
Kuitunen et al. 
Child and Adolescent Psychiatry and Mental Health           (2023) 17:35  
https://doi.org/10.1186/s13034-023-00584-0

RESEARCH

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

Child and Adolescent Psychiatry
and Mental Health

Primary care visits due to mental health 
problems and use of psychotropic medication 
during the COVID‑19 pandemic in Finnish 
adolescents and young adults
Ilari Kuitunen1,2*, Mikko M. Uimonen3, Ville T. Ponkilainen3 and Ville M. Mattila4,5 

Abstract 

Background  Social restrictions due to COVID-19 have impacted the everyday life of adolescents and young adults, 
with increased levels of stress and anxiety being reported. Therefore, we report primary care visits due to mental 
health problems and the use of psychotropic medication in Finland.

Methods  We conducted a nationwide register-based study and included primary care visits with mental health 
problems (F*-class ICD-10 diagnosis) for patients aged 15–24 years. We calculated incidence for visits and used 
incidence rate ratios (IRR) for comparisons. Psychotropic medication purchases for patients aged 13–24 years were 
included. Annual psychotropic medication user prevalence per 1000 was calculated and prevalence rate ratios (PRR) 
with 95% confidence intervals (CI) were used for comparisons. The years 2020 and 2021 were compared to the pre-
pandemic reference year 2019.

Results  A total of 396534 visits to primary care due to mental health problems were included. Annual visit incidences 
per 1000 were 151.7 in 2019, 193.6 in 2020, and 306.7 in 2021, indicating a 28% (IRR 1.28, CI 1.27–1.29) increase from 
2019 to 2020 and a 102% (IRR 2.02, CI:2.01–2.04) increase from 2019 to 2021. Highest reported increases in 2020 were 
sleeping disorders (IRR 1.79, CI 1.72–1.87) and anxiety disorders (IRR 1.39, CI 1.37–1.42). Prevalence of antidepressant 
use increased by 25% (PRR 1.25, CI 1.23–1.26) in 2021. An increase was also seen in the use of antipsychotics (+ 19%, 
PRR 1.19. CI 1.16–1.21).

Conclusions  The COVID-19 pandemic increased the need for mental health services and medication among Finnish 
adolescents and young adults. Our health care system needs the capacity to manage the increased number of visits, 
and we must be better prepared for future crises.
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Introduction
After the outbreak of the COVID-19 pandemic, soci-
etal restrictions aimed at constraining the spread of the 
disease, including the closing of schools and other edu-
cational facilities as well as recommendations for tele-
commuting, reduced daily social interactions. Moreover, 
the prolonged pandemic also led to permanent social 
deprivation which, in turn, has raised concerns about 
mental well-being, especially in adolescence and early 
adulthood [1–5]. Uncertainty about the future in general 
and anxiety about the lack of economic stability caused 
by the risk of unemployment and precarious societal situ-
ation has only made the problem worse. Indeed, mental 
health problems are known to increase in the wake of 
societal and economic crises [6–8]. Concurrently with 
the increasing burden of psychosocial distress caused by 
government-imposed lockdowns, the availability of men-
tal health services decreased in spring 2020, leading to a 
reduction in emergency department visits by individuals 
with mental health problems [9]. This reduction in ser-
vices created ideal circumstances for an increase in men-
tal health problems and a future mental health treatment 
burden was predicted [10]. The cost of protecting the 
most vulnerable in society against the COVID-19 disease 
was that young people living a stage of their life related to 
strong social dependency and subsequent breakthrough 
to the labor market were predisposed to psychosocial 
crisis. Indeed, previous studies have shown that younger 
populations were affected more by the lockdown men-
tally than older populations [11].

In Finland, the prevalence of mental health prob-
lems has been reported to be relatively high when com-
pared to the global average [12]. Although the incidence 
of COVID-19 infections was relatively low in Finland, 
extensive restrictions and public facility lockdowns were 
implemented in March 2020 [13]. These restrictions 
included school closures, restriction of gatherings and 
closure of restaurants and bars. Since May 2020, restric-
tions on the activities (schools and hobbies) of young 
children have been avoided, but adolescents (aged 15 or 
older) and young adults have had to endure continuous 
remote learning periods and restrictions on their hob-
bies and activities, and also restaurants and bars have 
been closed early. Overall social encounters have been 
restricted temporarily for adolescents and young adults 
in spring 2020, fall and winter 2020–2021 and again in 
fall 2021 [14].

