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A b s t r a c t

Introduction: Depression may affect up to 9.8% of adolescents and young adults
and is associated with significant life-long consequences. The aim of our study
was to assess the association between symptoms of depression and demo-
graphic factors such as gender, having brothers or sisters, background (rur-
al/small town or urban permanent place of residence), perceived financial sta-
tus, current living arrangements, year and major area of study. 
Material and methods: One thousand one hundred eighty-three students of
medical or similar faculties, 71% of whom were females, anonymously answered
the Kutcher Adolescent Depression Scale (KADS) and completed a demograph-
ic questionnaire. 
Results: We found that 6.5% of all participants (n = 77) had depression according
to Kutcher’s criteria whereas 1.5% of them (n = 18) reported suicidal thoughts. We
also observed the influence of such factors as gender (p < 0.009), year (p < 0.001),
major area of study (p < 0.034), and financial status (p < 0.000–0.003), on depres-
sion scores. Moreover, depressive symptomatology was most frequent in sub-
jects who were only children, in freshmen and in students of psychology (11.5%,
13.2% and 16.7% respectively). However, we did not observe an impact of such
agents as students’ permanent place of residence (p = 0.929) or current living
arrangements on depressive symptoms (p = 0.940). 
Conclusions: Susceptibility to depression fluctuates throughout the course of
study and depends on factors associated with the study itself such as the stu-
dent’s major or year of study and other socio-demographic agents, i.e. gender
or self-reported financial status. 
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Introduction 

Depression, which is a very common mental disorder and a global pub-
lic health concern, often starts at an early age. Currently it is estimated
that it may affect up to 9.8% of adolescents and young adults [1–3]. This
condition is associated with significant consequences such as chronicity
and suicide. A link between depression, suicidal thinking and suicidal
behavior has often been implicated. In fact, studies have documented that
the majority of young suicide victims had depression at the time of death
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[2, 4–7]. Also, most adolescent suicide attempt sur-
vivors were diagnosed with symptoms of clinical
depression at the time of their attempt. Addition-
ally, data in the literature have shown that high
prevalence of depressive symptoms in youth was
associated with an increased risk of chronic or
recurrent depression in adult life [2, 3, 8–10]. Final-
ly, depressive symptoms such as poor motivation,
concentration problems, exhaustion or aversion to
activity were often connected with poorer social
and occupational functioning, i.e. could cause dis-
ability. Because of the importance of depression,
several investigations have been devoted to the
examination of its risk factors. So far a number of
correlates of early depression such as gender, socio-
economic status and subject’s family characteris-
tics have been analyzed [11–18]. Some papers sug-
gested that youth depression could be triggered by
negative or stressful life events such as starting
university study [19–22]. Here, attention was paid to
the relatively high prevalence of depressive symp-
toms in the population of university students. Some
authors have asserted that student depression
should be analyzed separately because the period
of time spent at a university is a time of transition
when an adolescent has to go through many phys-
ical and mental changes before he becomes an
adult. They also noted such phenomena as high
susceptibility to depression in medical students or
indicated the role of economic problems or diffi-
culties with cultural, environmental or academic
adjustment [21, 23–25]. Yet the results of research
sometimes remain arguable, so a deeper insight
into the phenomenon of student depression and
its determinants may facilitate a better under-
standing of the problem [15]. We used Kutcher’s
KADS to evaluate depressive symptoms in students
living in Poznan, Poland. 

We also assessed the association between
depression and subject’s major, the role of report-
ed socio-economic status within one faculty of
study, and the association between susceptibility
to depression and subject’s year of study. 

Material and methods

A total of 1183 participants of the study who
were 18-24 years old (mean age = 21.0; min = 18;
max = 24; SD = 1.98) and mostly females (71%),
were recruited among students enrolled at Poznan
University of Medical Sciences or Adam Mickiewicz
University in Poznan. They anonymously and vol-
untarily answered a questionnaire on symptoms of
depression (KADS – the Kutcher Adolescent Depres-
sion Scale) and followed instructions to select the
best answer on the 0-3 scale (0 – hardly ever, 1 –
much of the time, 2 – most of the time, 3 – all of
the time). KADS, which is a self-report scale and
a screening tool designed to evaluate severity of

