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Abstract

Background: Medical students are prone to mental disorders, such as depression and anxiety, and their psychologi-
cal burden is mainly related to their highly demanding studies. Interventions are needed to improve medical students’
mental health literacy (MHL) and wellbeing. This study assessed the digital Transitions, a MHL program for medical
students that covered blended life skills and mindfulness activities.

Methodology: This was a one group, quasi-experimental pretest-posttest study. The study population was 374 first-
year students who started attending the medical faculty at the University of Turku, Finland, in 2018-2019. Transitions
was provided as an elective course and 220 students chose to attend and 182 agreed to participate in our research.
Transitions included two 60-minute lectures, four weeks apart, with online self-learning material in between. The con-
tent focused on life and academic skills, stress management, positive mental health, mental health problems and dis-
orders. It included mindfulness audiotapes. Mental health knowledge, stigma and help-seeking questionnaires were
used to measure MHL. The Perceived Stress Scale and General Health Questionnaire measured the students’stress and
health, respectively. A single group design, with repeated measurements of analysis of variance, was used to analyze
the differences in the mean outcome scores for the 158 students who completed all three stages: the pre-test (before
the first lecture), the post-test (after the second lecture) and the two-month follow-up evaluation.

Results: The students’mean scores for mental health knowledge improved (-1.6,95% Cl-1.9 to -1.3, P<.001) and their
emotional symptoms were alleviated immediately after the program (0.5, 95% Cl 0.0 to 1.1, P=.040). The changes
were maintained at the two-month follow up (-1.7,95% Cl -2.0 to -1.4, P<.001 and 1.0, 95% Cl 0.2 to 1.8, P=.019,
respectively). The students'stress levels reduced (P=.022) and their attitudes towards help-seeking improved after the
program (P<.001), but these changes were not maintained at the two-month follow up. The stigma of mental illness
did not change during the study (P=.13).

Conclusions: The digital Transitions program was easily integrated into the university curriculum and it improved the
students’mental health literacy and wellbeing. The program may respond to the increasing global need for universal
digital services, especially during the lockdowns due to the COVID-19 pandemic.

Trial registration: The trial was registered at the ISRCTN registry (26 May 2021), registration number 10.1186/ISRCT
N10565335).
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Introduction

Medical schools worldwide have raised concerns about
the mental health of their students, as they face burdens
and duties related not only to their demanding curric-
ula and the competitive climate in medical schools and
their future profession [1, 2]. Research has shown that
medical students have a higher incidence of stress and
stress-related mental health problems than the general
student population [3-6]. These include self-reported
depression and anxiety, reduced sleep quality and burn-
out, and even suicidal ideation. Medical students also
face an elevated risk of non-medical use of prescription
medication and illegal drugs, due to the considerable
stress [7, 8].

At the same time, medical students encounter nota-
ble barriers to seeking help, including lack of knowl-
edge and negative attitudes towards mental disorders
and treatment, the fear of being stigmatized and poor
access to appropriate care [9, 10]. They may fear that
disclosing their mental health problems might jeopard-
ize their professional advancement or cost them their
professional rights, and consequently postpone help-
seeking [11]. These barriers make it difficult for clini-
cians to identify problems early enough and provide
appropriate treatment. Therefore, strategies to promote
mental health and wellbeing need to be incorporated
into the medical students’ curricula [12, 13].

Mental health literacy (MHL) is an integral element
of health literacy and it contributes to the public health
strategies to prevent mental illness and promote mental
health [14]. MHL is based on four components: under-
standing how to obtain and maintain good mental
health, understanding mental disorders and their treat-
ment, decreasing stigma and enhancing help-seeking
behavior [15, 16]. MHL increases mental health knowl-
edge and positive attitudes towards the services avail-
able for mental health issues and lowers the threshold
for seeking help and using effective treatment [17]. In
contrast, poor MHL may lead to increased stigma, lack
of awareness of how to identify mental disorders, and
barriers to seeking help, namely confidentiality and
trust in potential source of help. These situations have
been associated with compromised wellbeing, quality
of life and performance [18].