There are only few studies that have examined the 
mental health in children and adolescents in Finland dur-
ing the pandemic. A brief report from Finland found that 
the prevalence of antidepressant users increased during 
the pandemic in children aged 6 to 12 years [15]. Another 
study from Finland described how the use of remote 

visits did not reduce the visit rates in specialized ado-
lescent unit in Finland [16]. However, national estimates 
in visit rates due to mental health problems and psycho-
tropic medication consumption in adolescents in Finland 
are lacking. Thus, we aim to evaluate how the COVID-
19 pandemic and related societal restrictions affected 
the mental wellbeing of adolescents and young adults in 
Finland.

Methods
We conducted a nationwide register-based retrospec-
tive surveillance study from 2019 to 2021. Data were 
gathered from three open-access registers. The number 
of primary health care visits to physicians due to mental 
health problems was collected from the Care Register for 
Primary Health Care, which is maintained by the Finnish 
Institute of Health and Welfare. The register has excellent 
coverage, as over 90% of the Finnish primary care cent-
ers report data to it [17]. Visits with mental health related 
F category (mental and behavioral disorders) diagnostic 
codes (International Classification of Diseases 10th ver-
sion) were included (Additional file  1: Table  S1). Based 
on these diagnoses, we calculated the yearly incidence 
per 1000 adolescents and young adults aged 15–24 years 
in primary care due to mental health problems. The age 
group is pre-stratified by the Finnish Institute of Health 
and Welfare (registry owner) for the open-access data. 
As we defined the inclusion based on the diagnostic 
code (F-class) we do not have missing information on 
visit rates. Visits without F-class diagnoses were thus all 
excluded. One visit may have more than one diagnose, 
but all of the diagnoses should be relevant to the visit and 
describe the visit.

In Finland mental health problems are treated in pri-
mary care. The patient first meets either a physician or 
nurse who is specialized to mental health. Prescriptions 
and medication decisions are made by physicians and 
similarly sick leave is prescribed physicians only. Severe 
or treatment persistent cases are referred from primary 
care to specialized psychiatric healthcare (secondary or 
tertiary level units with outpatient clinics). Some larger 
primary care centers have own specialized psychiat-
rics hired to reduce the need to referrals to specialized 
healthcare, but these practices have large variations 
between cities.

In addition, we collected all psychotropic medications 
prescribed by a physician from the Register of Reimburs-
able Medicine Costs, which is maintained by the Social 
Insurance Institution of Finland. Finland has a universal 
tax-funded health care system, where all medication pur-
chases are reported to the register regardless of the set-
ting of the prescription (primary care, specialized care, 
hospitals, and private clinics) [18, 19]. The register does 
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not, however, contain information on dosage, indication, 
or for how long the medication was prescribed. There-
fore, we calculated the prevalence of medication users 
per 1000, and labeled persons as users if they purchased 
medication from the pharmacy. One person might have 
purchased several different classes of medication. We 
have included the medications based on the Anatomi-
cal Therapeutic Chemical (ATC) Classification sys-
tem (Additional file 1: Table S2). We analyzed the main 
classes and the most used medications more specifically. 
As the register uses default age stratification (which is 
defined by the register holder), we included medication 
information for all adolescents aged 13 to 24 years.

Finally, we gathered the population size for each age 
group from the Population Information System at the 
end of the year in question and used it as the denomi-
nator in the incidence and prevalence calculations [20]. 
Incidence and prevalence were calculated per 1000 per-
sons per age-group with 95% confidence intervals (CI). 
Incidence comparisons between the pandemic years 
(2020 and 2021) and the reference year (2019) were made 
by incidence rate ratios (IRR), and prevalence compari-
sons were made by prevalence rate ratios (PRR) with CI.

As we used open-access data, no research permissions 
or ethical committee evaluations were required. All the 

data generated in this process have been provided as an 
appendix (Additional file 2: Table S2).

Results
A total of 396534 visits with ICD-10 F-diagnoses to pri-
mary health care were included. Of these, 92609 (23.3%) 
occurred in 2019, 117459 (29.6%) in 2020, and 186466 
(47.1%) in 2021. Respective annual visit incidences per 
1000 were 151.7, 193.6, and 306.7, indicating a 28% (IRR 
1.28, CI 1.27–1.29) increase from 2019 to 2020 and a 
102% (IRR 2.02, CI 2.01–2.04) increase from 2019 to 
2021 (Table 1).

The majority of the visits were due to neurotic, stress-
related and somatoform disorders (F40-F45), and mood 
disorders (F30-F39). The highest reported increases in 
2020 were due to sleeping disorders (+ 79%, IRR 1.79, 
CI: 1.72–1.87) and anxiety disorders (+ 39%, IRR 1.39, 
CI 1.37–1.42). When compared to 2019, the highest 
increases in 2021 were in visits due to sleeping disorders 
(+ 224%, IRR 3.24, CI 3.12–3.35) and anxiety disorders 
(+ 128%, IRR 2.45, CI 2.42–2.48). The visit rate due to 
eating disorders had more than a two-fold increase. The 
increase in visit incidences was seen in all diagnostic cat-
egories except for visits due to substance abuse in 2021 
(Fig. 1).

