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ADOLESCENTS WITH SEVERE DEPRESSIVE AND ANXIETY DISORDERS
— A NATIONWIDE REGISTER STUDY OF INPATIENT-TREATED ADOLESCENTS
1980- 2010

ABSTRACT

Objective: To explore trends in the inpatient treatment of adolescent internalizing disorders, namely depressive and anxiety
disorders. To compare the prognosis of these disorders regarding readmissions, diagnostic stability, mortality, and symptom
severity and functioning with similar indices among adolescents psychiatrically hospitalized due to other disorders.
Materials and methods: A register-based follow-up study of all adolescents with their first ever psychiatric admission at ages
13-17 in the period 1980-2010.

Results: The number and proportion of internalizing disorders as primary diagnoses in the psychiatric inpatient care of
adolescents increased vastly across decades, particularly among girls. Readmissions, mortality and symptom severity and
functioning did not essentially differ from those with other diagnoses and did not essentially improve over time.

Conclusions: Our findings do not lend support to the assumption that increased treated incidence of adolescent internalizing
disorders is due to medicalization.
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INTRODUCTION

Depression and anxiety are among the most common
internalizing disorders during adolescence [1]. Almost one
third of adolescent boys and over half of girls self-report
potentially clinically significant symptoms of depression
or anxiety disorder at some point during adolescence
[2]. In a meta-analysis of studies from 27 countries, the
point prevalence of depressive disorder in a community
sample under 18 years of age was 2.6% and that of anxiety
disorder was 6.5% [3]. The systematic review also included
children which lowers the point prevalence compared to
studies including only adolescents. In a large US National
Comorbidity Study, the lifetime incidence of depressive
disorder in an adolescent community sample was 11.7%,
and of anxiety disorders 31.9%; incidences of disorders
with severe impairment were 8.7% for depressive and 8.3%
for anxiety disorders [4].

Of adolescents with depressive disorders, up to 75%
present with comorbid anxiety disorder and it is estimated
that 10-15% of adolescents with primary anxiety disorders
meet the criteria for depressive disorder [5,6]. Left untreated,
a psychiatric disorder at a young age poses a serious threat
to adolescent development [7]. A link to poorer school
performance and quality of life has been found in a study
based on Finnish data for both depression and anxiety
disorder. Long-term and severe symptoms as well as
comorbidities increase the risk of adverse consequences [8].
The number of mental disability pensions among Finnish
young people has increased. Depression is the most common
disorder underlying the disability pension for persons aged
16-34. During the period 2015-2019, pensions related to
anxiety disorder also became more common in all age groups,
especially in women [9].

Psychiatric hospital care for adolescents is targeted at
patients with severe symptoms and significant dysfunction, or
at the risk of harming themselves or others [10]. Between 1980
and 2010, health policies promoted adolescent psychiatric
care, and the number of psychiatric inpatient beds for
adolescents and the number of young people admitted to
psychiatric hospital care increased vastly in Finland [11],
also reported elsewhere. At the same time, the proportion of
girls in hospital care increased, associated with an increase
in proportion of diagnoses more common among girls
than boys, such as depression and anxiety disorder. Among
adolescent psychiatric inpatients in Finland, the proportion
of those with a diagnosis of depression increased from 25%
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to 38%, and that of patients with anxiety disorder from 8%
to 19%, between 2000 and 2011 [12].

The mental health status of young people treated in
psychiatric hospital care has been described as having become
more severe over time [12,13]. Readmission is a commonly
used indicator of prognosis in inpatient care. The number of
young people readmitted for psychiatric inpatient treatment
less than six months from discharge is approximately 12.1-
28%. Risk factors for the new hospital stay among adolescents
include psychiatric comorbidity, somatic chronic diseases
and number of earlier admissions [14]. In adolescents with
depression, faster rehospitalization has been associated
with self-injury without suicidal intent [15]. In an earlier
study based on our data, 40% of young people returned
to hospital at least once between the ages of 13 and 17. Of
patients treated for mood disorders (F30-39), 41% were
readmitted, of patients with neurotic, stress-related and
somatoform disorders (F40-49), 39% [11].

