balance, Coherence, Personal Meaning Index, Purpose

and Life Control. The convergence of results allows us to draw

similar conclusions.

According to our widest knowledge, there are no studies using

SBQ-R and LAP-R simultaneously, and therefore the presented

results should be treated as pilot ones. Moderate negative

correlations were observed between Coherence and Life Attitude

Balance. Significantly higher scores on the Death Acceptance scale

and BDI-II scores were observed in the group of people with high
Frontiers in Psychiatry 08
suicidal risk compared to healthy people. Taking into account the

good correlation between the severity of depressive symptoms and

the suicidal risk determined by SBQ-R, the validity of the above

observations can be assumed. We found no studies that compared

personality profiles between groups of patients with suicidal risk

and depressive symptoms or both.
5 Limitation

The relatively small sample size increases the risk of selection

bias and may affect the final result, therefore it may only reflect the

tendencies of some medical students. Moreover, the medical

students in Poland may be in a different mental state condition in

comparison with students from other countries, which may not

reflect the general tendency around the world. The results are also

not reflective at other medical schools, as the study was carried out

only at the Medical University of Łódź. The participants were

students of medical sciences only, so the patterns among students

of other courses remain unknown.

In our study, we used anonymous surveys that participants

completed independently. This means that we did not assess the

mental state of students. Based on the questionnaires we selected,

we cannot make a diagnosis of a specific mental disorder; this

requires a personal examination by a psychiatrist, which went

beyond the objectives of the study.

During the collection of surveys and calculation of their results,

surveys that were not completed in their entirety were not included.

We have implemented such a strategy to limit the number of errors

and obtain the most reliable results.

Assessing personality traits in the context of survey research is

difficult. The results of the research are influenced by the mental

condition of the person completing the survey. The fact that the

patients had depressive symptoms might affect the answer to a

personality long questionnaire. A certain description of personality

traits requires a psychological examination and is not possible in the

conditions of an anonymous survey.

Assessing suicide risk in clinical practice is difficult. Currently,

there is no questionnaire that has been shown to have sensitivity

and specificity based on population-based observational studies. We

do not know what percentage of patients who complete a given

questionnaire actually attempt suicide.

In terms of the sense of meaning in life among students from

groups D, SR and D with SR, based on our study, we are unable to

assess the cause-effect sequence. Determining what is the cause and

what is the effect requires further research.

The study did not include details of the patients’ prior treatment.
6 Conclusion

People with depressive symptoms, suicide risk and both of these

variables simultaneously differed in terms of personality profile and

components influencing the meaning of life. People with depressive

symptoms and suicide risk showed significantly greater differences in

traits such as extroversion, conscientiousness and components
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influencing the sense of meaning in life (such as purpose, coherence,

life control, existential vacuum) compared to the control group. In the

case of participants from groups D and SR, these differences were not

present or were less statistically significant. The fact that there are

differences between people with depressive symptoms, suicide risk and

both of these factors simultaneously may have a significant impact on

diagnosing patients in the future. Studying the structure of personality

in patients may help to estimate the risk of suicide in depressed

patients. This requires further research in a clinical group, after a

thorough assessment of the mental state. Considering also that

personality traits are stable traits, mainly genetically determined, the

occurrence of differences between specific groups may have an impact

on the effectiveness of the applied treatment and further prognosis.

This requires further research.

Reduced values in the components of the sense of meaning in

life scale in students with depressive symptoms, suicidal risk and

both of these conditions at the same time may have additional

clinical implications. Therapeutic interventions based on building a

sense of meaning in life may bring positive results in this group of

people, but this requires further research in a clinical group.
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