Table 1  Number and incidence per 1000 adolescents of visits to primary care stratified by diagnoses

Pandemic years 2020 and 2021 compared to reference year 2019 by incidence rate ratios (IRR) with 95% confidence intervals (CI)
a ICD-10 = International Classification of Diseases 10th version

ICD-10a 2019 2020 2021

n Incidence n Incidence IRR (95% CI) n Incidence IRR (95% CI)

F10-F19 Mental and behavioral disorders due to 
psychoactive substance use

7967 13.0 6198 10.2 0.78 (0.76–0.81) 6880 11.3 0.87 (0.84–0.90)

F10 Alcohol 1185 1.9 1445 2.4 1.23 (1.14–1.33) 1570 2.6 1.33 (1.23–1.43)

F20-F29 Schizophrenia, schizotypal and delusional 
disorders

2108 3.5 2652 4.4 1.27 (1.20–1.34) 2456 4.0 1.17 (1.10–1.24)

F30-F39 Mood [affective] disorders 32,210 52.8 39,145 64.5 1.22 (1.21–1.24) 59,997 98.7 1.87 (1.85–1.90)

F31 Bipolar affective disorder 1209 2.0 1650 2.7 1.37 (1.28–1.48) 2431 4.0 2.02 (1.88–2.16)

F32 Depressive episode 25,005 41.0 29,576 48.8 1.19 (1.17–1.21) 45,898 75.5 1.84 (1.82–1.87)

F33 Recurrent depressive disorder 4503 7.4 5970 9.8 1.33 (1.28–1.39) 8968 14.8 2.00 (1.93–2.07)

F34 Persistent mood [affective] disorders 1035 1.7 1298 2.1 1.26 (1.16–1.37) 1636 2.7 1.59 (1.47–1.72)

F40-F45 Neurotic, stress-related and somatoform 
disorders

44,038 72.1 59,487 98.1 1.36 (1.34–1.38) 100175 164.8 2.28 (2.26–2.31)

F40 Phobic anxiety disorders 4826 7.9 5713 9.4 1.19 (1.15–1.24) 8593 14.1 1.79 (1.73–1.85)

F41 Other anxiety disorders 29,007 47.5 40,176 66.2 1.39 (1.37–1.42) 70,728 116.3 2.45 (2.42–2.48)

F42 Obsessive–compulsive disorder 2263 3.7 3026 5.0 1.35 (1.27–1.42) 4933 8.1 2.19 (2.08–2.30)

F43 Reaction to severe stress, and adjustment 
disorders

4040 6.6 6490 10.7 1.62 (1.55–1.68) 12,989 21.4 3.23 (3.12–3.35)

F45 Somatoform disorders  3634 6.0 3685 6.1 1.02 (0.97–1.07) 2350 3.9 0.65 (0.62–0.68)

F50 Eating disorders 2503 4.1 3241 5.3 1.30 (1.24–1.37) 5133 8.4 2.06 (1.96–2.16)

F51 Nonorganic sleep disorders 3783 6.2 6736 11.1 1.79 (1.72–1.87) 11,825 19.5 3.24 (3.03–3.26)

Total combined 92,609 151.7 117459 193.6 1.28 (1.27–1.29) 186466 306.7 2.02 (2.01–2.04)
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Psychotropic medication user prevalence increased 
from 2019 to 2020 and 2021. In 2020, the highest 
reported increase was in the prevalence of vortioxetine 
users (+ 23%, PRR 1.23, CI 1.17–1.29) and sertraline 
users (+ 20%, PRR 1.20, CI 1.12–1.23) (Table 2). Anxio-
lytics user prevalence decreased by 4% (PRR 0.96, CI 
0.93–0.99) in 2020. In 2021, the highest reported preva-
lence increase was in the users of vortioxetine (+ 65%, 
PRR 1.65, CI 1.57–1.73) and sertraline (+ 53%, PRR 1.53, 
CI 1.49–1.57). Overall, the prevalence of antidepres-
sant use increased by 25% (PRR 1.25, CI 1.23–1.26). An 
increase was also seen in the use of antipsychotics (PRR 
1.19, CI 1.16–1.21). However, the prevalence of hypnot-
ics and sedatives users decreased by 10% (PRR 0.90, CI 
0.85–0.94) during this period (Table 2).