depression in young people, consists of six state-
ments on sadness, hopelessness, tiredness, diffi-
culties of life, worry and suicidal thoughts. This test
assumes that anyone who scores six points or
above may have or is at risk of depression [26]. The
internal consistency of KADS as measured by Cron-
bach’s α reached 0.84. Correlations between test
items as measured by Pearson r ranged from 0.35
to 0.66 [25]. Additionally, all subjects completed
a demographic questionnaire which comprised
questions on their age, gender, having brothers or
sisters, background (rural/small town or urban per-
manent place of residence), perceived financial sta-
tus, current living arrangements, their year and
major area of study. They were examined individu-
ally in conditions ensuring that their privacy and
confidentiality were duly protected. The participants
were informed about the purpose and importance
of the study and the investigator made sure sub-
jects knew they could stop the interview at any
moment. The design and methods used in the
study were approved by the Bioethical Commission
of Poznan University of Medical Sciences (Decision
No. 19/08). 

Statistical analysis 

The results were collected using Excel spread-
sheets so that evaluations of distributions of
assessed variables and analyses of their parame-
ters could be conducted and respondents could be
grouped with respect to analyzed characteristics.
Subsequently, statistical differences between these
groups were assessed using χ2. Statistical analysis
was carried out using PASW Statistics 18.0. 

Results

The analysis showed that 6.5% of all participants
(n = 77; 7.7% of females and 3.5% of males) could
have depression according to Kutcher’s criteria,
whereas 1.5% of them (n = 18) reported suicidal
thoughts. Additionally, we observed significant dif-
ferences in prevalence of depressive symptoms
between male and female participants of our study
(χ2 = 6.880 at p < 0.009). Then, we estimated the
effect of having siblings. Here we found that 14%
of respondents were singletons, 54% of them had
either one sister or one brother, 26% of them had
two siblings, while 6% had three or more siblings.
Here the prevalence of depressive symptoms was
as follows: 11.5% for singletons; 5.5% for subjects
with one sister/brother; 6.2% for students who had
two siblings; and 5.4% for respondents with three
or more siblings. Although we did not observe an
influence of having brothers or sisters on severity
of depressive symptoms (χ2 = 7.933 at p = 0.339),
we could show statistical differences in severity of
symptoms between participants who were single-
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tons and subjects who had one (χ2 = 7.470 at 
p < 0.006) or two siblings (χ2 = 3.940 at p < 0.048).
Next, we investigated the role of subjects’ perma-
nent place of residence on their depression, yet we
could not observe it in our sample (χ2 = 1.359 
at p = 0.929) (see Table I for details). Then we 
analyzed, and confirmed, the influence of partici-
pants’ major on their symptoms of depression 
(χ2 = 23.71792 at p < 0.034). Additionally, we found
significant differences between students of psy-
chology and other subgroups such as students of
physiotherapy (χ2 = 7.390 at p < 0.0066) or phar-
macy (χ2 = 12.74 at p < 0.0004); medical (χ2 = 8.920
at p < 0.003) or dental students (χ2 = 10.460 at 
p < 0.001); and participants of the M.D. Program in
English (χ2 = 8.290 at p < 0.003). However, other
subgroups of students did not differ significantly 
(p > 0.05) (details on participants’ major are shown
in Table II).

Then, we analyzed the effect of participants’ year
of study on their depressive symptoms. We found
that 34% of participants were freshmen students,
37% of them were second year students (sopho-
mores), while the remainder were in their last years
of study. There were as many as 13.2% of freshmen
students and 2.7–3.5% of students in their last

years of study whose KADS results indicated
depression. Here, we observed the influence of par-
ticipants’ year of study on their depressive symp-
toms (χ2 = 41.87279 at p < 0.000) and found signif-
icant differences between freshmen students and
sophomores (χ2 = 23.720 at p < 0.001) and students
in their last years of study (p < 0.000–0.0006).

Subsequently we evaluated the role of current
living arrangements in subjects’ susceptibility to
depression but could not confirm it in the exam-
ined sample (χ2 = 7.543707 at p = 0.940) (the data
on respondents’ current living arrangements can
be found in Table III). 