Previous studies have shown that MHL programs
for adolescents in high-school settings can increased
mental health knowledge and skills [19, 20]. But a sys-
tematic review reported that university-based mental

health educational programs did not improve attitudes
towards seeking help or stigma among students study-
ing to be health professionals [21].

From a developmental perspective, moving from the
family environment to independent living is a critical
transition period in a young adults’ life, especially when
this is coupled with the academic pressures of univer-
sity studies. Strategies that are integrated into univer-
sity settings, such as MHL interventions, can increase
mental health awareness and reduce the stigma associ-
ated with mental health problems. This promotes well-
being [13, 22]. In the UK, an evidence-based Mental
Health First Aid e-learning course, which focused on
general awareness of mental health and recognizing
mental health problems and mental disorders, was pro-
vided for medical students. This demonstrated promis-
ing results in terms of improved MHL [23]. The course
also improved the participants’ attitudes to providing
help to those with mental health conditions [21]. The
Canadian Transitions program, which provided the
basis for the Finnish model, combines MHL with com-
prehensive life-skills resource for young people when
they are making the transition to university studies
[24]. In 2021, Wei et al. (2021) compared the findings
of first-year postsecondary students who participated
in the Canadian Transitions intervention and a con-
trol group who did not two months after the program
ended [25]. The students in the intervention group
showed improved mental health knowledge, reduced
stigma, improved positive attitudes towards help-
seeking, increased help-seeking behavior and reduced
stress. Moreover, the participants felt more prepared
for their academic studies after the program [26].

Other approaches have been used for medical stu-
dents in addition to MHL programs. For example,
mindfulness exercises effectively reduced stress, anxi-
ety, depression and mental suffering among medical
students, by increasing awareness, skills, efficiency and
well-being [27].

This study was adapted from the Canadian Transi-
tions initiative and included extra mindfulness exer-
cises for stress management [24, 25]. Our participants
were first-year medical students who had enrolled at
the University of Turku, Finland, at the start of the 2018
and 2019 academic years and the aim was to promote
their well-being. Our hypothesis was that the digital
Transitions program would improve their knowledge
about mental health, decrease the stigma associated
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with mental health problems, improve help-seeking
attitudes and reduce their perceived stress and emo-
tional symptoms.

Methods
Study design and participants
The study was conducted using a one group, quasi-exper-
imental pretest-posttest design. A universal digitalized
Transitions program was integrated into the first-year
studies of the medical faculty at the University of Turku,
South-Western Finland, as an elective course. The study
population comprised 374 general medicine and den-
tistry students who started their studies in the 2018-
2019 academic years. The 220 students who selected the
course registered on the Transitions Internet-based plat-
form. The study sample consisted of the 182 students who
agreed to participate in our study, as shown in the flow
chart (Fig. 1). All the participants received the interven-
tion and there was no control group, because only stu-
dents from one study site were available. Participation in
the study was voluntary and the students could also com-
plete the course without participating in the research.
The inclusion criteria for the participants were that
they were first-year medical or dentistry students at the
University of Turku in the 2018 and 2019 academic years,
that they selected Transitions as an optional course and
self-registered on the program website and they provided
informed consent to participate in the research. The
study was approved by the Ethics Board of human sci-
ences research at the University of Turku, Finland.

Program content
The Canadian Transitions program was originally a
booklet, and it was published online on 21 May 2019 at
https://mentalhealthliteracy.org/product/transitions/.
The program material was translated into Finnish by a
professional translator and culturally adapted and digital-
ized by staft at the Research Center for Child Psychiatry
at the University of Turku, Finland. Multi-professional
experts reviewed the adapted material. These included
adolescent psychiatrists, specialists in sexual diseases,
substance abuse and communication difficulties, a
teacher who specialized for learning strategies and 10
university students. Their feedback was carefully con-
sidered. Cultural adaptation and digitalization shortened
the original material. Some of it was provided as videos,
whereby students and professionals provided tips and
advice for studying. The program also provided links to
further information on specific topics, such as webpages
run by Finnish mental health organizations.