Discussion
The main finding of our study was that the incidence of 
primary health care visits due to mental health problems 
doubled from the year prior to the start of the COVID-
19 pandemic (2019) to the year after the start of the 
pandemic (2021). The incidence of visits also increased 

during the first year of the COVID pandemic (2020), 
even though non-emergent visits were reduced to ensure 
there were enough resources to treat COVID-19 patients. 
There have been reports that patients with mental health 
problems experienced restricted health care services dur-
ing the pandemic [21]. Therefore, it may be that despite 
the increasing incidence, many of the planned or needed 
visits were canceled. Therefore, our data may underesti-
mate the true incidence in 2020.

Most worryingly, the biggest increase in the reasons for 
primary health care visit were stress-related, anxiety, and 
depressive disorders, in addition to sleeping and eating 
disorders. This increase can be explained by the uncer-
tain future in general and the lack of economic stability 
due to the risk of unemployment and the precarious soci-
etal situation. As primary health care is the first point of 
health care contact for most Finnish adolescents, these 
changes reflect the prevalence of mental health issues 
in the general population. Despite the worrying change, 
it is interesting that primary health care resources have 
been sufficient to handle double the incidence of visits. In 
addition, the decreased incidence of mental disorders due 

Fig. 1  The incidence of primary health care visits due to mental health problems in adolescents and young adults (aged 15–24 years) from 2019 to 
2021 in Finland. Footnote: All differences were statistically significant, except the change in somatoform disorders in 2020
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to substance use is of course a welcomed change. How-
ever, this may merely reflect a decrease in the number of 
social events. Unfortunately, visits to primary health care 
due to alcohol abuse increased in 2020 and 2021, a find-
ing which has been supported previously in Finnish ques-
tionnaire surveillance studies and emergency department 
studies on alcohol intoxication in Finnish adolescents 
[22–25]. Compared to other countries the decrease in the 
substance use was rather surprising as a previous meta-
analysis suggested that substance use and alcohol use 
increased during the pandemic [26].

In the present study, we observed an increase in 
the prevalence of patients using antidepressants and 

antipsychotics, whereas the prevalence of patients using 
anxiolytics, hypnotics, and sedatives decreased from the 
level in the year before the COVID-19 pandemic. There-
fore, it seems that in addition to an increase in symptoms 
leading to the first contact with health care services, 
the number of patients in need of treatment has also 
increased. Similar findings of increased antidepressant 
use have been reported globally [27–29]. Moreover, the 
use of antidepressants has increased more in younger 
patients than in the older population [30, 31]. A Canadian 
study found that the use of psychotropic medications 
decreased overall during the first three months of the 
pandemic, after which the incidence of antidepressant 

Table 2  Number and prevalence (per 1000) of psychiatric medication users in the pandemic years 2020 and 2021 compared to 
reference year 2019

Medication user defined as dispensed at least one medication from a pharmacy during the year. Comparisons made by prevalence rate ratios (PRR) with 95% 
confidence intervals (CI). Psychiatric medication stratified based on the anatomic therapeutic chemical (ATC) classification system. Statistically different findings have 
been bolded

ATC = Anatomical therapeutical 
classification

2019 2020 2021

n Prevalence n Prevalence PRR (CI) n Prevalence PRR (CI)

N05A Antipsychotics 21,824 29.8 23,581 32.3 1.08 (1.06–1.10) 25,876 35.3 1.19 (1.16–1.21)
N05AH02 Clozapine 575 0.8 557 0.8 0.97 (0.84–1.09) 585 0.8 1.02 (0.93–1.14)

N05AH03 Olanzapine 3049 4.2 3454 4.7 1.14 (1.08–1.19) 3710 5.1 1.22 (1.16–1.28)
N05AH04 Quetiapine 14809 20.2 16,132 22.1 1.09 (1.07–1.12) 17,713 24.2 1.20 (1.17–1.22)
N05An01 Lithium 416 0.6 456 0.6 1.10 (0.96–1.26) 495 0.7 1.19 (1.04–1.36)
N05AX08 Risperidone 4118 5.6 4276 5.9 1.04 (1.00–1.09) 4571 6.2 1.11 (1.06–1.16)
N05AX12 Aripripratzol 3246 4.4 3 696 5.1 1.14 (1.09–1.20) 4266 5.8 1.31 (1.26–1.38)
N05B Anxiolytics 7823 10.7 7502 10.3 0.96 (0.93–0.99) 7882 10.8 1.01 (0.98–1.04)

N05BA01 Diazepam 437 0.6 430 0.6 0.99 (0.86–1.13) 419 0.6 0.96 (0.84–1.10)