The incidence of many mental disorders, including
depression and anxiety disorder, peaks in adolescence and
young adulthood [1,16]. Psychiatric disorder at a young
age increases the risk of adult psychiatric disorder at least
threefold [17]. Further, a persistent or recurrent disorder in
adolescence predicts more psychiatric problems in adulthood
[18]. Homotypic continuity refers to the recurrence of the
primary disorder as the same disorder in later life [1,17,19].
In turn, heterotypic continuity characterizes a situation where
morbidity continues but subsequent manifestation differs
from the primary diagnosis. Homotypic and heterotypic
continuity can also be studied in the level of higher order
dimensions (internalizing disorders, externalizing disorders)
[19]. The recurrence of psychiatric disorders among young
people is mainly homotypic, but diagnostic crossover occurs,
particularly between depression and anxiety disorders. In
other words, depression in adolescence predicts subsequent
anxiety disorder and vice versa [1,17,19].

Adolescent psychiatric disorder increases the long-
term risk of premature mortality [20,21,22]. Among adults,
depression alone has been shown in several studies to increase
the risk of death [23,24,25], and the connection appears
to be stronger for men than for women [25,26,27,28]. The
occurrence of anxiety disorder with depression appears
to reduce mortality in depressed adult patients [25,29,30],
and anxiety disorder alone does not appear to be related
to increased risk of mortality [24,29,31]. However, to the
best of our knowledge, research has not focused specifically
on mortality in adolescent-onset depression and/or anxiety
disorders.
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In 2020, the proportion of suicides among total causes
of death in Finnish adolescents was 26% [32]. On average,
psychiatric hospitalization is associated with an eight-fold
increased risk of suicide [33]. Of adolescent psychiatric
hospital-treated patients, 17-55% have attempted suicide [34].
Comorbidity of depression and anxiety disorder increases
the risk of suicide in adolescents [31].

AIMS OF THE STUDY

Depression and anxiety are the core internalizing disorders.
Their prevalence is high among adolescents. These disorders
are often comorbid and predict each other’s incidence.
Given that the number of adolescents hospitalized due to
these disorders has vastly increased in recent decades [11],
they have considerable economic implications.

Finnish registers afford the opportunity to scrutinize
the psychiatric morbidity of Finnish adolescents over a
long period of time. To increase the understanding of the
increasing needs related to adolescent depression and anxiety
disorders, we set out to study rehospitalizations, homotypic
and heterotypic continuity of diagnoses and mortality among
adolescents hospitalized for these disorders in the period
1980-2010. We intend to examine whether the incidence of
depression and anxiety disorders requiring hospitalization
has changed from the 1980s to the 21st century, and what
the outcome is like for patients who have been hospitalized
for depression and anxiety disorder in terms of symptom
severity, rehospitalization, continuity and mortality.

METHODS

The study is a register-based follow-up study based on
comprehensive nationwide data. Finland’s comprehensive
and reliable patient registers together with personal 1D
numbers enable the processing of large amounts of patient
data and the compilation of data. As a basis for information
on inpatient care we used the Hospital Discharge Register
and the Care Register for Health Care, both kept by the
Finnish Institute for Health and Welfare. The variables
used are the dates of admission and discharge, the patient’s
sex, age, the initial and end dates of any new hospital
treatment, and the diagnoses during the index treatment
period and subsequent treatment periods. Symptom
severity was described by GAS registered at admission.
In addition, cause of death data was extracted from the

Niemi et al.

Mortality register (Statistics Finland) for subjects who died
during the follow-up period. The original data included
those 13 to 17-year-olds who received psychiatric hospital
care for the first time in the period 1980-2010. The data
were extracted by register keepers and pseudonymized by
Statistics Finland. All in all, these criteria included 17,112
young people on the register. There were 40.2% (6,873)
boys and 59.8% (10,239) girls in the data. During their first
treatment, 270 of them did not receive a psychiatric or
neurological diagnosis and were thus excluded, resulting
in a final analysable sample of 16,842 patients. Patients
were followed up in registers for up to ten years or until
2014 or death, whichever criterion came first.