Finally, we assessed the impact of participants’
perceived financial status on their symptoms (see
Table IV for details). Here we found significant dif-
ferences between the subgroup of participants who
believed their status was poor and those who
thought it was average (χ2 = 7.670 at p = 0.006),
good (χ2 = 17.940 at p < 0.001) and very good 
(χ2 = 22.500 at p < 0.001). Furthermore, we found
statistically significant differences between respon-
dents with average and good or very good financial
status (χ2 = 4.970 at p = 0.026 and χ2 = 4.380 at 
p = 0.036 respectively). In contrast, we did not find
significant statistical differences between subjects

Permanent place of residence No. Percentage No. of participants Percentage of participants 
of participants who met who met

Kutcher’s criteria Kutcher’s criteria
for depression for depression
(test score ≥ 6) (test score ≥ 6)

Rural area 261 22 18 6.9

A town (population of < 30,000) 296 25 15 5.0

A city (population of 30,000–300,000) 626 53 44 7.0

Total 1183 100 77

Table I. Participants’ permanent place of residence

Respondent’s major No. Percentage No. of participants Percentage of participants 
of participants who met who met

Kutcher’s criteria Kutcher’s criteria
for depression for depression
(test score ≥ 6) (test score ≥ 6)

Psychology 95 8.0 16 16.8

Physiotherapy 100 8.5 4 4

Midwifery 112 9.5 9 8.0

Nursing 60 5.1 4 6.6

Pharmacy 229 19.4 11 4.8

Medicine 383 32.3 27 7.0

Dentistry 110 9.3 3 2.7

Medicine (M.D. Program in English) 94 7.9 3 3.1

Total 1183 100.0 77

Table II. Data on respondents’ major area of study 
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[2, 4–7]. Also, most adolescent suicide attempt sur-
vivors were diagnosed with symptoms of clinical
depression at the time of their attempt. Addition-
ally, data in the literature have shown that high
prevalence of depressive symptoms in youth was
associated with an increased risk of chronic or
recurrent depression in adult life [2, 3, 8–10]. Final-
ly, depressive symptoms such as poor motivation,
concentration problems, exhaustion or aversion to
activity were often connected with poorer social
and occupational functioning, i.e. could cause dis-
ability. Because of the importance of depression,
several investigations have been devoted to the
examination of its risk factors. So far a number of
correlates of early depression such as gender, socio-
economic status and subject’s family characteris-
tics have been analyzed [11–18]. Some papers sug-
gested that youth depression could be triggered by
negative or stressful life events such as starting
university study [19–22]. Here, attention was paid to
the relatively high prevalence of depressive symp-
toms in the population of university students. Some
authors have asserted that student depression
should be analyzed separately because the period
of time spent at a university is a time of transition
when an adolescent has to go through many phys-
ical and mental changes before he becomes an
adult. They also noted such phenomena as high
susceptibility to depression in medical students or
indicated the role of economic problems or diffi-
culties with cultural, environmental or academic
adjustment [21, 23–25]. Yet the results of research
sometimes remain arguable, so a deeper insight
into the phenomenon of student depression and
its determinants may facilitate a better under-
standing of the problem [15]. We used Kutcher’s
KADS to evaluate depressive symptoms in students
living in Poznan, Poland. 

We also assessed the association between
depression and subject’s major, the role of report-
ed socio-economic status within one faculty of
study, and the association between susceptibility
to depression and subject’s year of study. 

Material and methods

A total of 1183 participants of the study who
were 18-24 years old (mean age = 21.0; min = 18;
max = 24; SD = 1.98) and mostly females (71%),
were recruited among students enrolled at Poznan
University of Medical Sciences or Adam Mickiewicz
University in Poznan. They anonymously and vol-
untarily answered a questionnaire on symptoms of
depression (KADS – the Kutcher Adolescent Depres-
sion Scale) and followed instructions to select the
best answer on the 0-3 scale (0 – hardly ever, 1 –
much of the time, 2 – most of the time, 3 – all of
the time). KADS, which is a self-report scale and
a screening tool designed to evaluate severity of

depression in young people, consists of six state-
ments on sadness, hopelessness, tiredness, diffi-
culties of life, worry and suicidal thoughts. This test
assumes that anyone who scores six points or
above may have or is at risk of depression [26]. The
internal consistency of KADS as measured by Cron-
bach’s α reached 0.84. Correlations between test
items as measured by Pearson r ranged from 0.35
to 0.66 [25]. Additionally, all subjects completed
a demographic questionnaire which comprised
questions on their age, gender, having brothers or
sisters, background (rural/small town or urban per-
manent place of residence), perceived financial sta-
tus, current living arrangements, their year and
major area of study. They were examined individu-
ally in conditions ensuring that their privacy and
confidentiality were duly protected. The participants
were informed about the purpose and importance
of the study and the investigator made sure sub-
jects knew they could stop the interview at any
moment. The design and methods used in the
study were approved by the Bioethical Commission
of Poznan University of Medical Sciences (Decision
No. 19/08). 