The contents of the digital Transitions material focused
on three themes that addressed life skill resources and
mental health topics (Table 1). Theme one focused on
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Target population
First-year medical students n=374

y

Registered for elective Transitions
course 220/374 (58.8%)

y

Consented to participate in research
182/220 (82.7%)

»| drop-outs 1

A 4

Baseline completed by
181 /220 (83.3%)

Transition program consisting of
two lectures and self-learning digital
material and additional mindfulness

»| drop-outs 2

\ 4

Post-intervention completed by
179/182 (81.4%)

A 4

drop-outs 21

\ 4

Two-month follow-up completed by
158/182 (86.8%)

Fig. 1 Flow chart for the study

important skills for independent living, academic life
strategies and relationships. Theme two provided strate-
gies for how to obtain and maintain sound mental health
and stress management skills. Theme three concentration
on mental disorders, related treatment and help seeking.
The material was presented as educational text and tips,
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Table 1 Contents of the digital transitions program
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The first 60-minute lecture introduced one and two. It encouraged the participant to study the digital material and use the stress management tech-

niques.
Independent learning of the digital Transitions material for 4 weeks
Theme 1

Independent life

My finances

Moving to my own apartment
Living alone or with others?
Family support

Study skills

Optional studies

Theme 2

Mental health is a resource
What is mental health?

Stress

Time management

Preparing for exams
Managing exam stress
Self-esteem affects learning
Learning difficulties

Stress management techniques

Relationships

Loneliness and new relationships
End of dating

Sexuality

Harmful relationships

Bullying and sexual harassment
Sexual violence

Drug-facilitated sexual assault
Anger and violence

Violence in relationship

Intoxicants
Responsible alcohol use

Improve your mental wellbeing Crises Information on drugs
Stop gambling

Theme 3

Mental disorders Help-seeking Treatment

Depression When to seek help? Talking with a professional

Anxiety disorders Where to get help? Medication

Eating disorders Mental health or addiction problems affecting love one  Psychotherapy

Substance abuse disorders
Self-harm

Bipolar disorders
Psychoses

Other treatments
Supporting the loved ones

The second 60-minute lecture introduced Theme three. It aimed to enhance the participant’s self-learning and promote help-seeking behavior.

with videos based on students’ experiences and links to
useful information sources. Multiple choice questions
related to the topics were presented after each theme.
Students needed to answer these questions to move
to the next theme and complete the post-intervention
questionnaires.

The mindfulness component was an additional stress
management resource. It included a series of audio tapes:
10 sessions that lasted from 4-10 minutes covered the
theory of mindfulness and instructions for how to apply
it and 10 sessions that lasted from 5-30 minutes that
focused on exercises. The exercises were based on mind-
fulness-based stress reduction (MBSR) and mindfulness-
based cognitive therapy (MBCT) —programs, but were
specifically modified for this age group by a mindfulness
instructor at the University of Turku.

Program procedure

The courses started approximately after one month of
the first semesters in 2018 and 2019. The students who
selected the course registered on the Transitions pro-
gram website using the link that was emailed to them.
If they wanted to participate in the study, they provided
their informed consent and completed the electronic

baseline questionnaires. The electronic questionnaires at
all stages of the research were filled by the participants.
Two 60-minute face-to-face lectures were delivered
by a mental health professional. The first lecture marked
the beginning of the program, and it focused on strate-
gies for independent living and studying (Table 1). The
students then had approximately four weeks to inde-
pendently learn the material on the digital platform. The
course corresponded to one European Credit Transfer
System credit, which is the equivalent of a student work-
ing 27 hours. The students were required to allocate their
time for the independent learning as part of the program.
The students were also encouraged to practice stress
management skills, including the mindfulness exercises
on the platform, at any time during the course. The sec-
ond lecture was held at the end of the program and was
focused on mental health and stress management, as well
as mental disorders, help-seeking and treatment. The
post-intervention evaluation was conducted immediately
after the second lecture (Table 1). The students received
an automatic e-mail from the platform two months after
the program started to notify them that the follow-up
questionnaires were open. They were contacted by e-mail
and/or telephone to remind about the questionnaires.
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Measurements