The data contain diagnostic data from three different
ICD (International Classification of Diseases) classifications
used at different times. ICD-8 was used in Finland between
1968 and 1986, ICD-9 from 1987 to 1995, and ICD-10 has
been in use since 1996. The WHO conversion patterns were
used to modify the ICD-8 and ICD-9 diagnostics to follow the
ICD-10 classification. The primary diagnosis in the registry
was set to describe the main cause of hospitalization. Our
research focuses on diagnostic codes F32-33 for depressive
disorders and F40-48 for anxiety disorders. In this study
we use the term internalizing disorders to refer to both
these disorders together. In studying diagnostic stability,
internalizing disorders were combined, mania and bipolar
disorder (F30 and F31) were grouped together, and other
diagnoses were used as categorized to main categories (F00-
09, F10-19, F20-29...).

GAS (Global Assessment Scale) is a method of
evaluation to monitor the change in the patient's ability to
function and to define the objectives of rehabilitation for a
specific period. The scale ranges from 1 to 100, with lower
scores indicating greater symptom severity. GAS has been
found to be reliable as an assessment method (35). It is now
compulsory in Finland to register GAS at the beginning
and at the end of psychiatric hospitalization. The values
are determined by the treating physician according to the
instructions of the Finnish Institute for Health and Welfare.
A GAS assessment of the patient’s mental status has been
available from the registry at the beginning and end of
the treatment period since 1996, and thus the arrival GAS
assessments are used in the present study for a subsample
admitted since 1996.
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STATISTICAL ANALYSES

The data were analysed by statistical methods for
quantitative data. Patients treated for internalizing
disorders were compared with patients treated for other
disorders. The groups were compared by cross-tabulation
and the statistical significance was examined by Chi-
square test (Fisher’s exact test where appropriate). The
number and proportion of patients hospitalized due to
internalizing disorders were also compared according to
the sex and phase of adolescent development and between
the various decades (1980—1989, 1990—1999, 2000—2010).
Readmissions and diagnostic stability were compared
between internalizing and other disorders in different
decades. Differences in mortality were likewise explored
between internalizing and other disorders by sex, age
at index admission (13-14-year-olds (early adolescence)
vs. 15-17-year-olds (middle adolescence)) and decade.
Causes of death were compared between the diagnostic
groups (internalizing vs. others). From 1996, admission
GAS estimates were compared between internalizing
and other disorders. Within the group of internalizing
disorders, we compared the incidence of depression and
anxiety and likewise readmissions, diagnostic stability
and mortality. Due to the large data size, the cut-off for
statistical significance was set at p<0.001.
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RESULTS

INCIDENCE BETWEEN 1980 AND 2010

Internalizing disorder as a primary diagnosis during the
first hospitalization period was across the decades more
common among girls than boys. Internalizing disorder
as a reason for the index admission was equally common
in early and mid-adolescent patients (13—14-year-old boys
35.2% and 15-17-year-old boys 36.6%, p=0.2; 13—14-year-old
girls 51.0% and 15-17-year-old girls 51.9%, p=0.4). The share
of internalizing disorders as the main diagnosis increased
significantly among both boys and girls from decade to
decade. In absolute terms, the number of patients treated
for these disorders more than tripled in boys and increased
ninefold in girls (Table 1). Of the internalizing disorders
at the index admission, 53.9% (4191/7773) were depressive
disorders, 37.4% (2908) anxiety disorders and 8.7% (674)
comorbid depression and anxiety.

In the internalizing disorders group, the preponderance
of anxiety disorders in the 1980s changed to a preponderance
of depressive disorders in the 2000s. This was seen in both
sexes (Zable 2).

Table 1. Proportions and numbers of internalizing disorders (F32-39, F40-49) as primary diagnoses among adolescents
admitted for psychiatric inpatient treatment for the first time between the ages of 13 and 17 in 1980-2010 (%(n/N))

Total Boys Girls p (between sexes)

1980-2010 45.4% 36.2% 51.6% <0.001
(7773/17112) (2485/6873) (5288/10239)

1980-1989 33.7% 30.7% 37.2% 0.001

(871/2588) (430/1401) (441/1187)

1990-1999 40.4% 36.4% 43.6% <0.001
(1455/3604) (580/1594) (875/2008)

2000-2010 49.9% 38.0% 56.4% <0.001
(5447/10922) (1475/3878) (3972/8044)

p (between <0.001 <0.001 <0.001

decades)
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Table 2. Distribution of main diagnoses among internalizing disorders in adolescents with first psychiatric

hospitalization at ages 13-17 in 1980-2010 (n (%))

Boys Girls P (between Total
sexes)

