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Abstract

Background: The COVID-19 pandemic has impacted on psychiatric symptoms of children and young people, but
many psychiatric services have been disrupted. It is unclear how service use, self-harm and suicide has changed since
the pandemic started. To gain timely information, this systematic review focused on studies based on administrative
data that compared psychiatric service use, self-harm and suicide before and during the pandemic among children
and young people.

Methods and finding: A systematic review of studies published in English from 1 January 2020 to 22 March

2021 was conducted, using the Web of Science, PubMed, Embase and PsycINFO databases. Increases or reductions in
service use were calculated and compared using percentages. Of the 2,676 papers retrieved, 18 were eligible for the
review and they provided data from 19 countries and regions. Most studies assessed changes during the early phase
of the COVID-19 pandemic, from March to July 2020, and three assessed the changes until October 2020. Fifteen stud-
ies reported a total of 21 service use outcomes that were quantitively examined. More than three-quarters of the 21
outcomes (81%) fell by 5-80% (mean reduction =27.9%, SD=35%). Ten of the 20 outcomes for psychiatric emer-
gency department (ED) services reduced by 5% to 80% (mean =40.1%, SD =34.9%) during the pandemic. Reductions
in service use were also recorded for ED visits due to suicide ideation and self-harm, referrals to secondary mental
health services, psychiatric inpatient unit admissions and patients receiving treatment for eating disorders. However,
there were also some increases. Suicide rate and the number of ED visits due to suicide attempts have increased, and
there was an increase in the number of treatment sessions in a service that provided telemedicine.

Conclusion: Most of the studies showed reductions in the use of psychiatric services by children and young peo-
ple during the early phase of the pandemic and this highlighted potential delays or unmet needs. Suicide rate has
increased during the second wave of the pandemic. Further studies are needed to assess the pattern of service use in
the later phases of the COVID-19 pandemic.
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Background

The COVID-19 pandemic has affected the health of
individuals and the ways that healthcare systems work.
Mandatory lockdowns and quarantine periods, school
closures and social restrictions have been effective in mit-
igating the spread of the virus, but these measures have
probably increased psychiatric symptoms among chil-
dren and young people. Emerging evidence suggests that
psychiatric symptoms have worsened among children
and young people across the globe during the COVID-19
pandemic, deteriorating their level of mental health [1-
3]. There have also been reports of increased suicides in
this age range during the second wave of the pandemic,
in the third quarter of 2020 [4]. COVID-19 restrictions
meant that psychiatric services were shut down, or
restricted, and the general use of psychiatric services has
decreased [5-7]. Systematic information about how ser-
vices have been used by children and young people with
mental health issues during the pandemic is imperative.
This will help us to plan current services more effectively
and mitigate the effects of the current and future phases
of the pandemic.

A recent systematic review investigated the global
impact that the COVID-19 pandemic has had on how
the general population have used broader healthcare ser-
vices, including visits, admissions, diagnostics and thera-
peutics [8]. It reported that the use of healthcare services
had fallen by a third for various outcomes, mainly those
related to physical health [8]. However, the review did
not present psychiatric services separately and broken
down by different age groups. Empirical studies of gen-
eral populations have reported decreases in primary care
psychiatric services [5, 6] and reduced referrals to sec-
ondary care psychiatric services [7]. A large-scale sur-
vey of psychiatrists across Europe reported a significant
decrease in mental health services during the first wave
of the COVID-19 pandemic in 2020 [9]. The use of psy-
chiatric services by children and young people has con-
stantly increased over the last three decades [10-16].
However, we are not aware of any systematic reviews that
have specifically focused on registered psychiatric service
use, self-harm and suicide by children and young people
before and during the COVID-19 pandemic.

That is why this systematic review was both timely and
needed. We focused on studies that used administrative
data as it can provide large datasets in a timely manner.
Administrative data can also give reliable information
of the trends of psychiatric service use and rare events
such as suicide deaths. This systematic review aimed to

evaluate the existing literature on registered psychiatric
services, self-harm and suicides for children and young
people aged 0-24 years of age, before and during the
COVID-19 pandemic. We also wanted to specifically
focus on how the use of different services had changed.