Statistical analysis 

The results were collected using Excel spread-
sheets so that evaluations of distributions of
assessed variables and analyses of their parame-
ters could be conducted and respondents could be
grouped with respect to analyzed characteristics.
Subsequently, statistical differences between these
groups were assessed using χ2. Statistical analysis
was carried out using PASW Statistics 18.0. 

Results

The analysis showed that 6.5% of all participants
(n = 77; 7.7% of females and 3.5% of males) could
have depression according to Kutcher’s criteria,
whereas 1.5% of them (n = 18) reported suicidal
thoughts. Additionally, we observed significant dif-
ferences in prevalence of depressive symptoms
between male and female participants of our study
(χ2 = 6.880 at p < 0.009). Then, we estimated the
effect of having siblings. Here we found that 14%
of respondents were singletons, 54% of them had
either one sister or one brother, 26% of them had
two siblings, while 6% had three or more siblings.
Here the prevalence of depressive symptoms was
as follows: 11.5% for singletons; 5.5% for subjects
with one sister/brother; 6.2% for students who had
two siblings; and 5.4% for respondents with three
or more siblings. Although we did not observe an
influence of having brothers or sisters on severity
of depressive symptoms (χ2 = 7.933 at p = 0.339),
we could show statistical differences in severity of
symptoms between participants who were single-
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with good and very good financial status (χ2 = at 
p = 0.612).

Discussion

Depression has often been reported as one of the
most important mental health problems in the stu-
dent population [19–21]. Yet, it often remains unde-
tected or undertreated, partly because investigators
and clinicians lacked time-efficient sensitive and
valid self-report tools to evaluate its symptoms [22].
Instead, respondents were often administered scales
and inventories which were designed for other age
groups. Effective diagnosis of depressive symptoms
in the student youth became possible after KADS
had been developed [26]. KADS, which was an
extensively used scale to monitor symptoms of
depression before it became severe, had originally
been validated on a group of 12–19 year olds but
could be used in the 12–22 age group [26]. We val-
idated the test for the population of youth aged 12–
25 with very good psychometric properties. Fur-
thermore, we found that validation parameters of
the Polish version corresponded to those obtained
during validation of the original version [27]. There

were other scales available such as the Mont-
gomery-Asberg Depression Rating Scale (MADRS)
or Hamilton Rating Scale for Depression (HAM-D),
which could be applied but they were time-con-
suming and could be administered only by trained
and experienced clinicians [28, 29]. Kutcher’s KADS,
however, was short, based on self-report and char-
acterized by clear assessment criteria. Consequently,
application of the KADS allowed for time- and cost-
effective screening of depressive symptoms in large
numbers of subjects. In the present study we used
the KADS to assess the prevalence of depression
and suicidal thoughts in students of medicine or
similar faculties such as dentistry, midwifery and
nursing, physiotherapy, pharmacy or psychology.
We also examined the association between symp-
toms of depression and demographic agents such
as participants’ gender, having brothers or sisters,
background (rural/small town or urban permanent
place of residence), perceived financial status, cur-
rent living arrangements or year and major area of
study. Our results showed that females had a much
higher risk of depression than males (7.7% of
females vs. 3.5% of males). Furthermore, we found
statistical differences in prevalence of depressive

Current living arrangements No. Percentage No. of participants Percentage of participants 
of participants who met who met

Kutcher’s criteria Kutcher’s criteria
for depression for depression
(test score ≥ 6) (test score ≥ 6)

At parents’ home 243 20.5 17 7

With sister/brother 41 3.5 0 0

At a dormitory 210 17.8 14 6.7

Share a flat with a roommate 547 46.2 36 6.6

Independent rent 63 5.3 5 7.9

With family (husband or wife) 30 2.5 0 0

Own flat 49 4.1 5 10.2

Total 1183 99.9

Table III. Participants’ current living arrangements 

Descriptor used to describe No. Percentage No. of participants Percentage of participants 
one’s own financial status of participants who met who met