N05BA04 Oxazepam 6262 8.5 6048 8.3 0.97 (0.94–1.00) 6457 8.8 1.03 (1.00–1.07)

N05BA09 Clonazepam 426 0.6 431 0.6 1.01 (1.11–1.16) 457 0.6 1.07 (0.94–1.22)

N05BA12 Alprazolam 617 0.8 513 0.7 0.83 (0.74–0.94) 445 0.6 0.72 (0.64–0.81)
N05C Hypnotics and sedatives 3632 5.0 3572 4.9 0.99 (0.94–1.03) 3254 4.4 0.90 (0.85–0.94)
N05CD08 Midazolam 1070 1.5 1153 1.6 1.08 (0.99–1.17) 942 1.3 0.88 (0.81–0.96)
N05CF01 Zopiclone 1568 2.1 1515 2.1 0.97 (0.90–1.04) 1447 2.0 0.92 (0.86–0.99)
N05CF02 Zolpidem 1059 1.4 985 1.3 0.93 (0.86–1.02) 926 1.3 0.87 (0.80–0.96)
N06A Antidepressants 48,273 65.9 51,853 71.0 1.08 (1.06–1.09) 60,263 82.3 1.25 (1.23–1.26)
N06AB Selective serotonin reuptake inhibi-
tors

35,161 48.0 37,772 51.7 1.08 (1.06–1.09) 44,560 60.8 1.27 (1.25–1.29)

N06AB03 Fluoxetine 9484 12.9 10,143 13.9 1.07 (1.04–1.10) 12,189 16.6 1.29 (1.25–1.32)
N06AB04 Citalopram 2394 3.3 2131 2.9 0.89 (0.84–0.95) 1976 2.7 0.83 (0.78–0.88)
N06AB05 Paroxetine 693 0.9 708 1.0 1.02 (0.92–1.14) 797 1.1 1.15 (1.04–1.27)
N06AB06 Sertraline 9582 13.1 11,474 15.7 1.20 (1.17–1.23) 14,623 20.0 1.53 (1.49–1.57)
N06AB10 Escitalopram 15,237 20.8 15,630 21.4 1.03 (1.01–1.05) 17,960 24.5 1.18 (1.15–1.20)
N06AX Other antidepressants 19,950 27.2 21,615 29.6 1.09 (1.07–1.11) 24,875 34.0 1.25 (1.22–1.27)
N06AX11 Mirtazapine 9235 12.6 10,114 13.8 1.10 (1.07–1.13) 11,329 15.5 1.23 (1.19–1.25)
N06AX12 Bupropion 3087 4.2 3443 4.7 1.12 (1.07–1.17) 4322 5.9 1.40 (1.34–1.47)
N06AX16 Venlafaxine 5866 8.0 5882 8.1 1.01 (0.97–1.04) 6459 8.8 1.10 (1.06–1.14)
N06AX21 Duloxetine 1614 2.2 1663 2.3 1.03 (0.97–1.11) 1849 2.5 1.15 (1.07–1.23)
N06AX26 Vortioxetine 2944 4.0 3611 4.9 1.23 (1.17–1.29) 4851 6.6 1.65 (1.57–1.73)
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use increased notably [32] The same Canadian study also 
found that the use of anxiolytics continued the decreas-
ing trend which started prior to pandemic [32] Similar 
decrease was seen in our current study. Interestingly a 
Danish study conducted in adolescents found that the 
consumption of psychotropic medication increased in all 
classes except anxiolytics [33]. We had similar findings 
regarding the anxiolytic consumption in our study, but 
contraindicatory we did not find evidence of increased 
use of hypnotics and sedatives. Due to the limitations of 
open-access data, we were unable to investigate whether 
the number of psychotherapy appointments had also 
increased, as the increased number of prescriptions for 
medication can either mean patients are receiving treat-
ment more often or that the availability of other treat-
ments has become more limited.

In Finland, the impact of the COVID-19 pandemic 
on the mental health of adolescents and young adults 
has only been studied among students in higher educa-
tion [34] In their study, Sarasjärvi et al. Noted that aca-
demic stress was associated more with mental health 
than COVID-19 itself. Globally, it has become clear 
that adolescents and young adults especially have been 
affected the most by the restrictions, and therefore have 
an increased need for mental health services compared to 
the pre-pandemic situation [11, 31, 35].