Methods

Search strategy and selection criteria

This systematic review was conducted in accordance with
the Preferred Reporting Items of Systematic Reviews
and Meta-analyses (PRISMA) [17]. The review protocol
was prospectively registered with the International Pro-
spective Register of Systematic Reviews (PROSPERO
registration number CRD42021238999). Comprehen-
sive searches of electronic databases were carried out
and these focused on potentially relevant studies that
were published in English between 1 January 2020 and
22 March 2021. The databases that were searched were:
Web of Science, PubMed, Embase and PsycINFO. Poten-
tial papers were also identified using hand searches and
the backward snowballing technique [18], which involves
looking at the reference lists of the selected papers.
All titles identified for screening were exported to the
Mendeley reference manager program. The search and
screening processes were conducted by two reviewers
(Wan Mohd Azam Wan Mohd Yunus; AY and Laura
Kauhanen; LK). They independently screened the papers
based on the titles and abstracts after removing any
duplicates. Any disagreements were discussed with two
senior researchers; an assistant professor and a professor
(David Gyllenberg; DG and Andre Sourander; AS). Then
the two reviewers (AY and LK) independently conducted
full-text assessments based on the predefined inclu-
sion and exclusion criteria. Both of the reviewers cross-
checked the included papers and any disagreements were
discussed and resolved with the two senior researchers.
The full search terms are included in the Additional file 1:
Appendix 1.

Inclusion and exclusion criteria

Studies on services use, self-harm and suicide deaths of
children and young people from 0-24 years of age were
included. The World Health Organization (WHO) defi-
nition of young people (10-24 years) were used. Young
people also fitted well with the period of ‘adolescence’
defined by Sawyer et al. [19], which was also 10-24 years.
Studies that included distinct sub-samples of individuals
aged 0—24 were included. We considered any studies that
used clinical, register-based, hospital or health system
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administrative data, medical records or national records
that reported psychiatric service use, self-harm and/
or suicides data before and during the pandemic. The
‘before and during the pandemic’ period was defined as
any period during the COVID-19 pandemic and at least
one corresponding period in the years before the pan-
demic, as defined by the authors of the studies that were
included. Only scientific peer-reviewed papers that were
published in English were considered. Any psychiatric
service use outcomes before and during the COVID-19
pandemic periods were included, such as referrals, visits
and presentations, admissions, diagnostics or therapeutic
services.

Quality assessment

The quality of the studies were assessed using the
National Institutes for Health Study Quality Assessment
Tool for Observational Cohort and Cross-Sectional Stud-
ies [20]. The tool comprised 14 items that assessed the
potential risk of selection bias, information bias, meas-
urement bias, confounding bias, study power and the
strength of the causality in the associations between the
exposure and outcomes. Two reviewers (AY and LK)
divided the studies in half and rated each study inde-
pendently. They then rated the other half and compared
the coding for agreement. Disagreements were resolved
through discussions with a third reviewer (DG).

Data extraction and synthesis

The following data were extracted from the included
studies into an Excel spreadsheet: author, country,
source of the data, age, before and during pandemic
timeframes, any data before and during the pandemic
timepoints, outcomes and key findings. Any descriptive
data on the frequencies, means and percentages of the
outcomes were extracted, where available. The percent-
age changes before and during the COVID-19 pandemic
were calculated using relative service use changes, as
used in other studies [21-24]. If the assessed outcomes
were available in at least five studies, we quantified the
crude means, standard deviations (SD) and ranges of the
changes across the studies. Due to considerable hetero-
geneity in the design and outcomes of the included stud-
ies, we refrained from weighting results based on factors
such as sample size. Where available, statistical non-sig-
nificance was included as reported by the original papers.
A narrative synthesis was used to synthesize all the other
findings.

(2022) 16:15 Page 3 of 13

Results

Study selection and retrieval process

The initial database and manual searches identified
2676 citations and 575 duplicates were removed. The
titles and abstracts of the other 2101 records were
screened for eligibility, 1969 records were excluded
and the full texts of 132 papers were evaluated. We
excluded 114 full texts because they did not provide
any timepoints to specify the periods before and during
COVID-19, they did not provide any specific data or
interpretation for individuals aged 0—24 or they did not
focus on psychiatric service use, self-harm or suicide.
At the end of this process, 18 studies were included in
the qualitative synthesis. Figure 1 displays the PRISMA
flow diagram for the screening and study selection
processes.