Kutcher’s criteria Kutcher’s criteria
for depression for depression
(test score ≥ 6) (test score ≥ 6)

Very poor 3 0.3 0 0

Poor 14 1.2 5 35.7

Average 300 25.4 28 9.3

Good 636 53.7 34 5.3

Very good 230 19.4 10 4.3

Total 100 77

Table IV. Data on respondents’ perceived financial status
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symptoms between male and female respondents.
This observation is in line with other studies which
documented that, starting from early adolescence,
females were nearly twice as likely to suffer from
depression as males. This well-known inequality
has been attributed to biological, psychological or
social factors (e.g. hormonal action, low self-esteem,
maladaptive coping styles, lower social status, or
sense of mastery and personal power) [30, 31].

Next, we evaluated the effect of having siblings
and found that depressive symptoms were much
more prevalent in singletons than in subjects who
had brothers or sisters. Our results cannot be relat-
ed to results presented in other articles because
the problem has not been analyzed yet. However,
one may hypothesize here that communication with
brothers or sisters may have a buffering effect
against depressive symptoms because of support,
consolation and, perhaps, a sense of belonging they
provide, even if they live far away [32].

In the present study we found that participants’
self-reported financial status influenced symptoms
of depression in the analyzed sample, i.e. subjects
with lower economic status had significantly high-
er depression scores than the respondents who
considered themselves wealthier. This finding is
consistent with the results of other research stud-
ies showing that low socioeconomic status is asso-
ciated with higher incidence of mental health prob-
lems [15, 21, 25]. Nonetheless, our results contradict
the data presented by Yeong et al., who analyzed
the association between socioeconomic status and
depression in medical students living in Korea.
Yeong’s team found that medical students with
a mid-range household income had a significantly
lower risk of depression compared to those with
higher household incomes [24]. Still, one may note
here that Korean students may apply for scholar-
ships or loans so they do not have to depend on
financial help from their parents. Our analysis also
showed that the participants who were freshmen
students had dramatically higher depression scores
than more advanced students. In fact, the first year
at college has been identified as a critical period
when students experience high levels of stress
which may, in turn, lead to depressive episodes.
According to some authors, excessive stress in
freshman students may also be manifested by
increases in overweight status due to overeating,
higher risk for injury, or frequent drinking [33–37].
Indeed, the transition to college is believed to be
a critical stage of life when an adolescent not only
has to adjust to new methods of learning and grad-
ing but also to adapt to university lifestyle. Fur-
thermore, newcomer college students may find it
difficult to accomplish developmental tasks con-
nected with functioning in a peer group and suc-
cessful academic performance because these tasks

may often interfere with each other. Mikolajczyk 
et al. also tried to explain this phenomenon and
suggested that depressive symptoms could be trig-
gered by physical separation from one’s parents
[21]. In line with this hypothesis, Small et al. demon-
strated that increased communication between
first-year college students and their parents posi-
tively influenced negative health behaviors among
the former [38]. Our study also analyzed the rela-
tionship between participants’ major area of study
and their depression levels. We found that psy-
chology students were significantly more depres-
sive than other subjects. This phenomenon was
also analyzed by Peluso et al., who reported that
33% of Canadian graduate students of psychology
had symptoms of clinical depression which could
not be explained by workload or difficulty of the
curriculum [39]. Indeed, students of psychology
have significantly more depressive symptoms than
medical students, although their study is undoubt-
edly very demanding (many more exams, tests and
hours of study). In fact, depression in medical stu-
dents in our study was less frequent (3.1%) com-
pared to results presented by other authors [40, 41].
One may add here that our finding confirms
a stereotypical belief, according to which students
of psychology choose this area of study to find help
for their personal problems. To find an explanation
one may also try to analyze how the system of uni-
versity level teaching or patterns of communication
between lecturers and students influence students’
mental health. Perhaps the system of teaching 
psychology which involves self-analysis and self-
reflection attracts students with a tendency to rumi-
nation and negative thinking. Perhaps some char-
acteristics of the system of teaching medicine,
teacher–student relationships or the atmosphere
during classes positively affect medical students’
wellbeing and, at the same time, alleviate the neg-
ative effect of workload, stress and high academic
pressure. Future investigations are necessary to find
the answers to these questions. 