Background variables

The students provided their name, e-mail address and
phone number during the registration process. The
baseline evaluation included questions about the fol-
lowing demographic characteristics: Discipline, birth
year, gender, whether and when they had moved from
elsewhere to Turku to pursue their studies, their cur-
rent type of accommodation and whether they had
sought help for mental health problems in the last three
months. They were also asked about which of the pro-
gram topics they needed to know about, such as study
skills, finances, life management, accommodation,
mental health, relationships, mental health problems
and substance abuse.

Outcomes

The outcomes came from six questionnaires, which were
identical in the baseline, post-intervention and follow-up
evaluations. Mental health literacy was measured using
three primary outcomes which addressed three sepa-
rate dimensions: knowledge about mental health, stigma
related to mental health problems and help-seeking atti-
tudes [28]. These questionnaires were modified from
the mental health literacy questionnaires developed
by Kutcher et al. [29-31]. Cultural adaptation and digi-
talization of the original Transitions material meant that
the content of the Finnish program was shorter than the
original Canadian program and the questionnaires were
modified to correspond to the digital contents.

The Mental Health Knowledge questionnaire consisted
of 13 statements that addressed the students’ under-
standing of life skills, mental health, mental health prob-
lems and mental disorders. For example, one statement
said: a small amount of anxiety could help how well a stu-
dent performed at a sporting event or on a test [29]. The
scores were based on a multiple choice response scale:
true, false, don’t know. Each correct response scored one
point and each incorrect or ‘don’t know’ response scored
zero. The total knowledge score ranged from 0-13. The
knowledge questionnaires yielded a Cronbach alpha of
.60 for the pooled student data in 2018 and 2019.

The Stigma questionnaire comprised 12 statements,
which measured the students’ attitudes towards mental
health and mental illness. For example, one statement
said: a person who received mental health treatment was
just as intelligent as an average person [30]. Each state-
ment was scored using 1-5 on a Likert scale. The total
score for each participant ranged from 12-60. Higher
scores indicated more positive attitudes and lower
stigma. The Stigma questionnaire yielded a Cronbach
alpha of .66 for the pooled data.
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The Help-seeking questionnaire comprised five state-
ments that covered attitudes towards help-seeking for
mental health problems. For example, one statement
said: asking for help with a mental health problem or
disorder was generally helpful [31]. Each statement was
assigned a value from 1-5 on a Likert scale [ 24, 26] and
the participants received a total score of 5-25, with higher
scores representing more positive attitudes towards seek-
ing help. The Help-seeking questionnaire yielded a Cron-
bach alpha of .67 for the pooled data.

The General Health Questionnaire was used to meas-
ure health and emotional symptoms, mainly anxiety and
depression [32]. It contained 12 statements and each
response assigned a value between 0-3 on a Likert scale.
Total score ranged from 0-36, with higher scores indicat-
ing more severe health concerns. The questionnaire has
previously been reported to have strong reliability and
validity, with a Cronbach alpha of .88 [25].

The Perceived Stress Scale (PSS) was used to meas-
ure student’s self-reported stress [33]. The instrument
consists of 10 statements and each response scored
a value between 0-4 on a Likert scale. Total scores
ranged between 0 and 40, with higher scores indicating
higher levels of perceived stress. Previous studies have
reported strong reliability and validity for the ques-
tionnaire [34]. Cronbach alpha of .79 was reported in a
recent study [25].