Characteristics of the included studies

Countries covered by the studies

Data from 19 countries and regions were included.
There were 17 studies that focused on just one country
and these were all conducted in developed countries:
six were from the USA [22, 24-28], two from the UK
[7,29], two from Japan [4, 30], and one each from Spain
[31], Italy [23], New Zealand [32], Australia [21], Can-
ada [33], France [34] and Israel [35]. The other study
comprised data from 10 different countries and regions:
England, Scotland, Ireland, Austria, Italy, Hungary, Ser-
bia, Turkey, Oman, and the United Arab Emirates [36].

Timepoints for measuring registered data

Figure 2 shows the time windows when psychiatric
service use, self-harm or suicide data was measured
before and during the COVID-19 pandemic. Most of
the studies assessed the early phase of the health emer-
gency, which was declared a pandemic by the WHO
on 11 March 2020, and 15 of the studies extended the
follow-up period until April to July 2020. Three stud-
ies monitored service use up to October 2020. The
definition of the before and during pandemic periods
varied widely between the studies. Most compared
data during a COVID-19 period in 2020 and one previ-
ous year [7, 21-23, 25, 26, 28, 31, 33, 34, 36] and five
used more than one previous year [4, 24, 27, 30, 35].
The other two used an earlier pre-pandemic timepoint
in 2020 [29, 32]. Based on the information available in
each paper, majority of the included studies defined the
start of the pandemic period as the date when the ear-
liest restrictions were imposed or each location went
into lockdown. This tended to be the end of February
to mid-March 2020, as depicted by the yellow lines in
Fig. 2.
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Fig. 1 PRISMA flow diagram on how the papers were selected for the review

Quality assessment

It was notable that 12 of the 18 studies did not assess
any potential confounding variables in their analyses.
We defined these as seasonal trends or demographic
differences that could be statistically measured and
adjusted for in order to mitigate confounding bias.
Despite this, all 18 studies were included in the review,
as they were all explanatory in nature and collected data
from electronic, administrative or national records. The
summary of the 14 quality assessment items is in the
Additional file 2: Appendix 2.

Changes before and during the COVID-19 pandemic

The key findings for each study are shown in Table 1 and
Fig. 3 summarises the percentage changes for the differ-
ent service use outcomes. The percentage changes are
illustrated using dotted chart. The y-axis represents the
service use outcomes and the x-axis is the percentage
change before and during the COVID-19 pandemic. Pos-
itive percentage changes signify an increase, while nega-
tive percentage change indicate a reduction in service
use, recorded by each study for that particular outcome.
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Bothara et al. (2020), New Zealand

Cheek et al. (2020), Australia

Chen et al. (2020), UK

de Neira et al. (2020), Spain
Goldman et al. (2020), Canada
Hill et al. (2021), USA

Isumi et al. (2020), Japan®

Leeb et al. (2020), USA

Leff et al. (2020), USA

Levene et al. (2021), USA

Ougrin et al. (2020), 10 countries
Pelletier et al. (2021), USA®
Pignon et al. (2020), France
Raucci et al. (2021), Italy
Sokoloff et al. (2021), USA®
Tanaka & Okamoto (2021), Japand
Tromans et al. (2020), UK

Yaffa et al. (2021), Israel®

2019

Fig. 2 Timeframes covered by the data before (blue) and during (grey) the COVID-19 pandemic.The yellow lines depict the first lockdowns or
restrictions, based on information from the study authors. **<4“Before pandemic timeframe started before January 2019: a March to May 2018 and
2019, b January to December 2010-2019, ¢ 7 March to 6 May 2018 and 2019, “November 2016 to January 2020, ¢January to October 2015-2019

2020

All except three [4, 27, 30] of the 18 studies provided
descriptive data for standardized comparisons. Another
study conducted at a single paediatric emergency depart-
ment (ED) in New York was excluded from the quan-
titative analysis because it combined three different
outcomes as one, namely ED visits due to suicide idea-
tion, self-harm and suicide attempts [24]. In our review
these outcomes were assessed separately. Eight stud-
ies reported more than one outcome [23-25, 29, 31, 32,
35, 36] and this meant that a total of 21 outcomes were
assessed. The changes in the service use of these 21 out-
comes ranged from a reduction of 80% to an increase of
48.1%, with a crude mean change of — 27.9% and a stand-
ard deviation (SD) of 35%.