This study has its limitations. First, only one
method, i.e. the KADS, was used to observe factors
associated with depression. We selected this test
because the KADS was designed to screen the risk
for depression so it was appropriate for population
studies. However, in order to assess intensity of
symptoms of depression, other clinician-adminis-
tered diagnostic methods should be applied. Sec-
ond, differences could be indicated in the mean age
between participants of the original normalization
group for the KADS and the respondents of our
study. One can observe that the test was original-
ly normalized and validated in a group of adoles-
cent high-school children while we administered it
in a group of young adults (students). However, we
validated the test for university-age youth and

608 Arch Med Sci

Ewa H. Mojs, Katarzyna Warchoł-Biedermann, Maria D. Głowacka, Wojciech Strzelecki, Beata Ziemska, Włodzimierz Samborski

with good and very good financial status (χ2 = at 
p = 0.612).

Discussion

Depression has often been reported as one of the
most important mental health problems in the stu-
dent population [19–21]. Yet, it often remains unde-
tected or undertreated, partly because investigators
and clinicians lacked time-efficient sensitive and
valid self-report tools to evaluate its symptoms [22].
Instead, respondents were often administered scales
and inventories which were designed for other age
groups. Effective diagnosis of depressive symptoms
in the student youth became possible after KADS
had been developed [26]. KADS, which was an
extensively used scale to monitor symptoms of
depression before it became severe, had originally
been validated on a group of 12–19 year olds but
could be used in the 12–22 age group [26]. We val-
idated the test for the population of youth aged 12–
25 with very good psychometric properties. Fur-
thermore, we found that validation parameters of
the Polish version corresponded to those obtained
during validation of the original version [27]. There

were other scales available such as the Mont-
gomery-Asberg Depression Rating Scale (MADRS)
or Hamilton Rating Scale for Depression (HAM-D),
which could be applied but they were time-con-
suming and could be administered only by trained
and experienced clinicians [28, 29]. Kutcher’s KADS,
however, was short, based on self-report and char-
acterized by clear assessment criteria. Consequently,
application of the KADS allowed for time- and cost-
effective screening of depressive symptoms in large
numbers of subjects. In the present study we used
the KADS to assess the prevalence of depression
and suicidal thoughts in students of medicine or
similar faculties such as dentistry, midwifery and
nursing, physiotherapy, pharmacy or psychology.
We also examined the association between symp-
toms of depression and demographic agents such
as participants’ gender, having brothers or sisters,
background (rural/small town or urban permanent
place of residence), perceived financial status, cur-
rent living arrangements or year and major area of
study. Our results showed that females had a much
higher risk of depression than males (7.7% of
females vs. 3.5% of males). Furthermore, we found
statistical differences in prevalence of depressive

Current living arrangements No. Percentage No. of participants Percentage of participants 
of participants who met who met

Kutcher’s criteria Kutcher’s criteria
for depression for depression
(test score ≥ 6) (test score ≥ 6)

At parents’ home 243 20.5 17 7

With sister/brother 41 3.5 0 0

At a dormitory 210 17.8 14 6.7

Share a flat with a roommate 547 46.2 36 6.6

Independent rent 63 5.3 5 7.9

With family (husband or wife) 30 2.5 0 0

Own flat 49 4.1 5 10.2

Total 1183 99.9

Table III. Participants’ current living arrangements 

Descriptor used to describe No. Percentage No. of participants Percentage of participants 
one’s own financial status of participants who met who met

Kutcher’s criteria Kutcher’s criteria
for depression for depression
(test score ≥ 6) (test score ≥ 6)

Very poor 3 0.3 0 0

Poor 14 1.2 5 35.7

Average 300 25.4 28 9.3

Good 636 53.7 34 5.3

Very good 230 19.4 10 4.3

Total 100 77

Table IV. Data on respondents’ perceived financial status
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found that the KADS could also be utilized in young
adults. 

In conclusion, susceptibility to depression fluc-
tuates throughout the course of study and depends
on the student’s major. Risk factors for student
depression also include gender and financial sta-
tus. 
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