The strength of this study is that we used multiple high-
quality nationwide registers that contain most of the pri-
mary health care visits. Furthermore, the medication data 
includes all prescriptions, and thus we have a nationwide 
sample of over 700 000 adolescents and young adults. 
The limitations of this study are that the data was age-
grouped by the register holder and was annual instead 
of monthly statistics. Thus, we were unable to study age-
groups or monthly variations more thoroughly. A second 
limitation is a lack of information from the private sector 
and Finnish University Healthcare Services, as this data 
is not publicly available. However, all university students 
are eligible to use primary care services and the medica-
tion prescriptions from the private sector and Univer-
sity Healthcare Services are included in our study. We 
can, therefore, estimate the true prevalence of medica-
tion users. A minor limitation is the lack of information 
whether the visit was an in-person or a telehealth visit, 
as the register does not contain this information. A fur-
ther limitation is the lack of more precise information on 
patients, such as socioeconomic status or history of pre-
vious medications, gender, and education as these would 
have helped better estimate what factors influenced most 
to the increased burden of mental health problems dur-
ing the pandemic. Final limitation is the lack of precise 
prescription information and though a defined daily dose 
consumption changes could not have been estimated.

Conclusion
The incidence of primary health care visits due to men-
tal health problems increased rapidly after the begin-
ning of the COVID-19 pandemic. The largest increase 
in the reasons for the visits were stress-related disor-
ders, anxiety and depression, and sleeping and eating 
disorders. The COVID-19 pandemic has increased the 
need for mental health services and medication among 
Finnish adolescents and young adults. Our health care 
system needs the capacity to manage the increased 
number of visits, and we must learn from this experi-
ence and be better prepared for future crises.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13034-​023-​00584-0.

Additional file 1: Table S1. Included diagnostic codes based on the ICD-
10 (International Classification of Diseases 10th version) and the grouping 
used in our study based on the diagnoses. Table S2. Included medicines 
based on the ATC (Anatomical therapeutic classification)

Additional file 2. Annual number of visits stratified by ICD-10 diagnoses.

Acknowledgements
We would like to thank Mr. Peter Heath for the proofreading and spell 
checking.

Author contributions
VM had the original idea. IK gathered the data. VP analyzed and visualized the 
data. MU provided statistical consultation and was in charge of the methodol-
ogy. IK wrote the initial draft. MU, VM and VP participated in revising the 
manuscript. All authors are responsible for the integrity of the manuscript. All 
authors read and approved the final manuscript.

Funding
None to declare.

Availability of data and materials
Available per request from corresponding author.

Declarations

Ethics approval and consent to participate
Ethical committee approval was not required as this study utilized open 
access data available freely on the websites of the Finnish Institute of Health 
and Welfare and the Social Insurance Institution of Finland.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Institute of Clinical Medicine, University of Eastern Finland, Kuopio, Finland. 
2 Department of Pediatrics, Mikkeli Central Hospital, Porrassalmenkatu 35‑37, 
50100 Mikkeli, Finland. 3 Central Finland Hospital Nova, Jyväskylä, Finland. 
4 Faculty of Medicine and Health Technologies, Tampere University, Tampere, 
Finland. 5 Tampere University Hospital, Tampere, Finland. 

Received: 22 November 2022   Accepted: 27 February 2023

https://doi.org/10.1186/s13034-023-00584-0
https://doi.org/10.1186/s13034-023-00584-0


Page 7 of 7Kuitunen et al. Child and Adolescent Psychiatry and Mental Health           (2023) 17:35 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

References
	1.	 Duan L, Shao X, Wang Y, Huang Y, Miao J, Yang X, et al. An investigation 

of mental health status of children and adolescents in China during the 
outbreak of COVID-19. J Affect Disord. 2020;275:112–8.

	2.	 Meherali S, Punjani N, Louie-Poon S, Abdul Rahim K, Das JK, Salam RA, 
et al. Mental health of children and adolescents amidst COVID-19 and 
past pandemics: a rapid systematic review. Int J Environ Res Public 
Health. 2021;18(7):26.

	3.	 de Figueiredo CS, Sandre PC, Portugal LCL, Mázala-de-Oliveira T, da Silva 
CL, Raony Í, et al. COVID-19 pandemic impact on children and adoles-
cents’ mental health: BIOLOGICAL, environmental, and social factors. Prog 
Neuropsychopharmacol Biol Psychiatry. 2021;02(106):110171.

	4.	 Imran N, Zeshan M, Pervaiz Z. Mental health considerations for children & 
adolescents in COVID-19 Pandemic. Pak J Med Sci. 2020;36:S67-72.

	5.	 Hossain MM, Tasnim S, Sultana A, Faizah F, Mazumder H, Zou L, et al. Epi-
demiology of mental health problems in COVID-19: a review. 2020 9:636.