The Client Satisfaction Questionnaire (CSQ-I), an
instrument designed for digital health interventions
[35], was modified and applied in the post-intervention
evaluation. This measured the students’ satisfaction with
the Transitions program. Five questions were adapted
from the CSQ-I and these included whether the stu-
dents found the program useful and whether they would
recommend it to a friend. Each question scored 1-5 on
a Likert scale and this generated a total score of 5-25.
A Cronbach alpha of .88 was calculated for the present
data. All instruments were translated and back-trans-
lated, according to a good scientific practice [36].

Statistics

All 158 students who filled in the pre-test, post-test, and
follow-up questionnaire, were included in the analysis.
The mean scores of the primary and secondary vari-
ables were analyzed according to a single group design
with repeated measurements analysis of variance (RM
ANOVA). Interaction effects with the background and
outcome variables were tested within the repeated meas-
urement ANOVA models. The only interaction effects
that were significant were gender, whether students had
moved from outside the area to attend the course and
the year of the course (2018 or 2019). This meant that
the linear mixed model that analyzed the primary and
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secondary variables included the time, namely baseline,
post-test and follow up, as the within-factor. Meanwhile,
gender, year of the course and whether they had moved
from elsewhere were used as between-factors. We used
an unstructured covariance structure that allowed us to
include estimates of co-variances within subjects as well
as between subjects. The normal assumption of using
the linear mixed modelling approach was checked with
residual plots. As the restricted maximum likelihood esti-
mation method was applied, there was no need for impu-
tation. A two-sided significance level of 0.05 was used
during the statistical testing and 95% confidence intervals
(95% Cl) were calculated for the point estimates. Where
appropriate, the Bonferroni-correction was applied to
counteract the problem of multiple comparisons. The
statistical analyses were carried out with SAS statistical
software (SAS 9.4, SAS Institute, Cary, NC, USA).

Results

More than half of the first-year medical students, 58.8%
(220/374), chose the optional course and registered with
the program, and 82.7% (182/220) of those participated
in the study. The drop-out rate was 13.2% (24/182). The
follow-up questionnaire was filled in by 86.8% (158/182)
of the participants (Fig. 1). Of the 158 participants (74.0%
female), 42.4% (67/158) participated in 2018 and 57.6%
(91/158) in 2019. The majority (82.3%) studied general
medicine, while 17.7% studied dentistry. Most partici-
pants (71.5%) had moved from elsewhere less than a year
ago, and currently lived alone (65.8%) (Table 1). About a
quarter (24.7%) of the participants had already contacted,
or planned to contact, a healthcare professional about
mental health problems (Table 2). There were no differ-
ences in the background characteristics of the students
who completed all evaluations and those who dropped
out before the post-intervention or follow-up evaluations
(Supporting material, Table 1).

The students spent approximately an hour and a half
engaging in the Transitions program with a median of
96.0 minutes and interquartile range (IQR) of 403.0-
193.2 minutes. More time was spent on theme one
(median 52.0 minutes, IQR 8.0-127.0 minutes, missing
observations three) than on theme 2 (median 2.4 min-
utes, IQR 1.4-16.2 minutes, missing observations 16)
and theme three (median 4.4 minutes IQR 1.4—30.8 min-
utes, missing observations 20).

At baseline, most students felt that they needed greater
knowledge to be able to handle their studies and life skills,
their finances, their accommodation and relationships, as
well as mental health and mental health problems. Only
about a third of the students needed information about
substance abuse (Fig. 2).
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Table 2 The baseline background characteristics of the 158
participants who completed all stages of the study

Variable Count (%)
n=158
Year
2018 67 (42.4)
2019 91 (57.6)
Gender
Female 117 (74.0)
Male 41 (26.0)
Age
18-21 years 108 (68.3)
22-26 years 50(31.7)
Discipline
General medicine 130 (82.3)
Dentistry 28 (17.7)
Moved from another municipality
Yes 113(71.5)
No 45 (28.5)
If yes, when?
Within previous year 94/113 (83.2)
More than a year ago 19/113 (16.8)
Type of accommodation
Alone 104 (65.8)
With a roommate 11(7.0)
With a partner 33(20.9)
With parents 10 (6.3)