Of the 14 studies, 11 had at least one outcome related
to ED services, including the number of psychiatric vis-
its or presentations, ED use, diagnoses and consulta-
tions. Only one study recorded an increase in psychiatric
visits to the ED, of 35.3% [21], while the other studies
recorded reductions of between 5.1 and 80.0% [22-24,

26, 28, 31, 32, 34, 36]. The average percentage change
was 40.1£34.9% in psychiatric ED services during the
COVID-19 pandemic when the data were compared to
before the pandemic.

Two studies reported changes ED visits due to suicide
ideation, self-harm and/or suicide attempts while two
studies in Japan reported data on the suicide rates based
on nationwide records. One study reported a reduc-
tion in total ED visits due to suicide ideation (20.7%),
but a slight increase in visits due to suicide attempts
(6.7%) [25]. However, the authors concluded that the
rates of suicide ideation were not uniformly higher by
month, from January to July 2020, compared to the
same period in 2019. Despite the reduction in total ED
visits due to suicide ideation in January to July 2020,
compared to the same period in 2019, the rate of sui-
cidal ideation was 1.6 times higher in March 2020 and
1.45 times higher in July 2020. This study also reported
that the rates of suicide attempts were between 58 and
134% higher in February, March, April and July 2020,
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Fig. 3 Percentage of service use changes before and during the COVID-19 pandemic. Red dots refer to percentage changes recorded by one study

compared to the same months in 2019. It also reported
that suicide ideation was more frequent among females
in 2020 than 2019 [25]. Another study conducted in 10
different countries and regions reported a 23.2% reduc-
tion in pooled ED visits due to self-harm [36]. However,
a more detailed analysis by that study showed that the
number of children and young people who presented
with self-harm, as a percentage of total psychiatric ED
visits, increased from 50% in 2019 to 57% in 2020, with
area-specific increases in 10 of the 14 areas covered by
the 10 countries. Their study also found higher pro-
portions of children and young people who had previ-
ously visited hospitals after self-harming (36% in 2020
versus 29% in 2019) or had self-harmed in the commu-
nity (71% in 2020 versus 63% in 2019). One of the study
conducted in Japan during the initial phase (March to
May 2020) of the pandemic reported no statistically
significant difference of suicide rates among children
and adolescents [30]. However another recent study
also in Japan with more comprehensive data reported
that the suicide rate among children and adolescents
has increased 49% in the second wave (July to October
2020) of the pandemic [4].

Two studies from the UK reported reductions in refer-
rals to secondary mental health services of 43.1% [7] and
50.7% [29]. In contrast, secondary mental health inpa-
tient services admissions had increased by 21.4%, but

the increase was not statistically significant [29]. Two
studies reported that the number of patients admitted
to psychiatric acute inpatient units fell by 27.0% [36] and
41.9% [31]. The second study also reported a reduction in
the average hospital length of stay, from 14.32+10.23 to
8.94+4.87 days (p=0.08).

One study from Israel focused on a treatment centre for
eating disorders. The authors reported that the number of
patients reduced by 12.8%, but the number of treatment
sessions increased by nearly half (48.1%) during the pan-
demic [33]. The authors added that the treatment centre
had moved from just face-to-face sessions before the pan-
demic to a combination of face-to-face and online sessions
during the pandemic. This explained the increased number
of sessions during the pandemic.

Discussion

Our systematic review identified 18 studies from 19
countries and regions that focused on various psychiatric
service use, self-harm and suicide of children and young
people during the COVID-19 pandemic. These were
compared to various periods before the pandemic. The
main finding was that there were reductions in the use
of psychiatric services by children and young people. The
most striking reductions related to ED services during
the early phase of the COVID-19 pandemic. Secondly,
suicide rates have increased during the second wave of
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the pandemic, based on the nationwide records study in
Japan. Limited evidence suggested that ED visits due to
suicide ideation and self-harm reduced, but visits due to
suicide attempts increased among children and young
people during the early COVID-19 pandemic. These
findings provide essential information that can help us to
plan adequate psychiatric services for children and young
people during any future pandemics or crises.