	6.	 Beaglehole B, Mulder RT, Frampton CM, Boden JM, Newton-Howes G, Bell 
CJ. Psychological distress and psychiatric disorder after natural disasters: 
systematic review and meta-analysis. Br J Psychiatry. 2018;213(6):716–22.

	7.	 Tapia Granados JA, Christine PJ, Ionides EL, Carnethon MR, Diez Roux AV, 
Kiefe CI, et al. Cardiovascular risk factors, depression, and alcohol con-
sumption during joblessness and during recessions among young adults 
in CARDIA. Am J Epidemiol. 2018;187(11):2339–45.

	8.	 Chaves C, Castellanos T, Abrams M, Vazquez C. The impact of eco-
nomic recessions on depression and individual and social well-being: 
the case of Spain (2006–2013). Soc Psychiatry Psychiatr Epidemiol. 
2018;53(9):977–86.

	9.	 Kuitunen I, Ponkilainen VT, Launonen AP, Reito A, Hevonkorpi TP, Paloneva 
J, et al. The effect of national lockdown due to COVID-19 on emergency 
department visits. Scand J Trauma Resusc Emerg Med. 2020;28(1):114.

	10.	 Shah SMA, Mohammad D, Qureshi MFH, Abbas MZ, Aleem S. Prevalence, 
psychological responses and associated correlates of depression, anxiety 
and stress in a global population, during the coronavirus Disease (COVID-
19) pandemic. Community Ment Health J. 2021;57(1):101–10.

	11.	 Global prevalence and burden of depressive and anxiety disorders in 204 
countries and territories in 2020 due to the COVID-19 pandemic. Lancet. 
2021 1700–12.

	12.	 Liu Q, He H, Yang J, Feng X, Zhao F, Lyu J, Changes in the global burden 
of depression from,. to 2017: findings from the global burden of disease 
study. J Psychiatr Res. 1990;2020–07(126):134–40.

	13.	 Yarmol-Matusiak EA, Cipriano LE, Stranges S. A comparison of COVID-19 
epidemiological indicators in Sweden, Norway, Denmark, and Finland. 
Scand J Public Health. 2021;49(1):69–78.

	14.	 Kuitunen I, Artama M, Haapanen M, Renko M. Respiratory virus circulation 
in children after relaxation of COVID-19 restrictions in fall 2021-A nation-
wide register study in Finland. J Med Virol. 2022;94(4):4528.

	15.	 Kuitunen I. Psychotropic medication use in pediatric population during 
COVID-19 pandemic. Acta Psychiatr Scand. 2022;146(4):381–3.

	16.	 Savilahti EM, Lintula S, Häkkinen L, Marttunen M, Granö N. Adolescent 
psychiatric outpatient care rapidly switched to remote visits during the 
COVID-19 pandemic. BMC Psychiatry. 2021. https://​doi.​org/​10.​1186/​
s12888-​021-​03580-w.

	17.	 Finnish Care Register for Primary Health Care. 2022. https://​thl.​fi/​fi/​tilas​
tot-​ja-​data/​ohjeet-​tieto​jen-​toimi​ttami​seen/​perus​terve​ydenh​uollon-​
avoho​idon-​hoito​ilmoi​tus-​avohi​lmo.

	18.	 Register of Reimbursable Medicine Costs. 2022. https://​www.​kela.​fi/​terve​
ys-​ja-​laakk​eet_​laakk​eet.

	19.	 Keskimaki I, Tynkkynen LK, Reissell E, Koivusalo M, Syrja V, Vuorenkoski L, 
et al. Finland: health system review. Health Syst Transit. 2019;21(2):1–166.

	20.	 Population Information System - Väestötietojärjestelmä. 28 May 2022. 
2022. https://​vrk.​fi/​en/​popul​ation-​infor​mation-​system https://​vrk.​fi/​
en/​popul​ation-​infor​mation-​system https://​vrk.​fi/​en/​popul​ation-​infor​
mation-​system.

	21.	 Kampman O. Severe mental disorders and COVID-19: a one-year system-
atic review. Nordic J Psychiatry. 2021;75:S17.

	22.	 Kuitunen I. Social restrictions due to COVID-19 and the incidence of 
intoxicated patients in pediatric emergency department. Ir J Med Sci. 
2022;191(3):1081–3.

	23.	 Oksanen A, Oksa R, Savela N, Celuch M, Savolainen I. Drinking and social 
media use among workers during COVID-19 pandemic restrictions: five-
wave longitudinal study. J Med Internet Res. 2021;23(12):e33125.

	24.	 Capasso A, Jones AM, Ali SH, Foreman J, Tozan Y, DiClemente RJ. Increased 
alcohol use during the COVID-19 pandemic: The effect of mental health 
and age in a cross-sectional sample of social media users in the US. Prev 
Med. 2021;145:106422.