Help-seeking for mental health problems in previous three months

No problems requiring help 109 (69.0)
Considered or actually sought help 39(24.7)
Would not seek help if had problems 10 (6.33)

Table 3 shows the mean values at baseline, after the
intervention, and at follow up. Table 4 shows the changes
between these time-points, with regards to knowledge,
stigma, attitudes towards help-seeking, perceived stress,
and emotional symptom scores. The students’ knowl-
edge about mental health and their emotional wellbeing,
improved significantly immediately after the program
(P<.001 and P=.04, respectively), and those positive
changes were maintained at the follow-up stage. Fur-
thermore, the students’ attitudes towards help-seeking
improved, and they reported reduced stress levels imme-
diately after the program (P<.001 and P=.022, respec-
tively). However, these changes were not maintained at
follow up. There were no changes in stigma.

Out of the 158 participants, 91.8% were satisfied with
the digital Transitions program and the vast majority
found the program useful and helpful for them. They
were also willing to attend it again and would recom-
mend it to a friend (Fig. 3).
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Fig. 2 The self-reported baseline needs of 158 first-year medical student in relation to the knowledge they wanted on the different topics covered
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Table 3 Averages scores of the 158 participants with regard
to mental health knowledge, stigma, help-seeking attitudes,
perceived stress and emotional symptoms at baseline, post-test

and follow up

Variable Baseline Post-test Follow-up
Mean? (SE) Mean? (SE) Mean? (SE)
Knowledge 7.5(0.2) 9.1(0.2) 92(0.2)
Stigma 54.2(0.3) 54.1(0.5) 53.6(0.5)
Help-seeking attitudes 216(0.2) 22.1(0.2) 21.9(0.3)
Perceived stress 10.6 (0.6) 9.8 (0.6) 9.9 (0.6)
Emotional symptoms 11.1 (0.6) 10.5 (0.5) 10.1 (0.5)

2 Model based least squares means. Adjusted for year, gender, moved from
elsewhere, and year when they started their studies and help-seeking. SE

standard error

Discussion

To our knowledge, this was the first study to combine a
digitally delivered MHL program with a mindfulness
component for medical students. We found that after
they had participated in the digital Transitions program,
the students’ knowledge about mental health increased,
their and emotional symptoms were alleviated, and these
improvements were maintained for two months. Further-
more, their help-seeking attitudes improved, but only in a
short-term, as the increase from baseline to the follow up
stage was only close to statistically significant. The stu-
dents also reported less stress immediately after the pro-
gram. No changes in stigma were found. Students were
very satisfied with the Transitions program.

Our finding that the MHL of the medical students
improved after the Transitions program agreed with
previous studies, which suggested that mental health
knowledge can be improved by delivering MHL or

Table 4 Average changes reported by the 158 participants, from baseline to post-test and follow up, with regard to scores on
knowledge, stigma, help-seeking attitudes, perceived stress and emotional symptoms

Variable Baseline to post-test Post-test to follow up Baseline to Follow up

Mean' (95% CI) P value? Mean' (95% CI) P value? Mean' (95% CI) P value?
Knowledge -16(-1.9t0-1.3) <.001 -0.1(-03t00.2) 65 -1.7(-20t0-14) <.001
Stigma 0.1(-0.7t0 0.8) >.90 0.5(-04t01.5) 28 06(-02t0 1.3) 13
Help-seeking attitudes -0.5(-0.8t0-0.2) <.001 0.2 (-0.2t00.5) 39 -0.3 (-0.7 t0 0.0) 07
Perceived stress 08(0.1t014) 022 -0.1 (-09t0 0.6) 77 0.7(-0.1t014) 09
Emotional symptoms 0500t 1.1) 040 0.5(-03t0 1.3) 26 1.0(0.2t0 1.8) 019