Boys F32-39 19.1% 37.8% 61.2% 48.4%
(82) (219) (902) (1203)

F40-48 80.9% 62.2% 38.8% 51.6%

(348) (361) (573) (1282)

Girls F32-39 23.4%) 51.0% 71.2% 63.8%
(103) (446) (2827) (3376)

F40-48 76.6% 49.0% 28.8% 36.2%

(338) (429) (1145) (1912)

Total F32-39 21.2% 45.7% 68.5% 58.9%
(185) (665) (3729) (4579)

F40-48 78.8% 54.3% 31.5% 41.1%

(686) (790) (1718) (3194)

NEED FOR REHOSPITALIZATION AND
DIAGNOSTIC STABILITY
More than half of those treated for internalizing disorders
during the first hospitalization were later readmitted.
However, in the case of other disorders, the probability of
rehospitalization was statistically significantly higher than
in the case of internalizing disorders, although the absolute
difference in percentages was small (7able 3). In a decade
stratified analysis, the proportions of rehospitalizations
did not systematically differ between patients treated for
internalizing disorders and for other disorders (19801989,
p=0.3; 1990-1999, p=0.02; 20002010, p=0.08).
Diagnostic stability was explored by comparing the
primary diagnosis of the initial internalizing disorder to
the primary diagnosis in the most recent hospitalization
period during the ten years of follow-up among those who
had at least one rehospitalization. In total, 4,116 patients
were rehospitalized, among whom the primary diagnosis
of internalizing disorder remained unchanged (57.5%).
In boys, the persistence of an internalizing diagnosis was
statistically significantly lower than in girls (boys 52.6%;
girls 59.8%; p<0.001). Between the decades, the diagnostic
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stability of internalizing disorders increased (1980-1989
45.4%; 1990-1999 53.2%; 2000-2010 61.3%; p<0.001). Age
at index admission had no impact on diagnostic stability.
In boys the diagnostic change, if present, was more in the
direction of schizophrenic group psychoses (F20-29) or
intellectual disabilities/other developmental disorders of
speech and language (F70-79/F80-89). In girls, if diagnostic
changes occurred, the initial internalizing diagnoses most
commonly changed to bipolar disorder.

Within the internalizing disorder group, rehospitalization
was equally common among patients with primary diagnosis
of depression and anxiety disorder, both in boys and girls,
and in early and middle adolescents, but decreased across
the decades. In the latest decade, the risk of rehospitalization
was higher in patients with depression than in patients with
anxiety disorder (7able 4).
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Table 3. Proportion of patients rehospitalized during a follow-up of 10 years by main diagnostic group (%(n/N)

Internalizing disorders Oth hiatric disord
er psychiatric disorders
(F32-39, F40-49) = =

Boys 53.7% 56.9% 0.011

(1334/2485) (2495/4388)
Girls 52.6% 56.4% <0.001

(2782/5288) (2790/4951)
Total 53.0% 56.6% <0.001

(4116/7773) (5285/9339)

2023;54

Table 4. Proportion of patients rehospitalized during ten years of follow-up by primary diagnosis in the
internalizing group (%(n/N)

F32.39 Othen: psychiatric p
disorders
1980-89 63.2% 62.8% 0.92
(117/185) (431/686)
1990-99 60.8% 57.3% 0.19
(404/665) (453/790)
2000-2010 52.1% 44.8% <0.001
(1941/3729) (770/1718)
MORTALITY disorder group, mortality was similar in the depressive and

During the ten-year follow-up period, 2.4% (N=290/7773) anxiety disorder groups.

. .. . . Among the deceased, cause of death was suicide in
of those treated for an internalizing disorder at index £ ’

52%, accidents and violence in 31% and natural causes in

admission had died, of patients treated for other disorders, S o ) .
17%. There were no statistically significant differences in

3.2% (N=295/9339) (p=0.005). Mortality in the internalizing

disorder group did not differ from mortality in patients the distribution of causes of death by diagnostic group in

treated for other diagnoses when analyses were stratified the whole sample or in the sex and decade-specific analyses.

