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TITLE:
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adolescents before and during the COVID-19-pandemic

SIGNIFICANCE

There are initial indicators that mental health has worsened among children and adolescents
after the COVID-pandemic [1, 2]. If this is true, it can have long-going consequences, as
mental health problems during development predicts a wide range of long-term adverse
events [3, 4]. Further, there are reports from the UK of decreases in mental health service
use in the beginning of the COVID-19-pandemic [5-7], but longer follow-up studies are
lacking. A major challenge remains how services for psychiatric and neurodevelopmental
disorders should be tailored during and following the COVID-19-pandemic, so that the risk of
mental health problems can be minimized. In order to achieve that goal, timely information
on service use changes for psychiatric and neurodevelopmental disorders among children
and adolescents before and during the COVID-19-pandemic is needed.

SPECIFIC AIMS

The hypothesis is that incidence service use for psychiatric and neurodevelopmental
disorders decreased when the COVID-19-lockdown started and that the incidence service
use increased from August 2020, indicating a delayed treatment of unmet need following the
lock-down. The specific aims are:
1. To compare the monthly-specific incidence rates of service use for psychiatric and
neurodevelopmental disorders in 2020-2021 to the corresponding rates in 2017—-
2019, and test whether the relative changes decreased in March-July and increased
after August 2020.
2. To describe the relative change of monthly-specific incidence rates for specific
disorders in specialized services and for hospital-presenting self-harm.
3. To test whether decreased relative changes of monthly-specific incidence rates for
any disorder in March-July is associated with increased relative changes for hospital-
presenting self-harm among adolescents in after August 2020.

METHODS

The study is a register-based study with individual-level data retrieved internally at THL
further visualized and analyzed at the aggregated level. The study population is all children
and adolescents aged 0-17 years living in Finland between January 1, 2017, and December
31, 2021. As the study is register-based, no informed consent by the participants according
to Finnish law. The study seeks approval by THL.

Data sources

Study population:

The number of subjects aged 0-17 years in 2017-2021 is retrieved from publicly available
census information at Statistics Finland. The number of subjects will be based on the |atest
census at December 31 for available years (years 2017-2019 at 2021-0304) and the official
projected census for other years (years 2020-2021 at 2021-03-04). The monthly-specific
number of subjects will be linearly interpolated from the available yearly-specific data at




December 31. All numbers will be stratified by gender, age group (0-12 and 13-17 years)
and university central hospital specific catchment areas (ER1 Helsinki, ER2 Turku, ER3
Tampere, ER4 Kuopio, ER5 Oulu and ER6 Aland).

Incident service use:
The monthly-specific number of subjects with incident specialized service use for psychiatric
and neurodevelopmental disorders and self-harm is based on the Care Register for Health
Care (HILMO) and Primary Care Register (AvoHILMO). The Care Register for Health Care
register contain information on inpatient care and specialized service use in public outpatient
clinics; the outpatient data is available since 1998, i.e., for the whole lifetime in the study
population. The Primary Care Register is available since 2011, but comprehensive only later
years. The incident service use for specialized service use will take into consideration
lifetime service use with the studied diagnosis, while incident service use for primary care
will take into account a two-year washout-period due to lack of lifetime data. In the
specialized service use data, no restrictions to medical specialties will be made, and both
primary and any secondary diagnoses and diagnoses for external causes will be taken into
account. All monthly-specific number of subjects will be retrieved separately for diagnostic
groups and special outcomes of interest (inpatient care, intentional self-harm) as described
in Table 1 and partially based on our previous work [8-10]. We will focus on eleven main
outcomes and retrieve information on 28 more specific secondary outcomes for additional
analyses (Table 1). The numbers of subjects in the aggregated data will be stratified by
gender, age group (0-12 and 13-17 years) and official university central hospital specific
/cl\atchment areas (ER1 Helsinki, ER2 Turku, ER3 Tampere, ER4 Kuopio, ER5 Oulu and ER6
land).