" Model based least squares means. Adjusted for year, gender, moved from elsewhere and seeking help

2 Bonferroni-adjusted P values
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Fig. 3 Satisfaction in the various aspects of the digital Transitions program reported by the 158 participants

mental health first aid programs in school and univer-
sity settings [19-21, 37, 38]. Evidence from controlled
trials also shows that MHL courses decreased stigma
and improved attitudes towards help-seeking in a vari-
ous settings, including medical schools [19-21]. The
effect could be sustained for up to six months according
to a systematic review [38]. However, the results about
decreased stigma and improved attitudes to help-seek-
ing are controversial. For instance, Wei et al. showed
that, in addition to improved mental health knowledge,
stigma was reduced and the help-seeking attitudes and
behavior of post-graduate students improved [25]. Small
reductions in stigma were also observed in a systematic
review and meta-analysis of MHFA studies. In addi-
tion, participants who attended MHFA courses reported
it increased their confidence in helping people with
mental health problems and providing mental health
first aid. However, a systematic review of studies that
focused on mental health educational programs found
no significant improvements in help-seeking attitudes
or stigma among healthcare students [21]. The original
Canadian Transitions program, which was provided as a
printed and online booklet, yielded similar positive out-
comes to our current study [24, 25]. However, it found
that stigma was reduced by the program, and we did
not observe any change in this factor. This could be due
to a ceiling effect, which refers to a situation where the
study subjects score close to the maximum score at base-
line, which means there is little room for improvement.
That was the case in the present study, which focused
on an optional course. We believe that our Transitions

program was probably was chosen by students with high
mental health awareness to begin with. In general, the
stigma surrounding mental health problems and atti-
tudes towards help-seeking vary a lot among countries.
Some studies have indicated that, although the stigma
related to mental disorders still remains in Finland, its
citizens may hold more positive attitudes than those liv-
ing in other European countries [39].

The students reported significantly lower stress levels
and decreased emotional symptoms immediately after
the program than before it. Stress is known to adversely
affect the medical students worldwide throughout
their studies. Levels have been reported to remain
moderately high throughout the first three years, with
simultaneously worsening of physical, emotional and
overall health during the first year [40, 41]. Studies have
reported that the prevalence of stress among medi-
cal students has ranged between 21 and 90% and that
this was often associated with the competitive atmos-
phere in medical schools [42, 43]. It is important to
note that our study found that the students’ stress lev-
els and emotional symptoms improved after the digital
Transitions program. Stress management skills are very
important for medical professionals, not just during
education, but in an individual’s working life, as they
can face of major importance not only during the stud-
ies but also later in the working life, as they can face
daily situation that provoke stressful and emotional
responses. Improved stress management skills can
lead to better working performance and satisfaction
as a medical doctor after medical school [2, 42]. Our
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findings are an effective response to the international
call for evidence-based interventions to improve the
mental health of vulnerable groups, such as children
and young people, including students [44].

One of the encouraging findings of this study was
that the students reported improved emotional wellbe-
ing after the program and this change was also seen two
months after the program ended. It is notable that the
Canadian study included university students from vari-
ous faculties and no changes in emotional symptoms after
the program were observed [25]. In the present study, the
lectures emphasized the importance of empowering the
students. They were strongly encouraged, and motivated,
to exercise stress management skills. We also encouraged
them to identify and reflect on factors that affected their
personal wellbeing and what they could do to improve
it. The resources that were added to the digital platform
may have provided extra help on how to cultivate per-
sonal wellbeing.