by sex (in boys: 4.3% vs. 4.5%, p=0.7; in girls: 1.6% vs. 2.0%,
p=0.1), but male mortality was higher than female mortality
in both internalizing and comparison groups (p<0.001).
Among those admitted to their index admission period
in early adolescence there was no difference in mortality
comparing the primary diagnosis of internalizing disorder
to other disorders. Whereas among those first admitted as
middle adolescents, internalizing disorders were associated
with lower mortality in follow-up than other primary
diagnoses (2.7% vs. 3.9%, p=0.001). In the internalizing
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GAS SCORE

Mean GAS at index admission among patients treated
for internalizing disorders was similar to that in patients
treated for other disorders and did not improve over time,
even if the number of patients admitted increased (Figure
1). In the anxiety disorder group, GAS mean levels were
slightly higher in the 1990s than in the depression group,
but the difference diminished towards the end of the period
scrutinized (Figure 2).

Figure 1. Mean GAS at admission to index inpatient period: patients with internalizing disorders compared to all other patients

50
45
40
35
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
— Internalizing disorders — Other diagnoses
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Figure 2. Mean GAS at admission to index inpatient period among the two internalizing groups
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DISCUSSION

Among adolescents with their first ever psychiatric
admission at ages 13-17 in the period 1980-2010, the
absolute number and proportion of all admissions with a
main diagnosis of internalizing disorders (F32-29, F40-49)
increased vastly from the 1980s to the 2000s. The proportion
and mortality of rehospitalized patients were slightly lower
in the group of internalizing disorders than in those treated
for other disorders. These indicators did not change over
time. The primary diagnosis of internalizing disorder in the
first hospitalization period persisted in more than half of
the new inpatient treatment cycles, and diagnostic stability
increased over time. Even if the number of adolescents
admitted for internalizing disorders increased, GAS
assessment suggested very little change in their symptom
severity and functioning across the decades. If anything,
GAS scores worsened, and did not differ from those of
patients treated for other disorders.

In absolute terms, the incidence of internalizing disorders
requiring hospitalization tripled in boys and increased
ninefold in girls in the period scrutinized. However, there
were no changes in the overall incidence of internalizing
symptoms among adolescents based on either international

Adolescents with severe depressive and anxiety disorders
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2003

2004
— F40-48

2005 2006 2007 2008 2009 2010

meta-analyses or on the Finnish population survey [36,37,38].
Internalizing disorder as a primary diagnosis in the first
hospitalization period was more common in girls than in
boys in all the decades considered, which concurs with
known sex differences in these disorders [2]. The known
sex differences in morbidity do not, however, explain why
being hospitalized because of these disorders continued
to increase in girls more than in boys. Nevertheless, the
amount of treatment provided has earlier been insufficient
in relation to morbidity. During the study period, the need
may have been met better but still probably not well enough.
According to more recent Finnish community sample studies,
the incidence of adolescent internalizing symptoms may be
increasing [39,40]. This may further increase the need for
inpatient treatment.

Half of those treated for a primary diagnosis of
depression or anxiety disorder during their first psychiatric
hospitalization were rehospitalized during a ten-year follow-
up period, slightly less than those treated for other disorders.
This would suggest that internalizing disorders requiring
hospitalization in adolescence are quite serious and require
long-term specialized medical care. The proportion of
rehospitalized patients in the internalizing disorder group
decreased slightly over time. This may be due to a lowering
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of the threshold to inpatient care, but also to improvements
in the effectiveness of outpatient care.

Continuity of psychiatric morbidity among young people
has previously been found to be mainly homotypic[1,17,19].
In these data, the diagnosis of internalizing disorder persisted
in 57% of new treatment cycles and the diagnostic stability
increased towards the present. The more marked persistence
of diagnoses in later cohorts may be explained by changes in
diagnostic classifications and evolving diagnostic practices.
Interest in better diagnostics in depressive disorders was
increased by the introduction to the market of SSRIs in
the early 1990s [41] and may play a role here. The change in
the proportions of depression and anxiety disorders within
the group of internalizing disorders could also be related
to the introduction of SSRIs and the increased precision
in depression diagnostics. In 1980-1999, primary diagnosis
of anxiety disorder was more common than depression in
both girls and boys and young and older adolescents. In
the 21st century, the proportions were reversed. Of course,
it is also possible that there has been a change in the actual
symptom picture in a more depressed direction.