Our review extends the findings of a broad systematic
review on the disruptive global impact of the COVID-
19 pandemic on healthcare services [8]. It demonstrates
how children and young people accessed fewer psy-
chiatric services during the COVID-19 pandemic than
before the pandemic. A number of healthcare services
were reduced during the early phase of the COVID-19
pandemic. Healthcare services are considered essential
services, but a WHO survey carried out in summer 2020
reported that only half of the countries in its member
states ensured the continuity of services for mental, neu-
rological and substance use disorders in their national
COVID-19 response programmes [37]. These approaches
may have also disrupted the continuity of psychiatric ser-
vices. Most of the pandemic data collected by the studies
we reviewed focused on when restrictions had just been
imposed in the respective countries. More research is
needed to show the effects of more extended restrictions.

We consider the perceived benefits versus risks as the
possible primary explanation for the findings, particularly
the reduction of ED visits. In the early phase of the pan-
demic, authorities continuously emphasized and broadly
publicized the need to stay at home, and only leave the
house when necessary. This may have affected the moti-
vation of children and young people to access psychiat-
ric services. Parents and adolescents might perceive that
the clear and quick benefit of keeping themselves, their
family and their children safe at home outweighs the risks
to go out and access ED services for acute psychiatric-
related issues unless for severe cases. The pandemic has
had a number of negative impacts on various aspects
on people’s lives, including closing schools and public
places, changes in work routines and how companies
operate and how families have had to organize their daily
lives. This forced isolation has led to feelings of help-
lessness, abandonment and heightened insecurity [38].
Public health measures, such as physical distancing and
quarantine periods to reduce the spread of the coronavi-
rus, may have also reduced emergency department vis-
its and this has meant that less children and adolescents
have sought help for physical and mental health condi-
tions [39-41]. Fear of contracting the virus [38] could
have played a key role in reduced healthcare visits and
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there are two possible pathways when it comes to chil-
dren and young people. The first is negative information
from teachers, peers or social media and the second is
modelling, whereby individuals are influenced by the fear
that their parents experience [42]. This has probably led
to increased unmet needs among children and young
people and delayed help-seeking, which poses capacity
challenges for psychiatric services. Some psychiatric dis-
orders can be aggravated without timely intervention and
experiencing psychiatric problems during certain periods
of development may predict long-term adverse outcomes
[43, 44].

We also identified a study that showed how psychiatric
services adapted to the pandemic. For example, one study
reported that the unprecedented use of multi-profes-
sional telemedicine treatment sessions enabled them to
maintain the continuity of eating disorder treatment ses-
sions, by adding another mode of delivery to face-to-face
sessions [35]. That study found that, although the aver-
age number of patients receiving treatment had fallen in
2020, compared to the average same periods from 2015
to 2019, the combined number of face-to-face plus tel-
emedicine sessions had increased considerably (48.1%)
during the COVID-19 pandemic. This ability to adapt
during a public health crisis provides a glimpse of the vast
potential that technological advances can offer when it
comes to transforming the delivery of certain traditional
psychiatric services. This increase may signpost the way
to improving the cost-effectiveness of future treatment
and research is needed to show how this can be sus-
tained in the longer term. These findings support argu-
ments that the COVID-19 pandemic has been described
as an unpredictable ‘black swan moment’ [45]. One article
stated that it will lead to a ‘partly, though robust, shift in
mental health care provision towards online prevention,
treatment, and care in the near future’ [46].