The original Canadian Transitions program, and our
digitalized version of the Finnish Transitions program,
were aimed at the first-year university students who
were making the transition to independence. This target
audience differed from other MHL programs. Both the
original Canadian program, and the digitalized Finnish
Transitions program, covered a wider rage of more gen-
eral topics than other studies. These included positive
and harmful relationships, loneliness, financial concerns,
academic work loads, time management and pressure
to perform. All of these have been identified as primary
stressors among medical students in qualitative and
quantitative assessments [40]. As shown in Fig. 2, the
medical students in our study reported that they primar-
ily needed knowledge on study skills, finances, life skills
and accommodation, but they also needed information
on mental health topics.

Our findings suggest that the digital Transitions
program was a feasible method of providing medical
students with blended life skill and MHL and the par-
ticipants were very satisfied with the program. Digital
delivery enabled us to provide embedded features, such
as links to appropriate further reading, mindfulness
audio tapes and videos. The program was easily adopted
by the students, due to its clear structure, recurring top-
ics and pragmatic tips, and this advice was easily applied
in their daily lives. The key contents and skills, such as
the nature of stress and how to manage it, were empha-
sized were emphasized during the two face-to-face
lectures that accompanied the digital program. The rela-
tively short visits to the website did not reflect the entire
time invested by the students into learning about men-
tal health. It is likely that the mindfulness exercises, and
the other exercises provided by the program, help them
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to manage their stress and that these contributed to the
other positive impacts of the program.

Strengths and limitations

The main strength of the study was the digital delivery,
which enabled us to provide videos and links to enhance
learning. Moreover, the Transitions program contained
learning material that ranged from general life skills to
specific information about mental health. The survey
carried out at the start of the program indicated that
although the students needed more information about
mental health and the problems it could cause. However,
they also wanted to know about more general topics,
including academic and life skills was highlighted. The
holistic design of the program may partly be reflected in
the improvements observed in the main outcomes.

The main limitation of the study was that it did not
include a control group and this means that we can-
not draw solid conclusions about the effectiveness
of the intervention. One group pretest and posttest
designs have been criticized because they are not suit-
able for determining causality. Problems have also been
reported about internal consistency. However, the study
design continues to be applied in various contexts that
study the implementation of behavioral interventions,
for example in social sciences [45]. The approach in this
study was applied because only one group was available.
Clustered randomization would have been required to
reliably divide the students into treatment and control
groups, which was not feasible. We observed a significant
change in four outcomes after the program was imple-
mented, and the students’ feedback on the program was
very good. The students spent relatively short time on the
Transitions program website. This raises questions about
whether the significant positive changes in the main
outcomes were related to self-learning of the program
contents or whether the improvements could reflect the
situation that the students had acclimatized to their new
life situation as students. Although the main educational
method used by the program was self-learning, the key
contents of the Transitions program were delivered to the
students in two lectures, and these were compulsory for
those who opted to take part in the program. This pro-
vided the essential knowledge they needed on the topics
covered by the program. It was not possible to carry out
separate analyses of the impacts of the two compulsory
lectures and self-learning on the main outcomes, espe-
cially with regards to knowledge about mental health.
However, it is likely that some of the knowledge was
gained during the lectures and this validates the findings
to some degree.

Integrating MHL courses into curricula may be one
approach to promoting the wellbeing and mental health
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of medical students. In this study, the medical students,
who selected the digital Transitions as an optional
course, were very satisfied with it. Their MHL and emo-
tional wellbeing improved and their stress reduced after
the program. We recommend that the digital Transitions
program should be provided as a mandatory part of cur-
ricula when Finnish medical students start their studies.
Transitions program is a universal MHL program and
it could be easily adapted to students in other contexts.
Future studies should focus on implementing the pro-
gram outside medical schools, in other faculties and in
an internationally. Such studies are particularly topical at
the moment, as the need for preventive interventions has
increased globally due to the COVID-19 pandemic.

Conclusion

Digital Transitions was a feasible program for increasing
the MHL of first-year medical students in Finland and
satisfaction with the intervention was high. We suggest
that the program may form a mandatory part of the cur-
ricula for medical students and it could be expanded to
students in other contexts and countries.
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