Internalizing disorders were not only more common
in girls than in boys; persistence of the diagnosis was also
more stable in girls. This may indicate greater challenges
in diagnostic work among adolescent boys. In boys, the
change in diagnosis happened more frequently towards the
group of schizophrenic psychoses, while in girls the change
occurred more in the bipolar direction. Bipolar disorder is
diagnostically closer to depression and anxiety disorders,
which serves to confirm the potential diagnostic challenges
for boys. In boys, a greater share of internalizing type of
symptom presentation may actually represent the prodrome
of psychosis.

The mortality rate among adolescents treated in hospital
due to internalizing disorders did not differ from that of
adolescents hospitalized due to other disorders. Nor were
there any changes in mortality over time or any differences
observed when comparing depression to anxiety disorders.
These findings do not suggest a lowering of the threshold
to inpatient care due to internalizing disorders over time.
Adolescents hospitalized due to depressive and anxiety
disorders represent a seriously ill proportion of the young.
This is further underlined by noticing that their mortality
did not decrease over time, even if suicide mortality in
general has been in steady decrease over the study period
and beyond in Finland [42]. On the other hand, based on our
data, the mortality rate among young people with psychiatric
disorders in need of hospital care does not appear to be

Niemi et al.

heavily dependent on the disorder itself, but it is more likely
dependent on the severity of the disorder.

Mortality in boys was higher than in girls. This is
consistent with results reported among adults [25,26,27] and
sex differences in mortality in general population [43]. GAS
scores for hospital patients were available from 1996. There
was no discernible difference in GAS between internalizing
disorders and other disorders, and no improvement between
the 1990s and 2010s in either group. This does not indicate
a lowering of the hospital admission threshold.

The number of adolescent depression and anxiety
patients in psychiatric hospital care has increased sharply
from one decade to the next, especially in the 21st century.
No similar increase in the incidence of these disorders at
population level has been demonstrated. The incidence
of rehospitalizations among adolescent patients due to
depression and anxiety disorders has been almost as high
as among patients treated for other psychiatric disorders. In
addition, their ability to function has been as low as those
treated for other disorders and the proportion of people
assigned to a new hospital cycle has decreased only slightly.
These findings do not suggest that the increasing number
of young people with depression and anxiety disorders in
hospital care has to do with the growth pains of youth and
psychiatric disorders, i.e., medicalization.

The need for treatment is influenced by several factors
other than the incidence and severity of the disorder. These
may include various social factors and increasing demands
in the lives of young people, in the family, at school and at
community level. The general acceleration of the pace of life
and the increased use of social media have been proposed
as risk factors for young people’s internalizing disorders
[44,45]. In addition, the role of social and cultural risk
factors may be different for girls and boys, and even the role
of biological and hormonal factors for differences in mental
health epidemiology remains yet unresolved.

METHODOLOGICAL CONSIDERATIONS

The strength of our research is that it is based on a
comprehensive, national register over three decades.
National registry data allow reliable analysis and comparison
of data on adolescent psychiatric hospital patients.
However, the register does not take into consideration
regional differences in the implementation and availability
of psychiatric care. In addition, the diagnostics of the
registry are based on clinical data, which could lead to
diagnostic uncertainty. Psychiatric diagnostics in Finland,
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however, have previously been found to be reliable in
psychiatric hospital care [46]. A registry-based study only
allows for the examination of more general phenomena.
A more detailed analysis would require an examination
of individual patient data. Therefore, several known risk
factors such as genetics, socio-economic family background
and the significance of adverse childhood experiences
(ACEs) were not included in the study.

Unfortunately, the GAS scores were only available
from 1996. The possibility of a GAS comparison before
1996 would also have been valuable because a change in
the number of hospitalizations occurred specifically in the
mid-1990s [11].

CONCLUSION

The number of adolescent patients hospitalized for
depression and anxiety disorder increased markedly
from the 1980s to the 2000s. The functional capacity
of hospitalized depression and anxiety patients was as
weak as that of inpatients treated for other psychiatric
disorders and remained similar as the number of inpatients
increased. The prognosis of internalizing disorders in light
of rehospitalization periods and mortality was similar to
that of other disorders requiring hospitalization. There
appears to be no evidence that medicalization could explain
the increasing need for adolescent psychiatric hospital
care. Treatment of depression and anxiety disorders in
adolescents should be intensified at all levels of treatment.
The causes for greater increases in treated incidence of
internalizing disorders in girls remain unclear.
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