Service use changes related to suicide ideation, self-
harm and/or suicide attempts were only covered by two
studies [25, 36] and there were two studies on nationwide
suicide deaths record in Japan [4, 30]. Several findings
can be drawn from these studies. The multinational study
of 10 countries and regions by Ougrin et al. reported a
reduction in the actual number of ED visits due to self-
harm. However, a more detailed analysis of the pooled
data showed that self-harm accounted for a slightly
higher proportion of psychiatric ED visits, increasing
from 50% in 2019 to 57% in 2020 [36]. Hill et al. [25]
reported a similar pattern. Despite the lower number
of total ED visits due to suicidal ideation from January
to July 2020, compared to 2019, the by-month analysis
showed no uniform pattern. However, a higher rate was
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seen in March 2020, which corresponded to the early
COVID-19 measures and the WHO declaring the out-
break a pandemic. While the total number of ED visits
due to suicide attempts slightly increased, the rates were
significantly higher in February, March, April and July
2020 when they were compared with the same months in
2019 [25]. It should be emphasised that these total num-
bers only represented the number of children and young
people who went to the ED. Most young people with
suicidal ideation and self-harm do not seek professional
help and are more likely to seek informal help from their
peers [47]. COVID-19 may have restricted social interac-
tion with peers and reluctance to seek help from health-
care facilities, because of the fear of infection [38], may
explain the reductions in ED visits. These data point to
unmet needs, rather than actual reductions in needs. Pre-
vious reviews have highlighted suicidal ideation and prior
attempts as major risk factors for suicide in children [48]
and young people [49]. Notably, a Japanese study that was
based on national statistics reported increases in suicide
rates by age. It found that the rate was highest in those
aged below 20 years (49%) during the second wave of
the COVID-19 pandemic, compared to other age groups
[4]. This could signify a worrying indicator and calls for
immediate interventions to tackle suicidality in children
and young people.

Strengths and limitations

To our knowledge, this is the first systematic review to
collate empirical evidence of the changes in registered
psychiatric service use, self-harm and suicide deaths
among children and young people aged 0-24 during
the early stages of the COVID-19 pandemic, compared
to before the pandemic. The review followed rigorous
PRISMA guidelines. We also quantified the changes by
presenting them as percentages and that allowed us to
make standardized comparisons between the various ser-
vice use outcomes in the selected studies across different
countries. These findings are imperative at a time when
children, young people and health care services continue
to adapt to the ambiguities caused by the COVID-19
pandemic. This review had a number of limitations. First,
only peer-reviewed papers published in English were
searched for and included, which meant that potential
studies in other languages and papers that had not been
peer-reviewed were not included. Second, although 18
studies were included in the review, children and young
people and psychiatric services were subgroups in 11 of
those studies. In those cases, we only extracted the data
pertaining to the use of psychiatric services by children
and young people aged 0—24 years old and this did limit
our interpretations of these studies. Third, 13 of thel8
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studies limited the before and during pandemic periods
to just 2020 and 2019. Fourth, we identified limited evi-
dence on service use outcomes beyond ED visits or pres-
entations. In particular, only a limited number of studies
assessed the following outcomes: admission to secondary
mental health services, psychiatric inpatient unit admis-
sions, diagnoses and consultations and the number of
patients who received psychiatric treatment sessions
and how many they required. In addition, our review
only identified one study that assessed how psychothera-
peutic services were used to address mental health and
psychiatric issues and that was limited to just eating dis-
orders [35]. Fifth, 17 of the 18 studies were conducted
in high-income countries, based on the World Bank list.
The exception was the multinational study that included
data from Serbia and Turkey, which are two middle-
income countries [36]. No studies included in our review
that were conducted in low-income countries.

Conclusion

This systematic review showed a considerable reduc-
tion in the use of psychiatric service use by children and
young people aged 0-24 during the initial phase of the
COVID-19 pandemic, compared to before the pandemic.
This was despite emerging evidence that psychiatric
symptoms seemed to increase among children and young
people, signifying possible unmet needs or delayed access
to psychiatric services. Many countries observed this pat-
tern for different psychiatric service use outcomes. Our
findings have three public health significance. First, the
COVID-19 pandemic highlighted the need for active
plans on reassuring children’s and young people’s access
to services as the current pandemic proceeds and future
pandemics and crises are possible. Second, the pandemic
has challenged traditional face-to-face services, but it has
also highlighted the potential of integrating technological
advances into psychiatric services. Third, changes in the
way that children and young people use services may also
modify traditional help-seeking models. Further research
is needed on how to improve the efficient use of psychi-
atric services among children and young people and how
these services can be maintained.
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