	25.	 Oksanen A, Savolainen I, Savela N, Oksa R. Psychological stressors predict-
ing increased drinking during the COVID-19 crisis: a longitudinal national 
survey study of workers in Finland. Alcohol Alcohol. 2021;56(3):299–306.

	26.	 Roberts A, Rogers J, Mason R, et al. Alcohol and other substance use dur-
ing the COVID-19 pandemic: a systematic review. Drug Alcohol Depend. 
2021;229(Pt A): 109150.

	27.	 González-López MDC, Díaz-Calvo V, Ruíz-González C, Nievas-Soriano BJ, 
Rebollo-Lavado B, Parrón-Carreño T. Consumption of psychiatric drugs 
in primary care during the COVID-19 pandemic. Int J Environ Res Public 
Health. 2022;19(8):4.

	28.	 Frangou S, Travis-Lumer Y, Kodesh A, Goldberg Y, New F, Reichenberg A, 
et al. Increased incident rates of antidepressant use during the COVID-19 
pandemic: interrupted time series analysis of a nationally representative 
sample. Psychol Med. 2022. https://​doi.​org/​10.​1017/​S0033​29172​20018​91.

	29.	 Lear-Claveras A, Clavería A, Couso-Viana S, Nabbe P, Oliván-Blázquez B. 
Analysis of drug and health resource use before and after COVID-19 lock-
down in a population undergoing treatment for depression or anxiety. 
Front Psychol. 2022;13: 861643.

	30.	 Levaillant M, Wathelet M, Lamer A, Riquin E, Gohier B, Hamel-Broza J. 
Impact of COVID-19 pandemic and lockdowns on the consumption of 
anxiolytics, hypnotics and antidepressants according to age groups: a 
French nationwide study. Psychol Med. 2021;14:1–7.

	31.	 de Oliveira CJ, Gillies MB, Schaffer AL, Peiris D, Zoega H, Pearson S. 
Changes in antidepressant use in Australia: a nationwide analysis 
(2015–2021). Aust N Z J Psychiatry. 2022;17:48674221079740.

	32.	 Leong C, Kowalec K, Eltonsy S, Bolton JM, Enns MW, Tan Q, et al. Psycho-
tropic medication use before and during covid-19: a population-wide 
study. Front Pharmacol. 2022;13: 886652.

	33.	 Bliddal M, Rasmussen L, Andersen JH, et al. psychotropic medication use 
and psychiatric disorders during the covid-19 pandemic among danish 
children, adolescents, and young adults. JAMA Psychiatry. 2022. https://​
doi.​org/​10.​1001/​jamap​sychi​atry.​2022.​4165.

	34.	 Sarasjärvi KK, Vuolanto PH, Solin PCM, Appelqvist-Schmidlechner KL, 
Tamminen NM, Elovainio M, et al. Subjective mental well-being among 
higher education students in Finland during the first wave of COVID-19. 
Scand J Public Health. 2022;22:14034948221075432.

	35.	 Stephenson E, O’Neill B, Kalia S, Ji C, Crampton N, Butt DA, et al. Effects 
of COVID-19 pandemic on anxiety and depression in primary care: a 
retrospective cohort study. J Affect Disord. 2022;303:216–22.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/s12888-021-03580-w
https://doi.org/10.1186/s12888-021-03580-w
https://thl.fi/fi/tilastot-ja-data/ohjeet-tietojen-toimittamiseen/perusterveydenhuollon-avohoidon-hoitoilmoitus-avohilmo
https://thl.fi/fi/tilastot-ja-data/ohjeet-tietojen-toimittamiseen/perusterveydenhuollon-avohoidon-hoitoilmoitus-avohilmo
https://thl.fi/fi/tilastot-ja-data/ohjeet-tietojen-toimittamiseen/perusterveydenhuollon-avohoidon-hoitoilmoitus-avohilmo
https://www.kela.fi/terveys-ja-laakkeet_laakkeet
https://www.kela.fi/terveys-ja-laakkeet_laakkeet
https://vrk.fi/en/population-information-system
https://vrk.fi/en/population-information-system
https://vrk.fi/en/population-information-system
https://vrk.fi/en/population-information-system
https://vrk.fi/en/population-information-system
https://doi.org/10.1017/S0033291722001891
https://doi.org/10.1001/jamapsychiatry.2022.4165
https://doi.org/10.1001/jamapsychiatry.2022.4165

	Primary care visits due to mental health problems and use of psychotropic medication during the COVID-19 pandemic in Finnish adolescents and young adults
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Anchor 12
	Acknowledgements
	References