Data management and data security:

The study population data will be retrieved by downloading it from publicly available data.
The data on the outcome, incident service use, will be summarized internally at THL with in-
house high standards of data security. The summarized data on the outcome will be on the
aggregated level and will not contain any individual data; instead, we will operate with a
matrix containing the number of incident cases stratified by month (n=5*12=60), diagnostic
group (Table 1; n=39), gender (n=2), age group (n=2) and university central hospital specific
catchment areas (n=6), resulting in a total of 56,160 cells (60*39*2*2*6). Following review of
the aggregated data in-house at THL by the team’s data manager (Ms. Liukko), the
aggregated data will be made available to the study group.

Descriptive analyses and statistical modelling:

The primary descriptions of the outcomes will be relative monthly-specific change of the
studied diagnoses during the months of 2020-2021 compared to the corresponding months
in 2017-2019. This will enable us to take into account generally occurring seasonal variation
of service use. To test for the hypothesis in specific aim 1 (decrease in use during lock-
down-months followed by an increase), we will model the count data with generalized linear
models with Poisson distribution. Specific aim number 2 is descriptive, and for that purpose,
we will rely on data visualization techniques. To test for the hypothesis in specific aim 3
(decrease in service use during lock-down is associated with later increased hospital-
presenting self-harm), we will restrict to adolescents (age 13-17) among which self-harm is
more common, and test for correlation between A) the relative monthly specific change of
any service use during March-July and B) the lagged relative monthly specific change of
hospital presenting self-harm during August-December; the observations for the analyses
will be the sociodemographic strata (gender, area) and we will weigh the analyses for
population size. Further panel data analyses will be performed as appropriate.

Sensitivity analyses:
Given that the rate of covid-infections and the economic consequences have varied in
different areas, we will collect publicly monthly available data on covid-19-infections and



increased unemployment for different areas. Then, we will divide the geographic areas to
those with high rates of infection and highly increased employment versus areas without
lower rates and less increased employment, and conduct the main analyses stratified by
these characteristics. Further, as a new electronic health record system was taken into use
in the Helsinki university central hospital specific catchment area during 2020 — something
which can affect the validity of relative changes in registered service use — we will stratify the
main analyses with the categorization Helsinki university central hospital specific catchment
area vs. rest of Finland.

Open data principles:

In line with the funder’s principles (Academy of Finland), the team follows an open data
strategy to promote transparency, reproducibility and replication of the scientific process, but
restricting data sharing in case of sensitive material, described in detail as follows. This
protocol and the code to perform the analyses will be made publicly available at time of
submission of a preprint or publication of the scientific report. The scientific report will be
made open access. The aggregated data will be made publicly available at time of
submission of a preprint or publication of the scientific report with the following restrictions: if
a time-series on a specific diagnosis in a specific stratum contains cell count <5, the time-
series will not be made publicly available at the stratified level to minimize the risk of
individual recognition (e.g. incident self-harm during some month in some specific area); for
such stratified time-series, the time-series will be made available for larger aggregations,
e.g. whole Finland and not specific areas.

IMPLICATIONS AND DISSEMINATION

The findings will have implications how services for psychiatric and neurodevelopmental
disorders among youth should be organized to mitigate the consequences of the COVID-19-
pandemic. The study will be resulting in a scientific paper that will be published in an
international peer-reviewed journal. Further, we will disseminate the findings to stakeholders
and the wider public by participating in events related to COVID-19-related organizational
changes, and by describing the results in non-technical terms in social media.

DEVIATIONS TO THE ANALYTIC PLAN BY 2022-05-27 AND RATIONALE FOR THE
DEVIATIONS

- In specific aims, we tested the months differently
o The original assumption was “decreased in March-July 2020”
o After inspecting the data, the summer months June and July 2020 had low
counts of incidence cases, and a later published systematic review [11]
showed that service use was in particular affected during the spring months in
2020.
o During the writing process we gained access to follow-up until September
2021
o We did not test the third hypothesis about increased hospital presenting self-
harm, because it decreased in the primary analyses
- The definition of geographic area was simplified from six areas to comparing Helsinki
University Central Hospital area to the rest of Finland, as the number of COVID-19-
cases were particularly high in the Helsinki area
- We did not include new primary care diagnoses, because we could not assure that
they were new diagnoses due to the considerably shorter follow-up time.
- We used negative binomial models instead of Poisson models to fit the data due to
the variance in the data. In additional analyses with Poisson models, the results
remained similar.
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